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Time-delay interrupt is enabled by the operating system.
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Time-delay interrupt is not activated or has elapsed.

Time-delay interrupt-OB is not loaded.
The execution of the time-delay interrupt OB is not disabled by an active test function.
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Integrated functions

Interrupts] Counter] Counterh] CounlerB] Frequency Meter  Positioning ]

Ingtance DB Drive Cantral by Means of

DB Mumber: 55 O 4 Digikal Oy

+ 200 +140

putz [DO]

v Automatic Update
at the Scan Cycle Check Point

C 1 Analog Output [40)

Synchronization

Ealuation of the: Referance Paint Switch for Direction: ‘® Fonward O Backwarc

Acceleration/Deceleration Distance

Arceleration Distance up to Highest Speed: B8535 Increments
[= Deceleration Distance up o Standstill]
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+10 Wi=20 mA
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= |
Start p-:-5'.i-:-n\\"\,ﬂ_ "'_.-—"J Switch-off point
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i stopping distance with STEF 7.
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o LI =
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Digital cutput “Backward direction”

|
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Dgh pedlav A{J,;.aTu’J.:AQ)MQcﬂ
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31XC SW CPU 4 bgs o (Sl (il 1£-Y-1Y
T 4 sl 4o 8300 esl gl eSS gla CPU (gl , Tec_Func (UL esl gl ol gla RS-AE

155 WL CPU ‘}FL&J})‘;)&{))‘JJ?}C o

CPU Order no. Firmware | Hardware
Version Version
CPU 312C 6ES7312-5BD01-0AB0 Vv2.0.0 01
CPU 313C 6ES7313-5BE01-0ABO V2.0.0 01
CPU 313C-2 PtP | 6ES7313-6BE01-0ABO V2.0.0 01
CPU 313C-2 DP | 6ES7313-6CE01-0ABO V2.0.0 01
CPU 314C-2 PtP | 6ES7314-6BF01-0AB0 V2.0.0 01
CPU 314C-2 DP | 6ES7314-6CF01-0ABO V2.0.0 01

a5 e 0Lz 1, CPUBL4C-2DP 5 .5, JSi

BUilt &g 1y 5 sla 256 31XC sls CPU
s < WJF In

e  Positioning
e Counting
e  Frequency Measurement
e  Pulse Width Modulation
e  Point to Point Communication
e PID Control

o2l 3 s el S Emla b Los o P-t-P LU

SPID S 5,8 w5 Eou )00 LS

FB43 FB42 5 FB41 alie LT >)§¢.M§>).:6.(.t,;| SFB43 ;SFB42 ;SFB4L 2SSk 4w L
S S st Sdee Sl o 3l ple Ol bril 53 03 8 85 OUST Ul e s ST
J«:.evW).)‘jTA)Lyfdbw&bﬁéﬁwdbj‘wak‘fw‘

Positioning Counting Frequency PWM P-t-P PID Control
Meas. Comm.

CPU 312C - Yes Yes Yes - -

CPU 313C - Yes Yes Yes - Yes
CPU 313C-2 DP - Yes Yes Yes - Yes
CPU 313C-2 PtP - Yes Yes Yes Yes Yes
CPU 314C-2 DP Yes Yes Yes Yes - Yes
CPU 314C-2 PtP Yes Yes Yes Yes Yes Yes
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Linear Axis Rotary Axis
Gl 55 e 558 o Jlsl CPU & Ll &) sas Incremental 24V 55 S5l Lo 5 oes S go
Ars 0 QL 1) CPUBIXC Low 5 b 30 J 257 (61 31 S

Power supply PU 31xC
EMERGENCY € = PCIPG
S&%)F" swich 1 =

Safety Fower unit ol
Device -

Processing
Stations

e = .
Motor Mechanical
transmssicn
elemsants

—ardware
limit swstch

sl gl 4S5 13 35 5 X2 5 X1 Jls 5 95 diSKs Syl 1y b 2856 oles 87 31XC (sla CPU 5
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\Al

Ll eis JEHWCoNfig 5 5 o B IFM ¢ 55 SM, CPU

X1 X2
Connection | Name/Address | Function Connection Name/Address | Function
1 - Not connected 1 1L+ 24-V supply for inputs
2 Al 0 (V) - 2 DI+0.0 Encoder signal A
3 Al 0 (I) - 3 DI+0.1 Encoder signal B
4 Al 0 (C) - 4 DI+0.2 Encoder signal N
5 All(V) - 5) DI+0.3 Length measurement
6 All(D) - 6 DI+0.4 Reference point switch
7 All(C) - 7 DI+0.5 -
8 Al 2 (V) - 8 DI+0.6 -
9 Al2(l) - 9 DI+0.7 -
10 Al 2(C) - 10 - Not connected
11 Al 3 (V) - 11 - Not connected
12 Al 3(I) - 12 DI+1.0 -
13 Al 3(C) - 13 DI+1.1 -
14 AlIR_P - 14 DI+1.2 -
15 AIR_N - 15 DI+1.3 -
16 A0 0 (V) V output of converter 16 DI+1.4 -
17 A0 0 (1) A output of converter 17 DI+1.5 -
18 AO1(V) - 18 DI+1.6 -
19 AO1(I) - 19 DI+1.7 -
20 MANA Analog ground 20 1M Chassis ground
21 - Not connected 21 2L+ 24-V supply for outputs
22 DI+2.0 - 22 DO+0.0 -
23 DI+2.1 - 23 DO+0.1 -
24 DI+2.2 - 24 DO+0.2 -
25 DI+2.3 - 25 DO+0.3 -
26 DI+2.4 - 26 DO+0.4 -
27 DI+2.5 - 27 DO+0.5 -
28 DI+2.6 - 28 DO+0.6 CONV_EN: Converter
enable
29 DI+2.7 - 29 DO+0.7 CONV_DIR: Direction
signal*
30 4M Chassis ground 30 2M Chassis ground
31 3L+ 24-V supply for outputs
32 DO+1.0 -
33 DO+1.1 -
34 DO+1.2 -
35 DO+1.3 -
36 DO+1.4 -
37 DO+1.5 =
38 DO+1.6 -
39 DO+1.7 -
40 3M Chassis ground
V : Voltage I: Current  C: Common

.g;'-l;,?r_.al,s-L@'T‘gd,\,{duc.,u.);oﬁ-;,:gj“uu\;owd;.«f\s&)1{6@)\}»«.
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General | Addresses | Inputs DUtDUtSI ?N S olubas Positioning gl »
Output | 0 | 1 2255 plnil HWeONTiG 55 o
Dutput: sy CPU 5 Ol 5 lawl-)
Dl Cands 5 03,5 SIS AIS/AO2
Output ; ke )

R e ¥ yvoltage . 4.5 Disable ; AO0 =~ ~

I current
Properties - Position - (RO/S2.5) Sl s Position (g5, SIS L-Y
Position with |N|:|t selected ﬂ I, Position  J =5 Cf’ CPU 5

Mot selected .S Ol Analog Output
General lf—'«ddre&ae&] o
Digital outpts

ks s 8L 2y 4 Diagnostics  Encoder 5 Axis 5 Drive sla el ¥ al> s plowil =¥
olad @ a5 5L L Glle | T

Gerneral Addlesses] Basic Parameters  Drive l.-’-‘w:is ]Encnder] Diagnnstics]

Target Approach b ax. frequency

T arget range: &L pulzes
Pozition feedback:

tanitoring time: 2000 mg EQkHz =

b awimum speed: 1000 pulsesds -
Accompanying signals:

pulzesds 10kHz =

Creep speed / reference speed:

Enable Power Section Contral rmode:

QIff delag: 1000 me +-10% =

i m

Maonitaring

| Target range I Target approach v Actual valus
Zj\MJl?;)ﬁ}AoﬁQ:JAQL%ESwM
o3b sdadilis sde pl .3, Ll 200,000,000 b ST 5 b e, (o54e @ Target Range
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b o o 53 o0 JSS Camb g bl Hldie 05,8 5 s2ile gl CPU «S™ ol S - Monitoring Time
ol dsb 5 wlys ﬁ,;‘;,:,,lm\:mp S el 4 gl Ol ol .wlr,_.u;:&}iu 456 L~ 200,000
ST i b lys S 55 Jle Ol sim dewy tal 2 (Holding Torque) oaS” Jis 5 5ki8 4 Ol
sdea y L1000 0T it 5 436 410,000 0T s STl s 5 457 o IS 4 65,5 0.5V
Ol Sl s b g ol o bl 46 WG 500 Jslae 0.5Vl Ll 5 ol s il sl
0Ly ol pls ST a3 &S o 555 (6w 456 0.5 Ol b glys Sdloetsl 53 T oo s 436 0.5 Jslre

sh bt 45605 I £ 55 2wl Monitoring Time
o O ) wlhs 4 dlesl BB s oms STl 5 Sl 456 [l e 5 (5340 - Maximum Speed
0335 AT b 53S0 Slslos 53 55 e 35S0 Sledl o Sl 5V el pl s
T o Sy 5 bl SIPUISESS oy as STl ot 33 8 dlael 2l 55 0,8 Lo 5

(TeVIS w13 ool Cotpe)X (S5 8 o o)X (133 o0 43 43555 udl sltai)X F

ol sl 5 sl sl 3 g 55 S0, 5 (50 TeV/S Jslee ) 300 1M p1ys ol a3 ST Jle Ol sim

Lw|j‘jﬁ;b@ﬂQJM|)b~L&\:u~Hg_500 )}Jﬁ)b)b}i}‘
50 x 1 x 500 x 4 = 100,000 pulse/s
oSl Ly =3 b Wl 5 Sl 456 b e g5ue : Creep/Reference Speed

235 (5 S i B 4l & Oy b a5 Cambpn 53 S e RIS (s el il

O 1) 358 o b 1 gl3 &S Sl b syd e axdls n RUN UK o7 (gl dad 51,5 2 OFf Delay
el ol (058 038 il Joo B sla al 55) dil 4l Le 100,000 b i o Llsie 5 da> oo
G5B ABL bls s s o D3y ol S Ol b (6,5 505 Sl s Sl o 55 IS 61
B yh o g5 Jam g L R i

BOKHZ b1 (o Llge 5 ool s 5 sl 53 (03) 5350l ay ST 3575 - Max Frequency
23 10KHZ jSTus iS5 I IFM g5 53 o8 550 o0 (5557 3L 5L

i35m0 b 5W5) (s 5 & IUT IS ¢ 55 sl (s, < Control Mode
Zj\.\ﬂ)l.:&L@}TrA‘) Ll ol 0313 QLS das ammin K 55 AXIS 23w (sla el )l -0

S o Pl (Gha b Sl (s 4T ot Sl 5 AL T b a5 L a5 T AXIS Type
@fz"}‘&"@”“‘-f’:vl”'f_f.)’”’” sbol @ a5 L 18 03 5o ] 5 @ Software Limit Switch
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S ash o oshie olg Cumise Olgm Jes 53 aasT das e 0li Gl e |y (ol 0us JlS
o e i 53 AL 1000 sde jldie cpl BT Jle O gt . Sl 53 ek 3505 i 1 28T L
g dalg (U999 L0 oy e it 55 50 5999

S 3 il eal 3 RUD Sl s 1 Al &S o3Il Ol au S -l : Length Measurement
4ol osls IS e b e bl U357 o la5 (ol 680 15T Olgin Sl Jb b (25
25 plol alols &S ol Length Measurement Jluow s 33,5

L iy Cambgn 534S AS 0 adie Jm ds) o 5SS G5l 09w gl 1 Reference Point
b Gt b ol ) o Cmbgn o737 b O gioe byl 53 0 9ohmn g oo 8L )3 5351 1

(ol 3 5 ) My 2alS

General Addresses] Basic Parameters] Dirive  Axiz ]Encoder] Diagnostics]

Axis Type

[+ Lirear axis Software limit switch stark: 100000000 pulses
Software limit zwitch end: 100000000 pulses

" Rokary axis

Lengh neasuerent I -

Reference Foint

Coordinate: 0 pulzesz

Ref. point location for reference point switch:

|In plus direction ﬂ

S ey Sl 35S0 6 5 a5 bl Y 58 o b 5 S b Encoder s (gl el —F
e dylg bl yo 1) diw e H93 s
ledb Inverted Il s K555 e INCrement (o5 sne & g Lgedly Jbe 5 I 5 - Count Direction
s Ll = Decrement S5 &y geas

General .-’-'«ddresses] Basic F'arameters] Drive ] Az Encoder

Increments per encoder 000

; increments
revolution:

Count Direction
I+ Mormal

I Inwerted
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— LapoR
| RARNEL WORKING —
POS_RCD | —
—— DRV_EN MSR_DONE |—
— | smaaT SYNC 1 —
— DR_F ACT_POS —
— | oRm MODE_QUT —
sToR WORDERR —
— ERF_A
ST_ENSLD —
MODE IN ERROR —
N STATUS | —
— =PEED

145 iy (52 13505 ) 4t L el ocaT s i JSCE 1 a5 3 2SS 5 Shes

e a1 53,8 o e Sl i RAMP_UP JS U Start JSee 0y 5 % 51
LS (o IS o Tl S Sl e 5 350 (gn 48l y Ol YU b ] 53 e SEEPOINt ke
RAMP_DN L& oy 45 abas 0T 1 5 ok delons CPU Lo g5 o g5 50 5 aball ks 505 abai &
abd opl 55 A, Creep Speed abi 4 U .l o J2alS it Ol L e Ly 350 oo Jlb
23CUOF ki & O b ST 0 S8 o o8 o b e 5 350 0 Bl e Ol S
CUL-OFF o311 4y s 3 (o o 550 &G ol (1 b o8 WOTKING o 5 JUS 5 35 (oo olod
4 Oy 5 oy sy Al aball 4 B il o asnlal OST om Col o 0l U el Ly 5 o7 Difference
335 2 G POS_REC 5 5 Aaiie dbais

2 ol s o MK 5 IS L(pls) Jbe 3l b 2 b Js g1, Conv_En 5 5
Sgh o adls 555 ae Vosetpoint B, L Cut-off abi ;5 o RUN slgnl s 5 Jb Start abeis
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o sh o oslimal i x g S Lol e 0-20MA 0L > L 0-10V U5 51 ST S o
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SFB44 s (50959

Input Parameters

Parameters | Datatype | Address Description Range of values Default
(Instance
DB)
LADDR WORD 0 Submodule 1/0 address CPU-specific 310 hex
CHANNEL | INT 2 Channel number 0 0
STOP BOOL 4.4 Stopping the run TRUE/FALSE FALSE
ERR_A BOOL 4.5 ERR_A is used to acknowledge TRUE/FALSE FALSE
external errors (positive edge)
SPEED DINT 12 The axis is accelerated to Creep speed up to 1.000
Vsetpoint. Speed change during 1.000.000 pulses/s
run is not possible.

Input Parameters not Connected to the Blocks (Statical Data)

Parameters Data Address | Description Range of values Default
type (Inst.
DB)
ACCEL DINT 30 Acceleration 1 to 100,000 100
- . . 3
Change during run is not possible. pulses/s
DECEL DINT 34 Deceleration 1 to 100,000 100
- . . 3
Change during run is not possible. pulses/s
n 8
CHGDIFF_P DINT 38 Changeover difference plus 010 +10 Pulses 1.000
T 8
CUTOFF-DIFF_P | DINT 42 Cut-off difference plus 0to+10 Pulses 100
- - T
CHGDIFF_M DINT 46 Changeover difference minus 0to+10 Pulses 1.000
CUTOFF- DINT 50 Cut-off difference minus 8 100
DIEE M 0to +10 pulses
SFB44 sy  >9 5
Output Parameters
Parameters Data type | Address Description Range of values Default
(Instance
DB)
WORKING BOOL 16.0 Run is busy TRUE/FALSE FALSE
i 8 8
ACT_POS DINT 18 Actual position value 5x10 10 +5x10 0
MODE_OUT | INT 22 Enabled/configured operating mode 0,1,34,5 0
ERR WORD 24 External error: Every bit 0
* Bit 2 : missing pulse monitoring Oorl
* Bit 11: traversing range monitoring
« Bit 12: working range monitoring
* Bit 13: actual value monitoring
* Bit 14: target approach monitoring
* Bit 15: target area monitoring
* The other bits are reserved
ST_ENBLD BOOL 26.0 The CPU sets Start Enabled if all of the TRUE/FALSE TRUE
following conditions are met:
* Faultless parameter assignment (PARA
=TRUE)
* No STOP pending (STOP = FALSE)
 No external error occurred (ERR = 0)
« Drive Enable is set (DRV_EN = 1)
* No positioning run active (WORKING
= FALSE). Exception: Jog mode
ERROR BOOL 26.1 Run start/resume error TRUE/FALSE FALSE




e o &C 5
STATUS WORD | 28 | Error ID | 0OtoFFFFhex [0 |
Output Parameters not Connected to the Blocks (Statical Data)
Parameters Data Address Description Range of Default
type (Inst. DB) values

PARA BOOL 54.0 Axis is configured TRUE/FALSE FALSE
DIR BOOL 54.1 Current/last sense of direction TRUE/FALSE FALSE

* FALSE = Forward (plus direction)

» TRUE = Reverse (minus direction)
CUTOFF BOOL 54.2 Drive in cut-off range (starting at the cut- TRUE/FALSE FALSE

off position, up to the start of the next run)
CHGOVER BOOL 54.3 Drive in changeover range (after reaching TRUE/FALSE FALSE

changeover position, up to the start of the

next run)
RAMP_DN BOOL 54.4 Drive is ramped down (starting at the TRUE/FALSE FALSE

braking point, up to changeover position)
RAMP_UP BOOL 54.5 Drive is ramped up (from start to final TRUE/FALSE FALSE

speed)

A 8 8

glgT_TO_ DINT 56 Actual distance to go 510 to 5x10 0
LAST_TRG DINT 60 Last/actual target —5x108 © 0

« Absolute incremental approach: At run 8

start LAST_TRG = actual absolute target +5x10 pulses

« Relative incremental approach: The

distance at run start is the distance

specified in LAST_TRG = LAST_TRG of

the previous run +/- (TARGET).
BEG_VAL DINT 64.0 Length Mesurement Initial Value 0
END_VAL DINT 68.0 Length Mesurement End Value 0
LEN_VAL DINT 72.0 Length 0
JOB_REQ BOOL 76.0 Job Request FALSE
JOB_DONE BOOL 76.1 New job Can be Started TRUE
JOB_ERROR | BOOL | 76.2 Job Error FALSE
JOB_ID INT 78.0 Job Identification Number 0
JOB_STAT WORD | 80.0 Job Error Code Wi#16#0
JOB_VAL DINT 82.0 Job Value 0

Sl ek

23 Zeol o o s HWConfig s S usl o Sl Software Limit ol s (sl o5k s Slhes gl

13 Cnys 63 3doe 4 5T O e JOg MOde L Lo 63U ol Sl 5 5 oy

Welocity

Target range

A —.

Target

Software limit switch

Working range

Distance

Run O3 5 alad

.;ﬁ@daéRun Slhes 554 Jeé & DRV_EN 5:}J3flg>)&¢§1¢:.§¢lé,>8top 6-’)));‘
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DRV_EN True
DIR_M i, DIR_P True
MODE _IN 1
5T_EMEBLD |

DIR._M; DIR_P

WORKING

Distance

¥ ) 4k b (Sl 09w

©39,8 :;f@y@y&lhﬂ}:{?}w Ma|.>,;e,uou,:;§W4{;M|¢jY s abais

A I il 0 S plil 51 g+ A3l o Mode_IN=3 L Y Jyor s foe onl sl n s

238 W SYNC
ST _ENBLD
DIR_M; DIR_P. I
WORKING
SYNC
Vaet
'v',E.- .F"I

Distance

Referznce  Reference point
point swich  (zero mark)
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Job_Val L oDt o1l 4 Actual  Cosd ge Hlude 5 555 e 03ls DB_Instance ;1 Job_Val )l 4
Slabs b (o8 auls spue 5 Cl L 100 bl Cumbse Jldie LS 5535 s buls
WL 5 Oy s HweoNfig

Software Limit Switch Start (SLSS) = -400
Software Limit Switch End (SLSE) = 400

45200 03161 4 SLSE 5 SLSS j,slie plas &y guat| 53 355 o315 JOb_Val=300 Ll ol s S

D5 JS g o ol (Ll e LY 35l

5L3S ACT 5L5E  Old coordinate system
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L1 11 | ] 11 1 | L1 1 1
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_E@ rangs by sat
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§ 300
3
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0 300
A A
5L55 ACT SLSE New coordinate system
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s e Ol OLL aa& js JL sl END_Val 5 & 5 ga5

s 2w 5> DB Instance 5> 68 sla 9 7~

1st measurement 2nd measurement

Digital input I I I

“length measurement |

MER_DONE | | |I
|
1

T I
|
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EMD_ VAL >K “alues of 1stlmeasurement >|< Values of 2nd measurement
LEN AL |

238 S o S5aS5 o AT Ol ka0 0L ) 2SSB 215,28 F1 amis V e 55V sl
OT 3V w5 G5 03,5 e JOg Mode il s 2 Positioning plost 51 5 o5l sen Joe 3 )08
A4S ¢S5 |, Cut-off 5 Changeover alols
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DIGITAL «Syaows pb b SFB46

Jioes 25 F 51 S HT oy I slow 5 33, o LK Positioning !, 5 2856 !
Jog Mode le ) SFBA4 2856 b 2856 opl (63 ,Sas qutlin 1 (5 2 035 alie JJ ST (s 3Lz

‘u.l;ﬁ 505,85 ol e cpl 53 T H1SS 51 (e s las 5 s InCremental 5 g5le 05 S 5

.wuﬁ@&&ﬂ; ol el OSS
OV 9 1 o

Dgh omoslaial 5 sla fwoyled sCPU LS X2 Jlws 5 5 o s 5 & L Positioning (sl s

Terminal | Address Function
32 DO+1.0 | Digital output QO
33 DO+1.1 | Digital output Q1
34 DO+1.2 | Digital output Q2
35 DO+1.3 | Digital output Q3

s S o et (6555 4N e 4 5 IS b B sla s

Contral zinguit

Digital outpuis of the CPU

X2-32
Qa

X233

al

X234
Qaz

X2:35
Q3

MC contact of K4 |?[

Haf

mf

g o

E2

E1

mf’

5[4 |7

S

| Z

N

K1 =In plus direct

on

K2 = In minus dirsction

K3 =Rapid speed
K4 = Creep speed

E1 =Hardware limit switch minus

Power circuit

KA

!
o
E
gt

ka :}37\4\

)

Pole-switching motor

]

K3

E2 =Hardware limit switch plus



Solki) ol ;a5 NS

HWoconfig <lewtass

Pogition with Analog output - > Position &l 6, ¢§:L§ L)
Mat selected I a7 . . Lo el .
General | Addreszes | B Analog output I E R el e

Digital outputs

S"S s <=zl Digital Output

.ﬁ;ycl?a\\)rﬂguﬁmﬂj‘}i.:&uumive o b 53 -Y

General | Addresses | Basic Parameters  Drive | Awis Encoder | Diagnostics

Cantrol mode: -

b ax. fregquency

Pozition feedback: EOkHz = Accompanying zighalz (10 kHz

Target approach

T arget range: A0 pulzes
kanitaring tirme: 2000 mz
b onitaring

T arget range
T arget appraach

v Actyal value

.C.Mﬂ‘e.l,:na))}TLGJtirwW}Qa‘NMW):WT:JSL@GJ‘J}Q

Qutput Control mode

1 2 3 4
Qo0 Rapid speed Rapid/Creep speed Rapid speed Rapid speed plus
Q1 Creep speed Position reached Creep speed Creep speed plus
Q2 Run plus Run plus Run plus Rapid speed minus
Q3 Run minus Run minus Run minus Creep speed minus

g}“"Tfﬁj" L;\jzngd.{qunCOder )AXiS L;L& oﬁdgzj':a'}Dl'iVe ooy L;L&f.n\)liﬂbmjdﬁ—v

AL e s S
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Control mode 1
¥ i
. / Fe=dback zigna
L PCE_RCD=TRUE
[,
Rapid speed a1
Creep speed 21
Run plus &2
Fun minus @3
mode Rapid speed Creep speed Position reached
1 Plus Direction Plus Direction (POS_RCD)
direction minus direction minus
Q0 1 1 0 0 -
Q1 0 0 1 1 -
Q2 1 0 1 0 -
Q3 0 1 0 1 -
Control mode 2 ‘o
/ Feedback signa
¥ Bchiich FOS8_RCD=TRLE
"‘h‘h“h—
Rapidicresp spesd =a
Pasition reached o1
Fun plus a2
Run minus s
mode Rapid speed Creep speed Position reached
2 Plus Direction Plus Direction (POS_RCD)
direction minus direction minus
Q0 1 1 0 0 0
Q1 0 0 0 0 1
Q2 1 0 1 0 0
Q3 0 1 0 1 0
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AA

Control mode 3

el

is

W

slgra

u i
g
]
£l

/

Rapid speed aa

Creep speed a1

Fun plus =

a3

Fun minus

CO=TRUE

mode Rapid speed

Creep speed

3 Plus Direction
direction minus

Plus

Direction

direction minus

Position reached
(POS_RCD)

Q0 1 1

0

0

Q1

1 1
Q2 1 0
Q3 0 1

1
1
0

1
0
1

Control mode 4 o

Feedoack signal

B

Fapid speed plus Qo

Creep speed plus o1

Fapid speed minus Qz

Creep speed minus

PO3_RCD=TRUE

mode Rapid speed

Creep speed

4 Plus Direction
direction minus

Plus

Direction

direction minus

Position reached
(POS_RCD)

Q0 1 0

0

0

Q1

1 0
Q2 0 1
Q3 0 1

1
0
0

0
0
1
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"SFE DIGITAL" |SFE 48)
LADDR
CHAMKEL WORKING [—
POS _RCD [—
ORV_E8 MEA_DOME [—
i —
START _“YN"
oiR_= ACT_POS —
. MODE_OUT  —
— WORD ERA
ERA_A
ST EMBLD [
MODE_IN :S:TT,?- B
TARGET s
ZPEED
Welachy
3
W rapid
o

I -MPArge-ieiv

SFB46 Oo) luwe

JSKe plke SFB46 oSS LAD S

ST 582808 e S el b s )
Sl ayls a5 SFB44 L 2SSb ol sl
=S5 e ol T LSS
IS 55 5256 ol L Positioning s Shes

i

B

Dighal cutput
rF

Rapld speed

Creep speed

{dir=ctior]

Changeover posiion
ra
A Cuit-of posft
Tang|
]
Start
Cuti-gft
difergnce
{direciion+}
Changeoper difersnce

+}

WORKING

L
Distance

Distance

FOE_RCD

das e OLEi 1) HaSSB 15,5, 51 Jle FYS amio V a3

ol 0l ('.:.wj 2
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Count «Slwows PG b SFB47
Sl S Eoled 5 aboys 1y YU LS 5L sledl Ol 3IXC s CPU 55 256 ol bw g

C"“"J‘.’.J SR Q}L@)Kd‘ tﬁ‘ﬁ)ﬁ}‘ ‘_Q\ACPU
CPU 312 C : Maximum 10 KHZ

CPU 313 C : Maximum 30 KHZ
CPU 314 C : Maximum 60 KHZ

13,5 03l 5 35 se 4 Ol g COUNE 2856 & JS oSS s

&.:ﬁﬁj)ujsingleJJW()}MU&)L&J)\)JJ?}MMJJL«J«:&\L; .

3 55 0 oslazul Gate Function 1 5 ,les asdls gouly o

.3 géunn 03lazwl Latch &.‘:&BJJ%;&:}))%&Q)zkslséa)w)(&,adjuaﬁﬁiéu .

widg b Jeoms oy I 0T Jolol 5 b sIs CPU 4 Jiled sl 1) glin jldie Ol o

Db Jlad (gl 31 Cdew

2355 I 53 Sl k5 51 L& g 5 OAS sl 5 gy 5 6,8 s 6l Olgme @

13 30 Sy 5 o5 ot o

VLT g B oo
Terminal | Address CPU314C : X2 ] CPU313C: X2/ X1 | CPU312C : X1
2 DI+0.0 Channel 0: Track A/Pulse
3 DI+0.1 Channel 0: Track B/Direction
4 DI+0.2 Channel 0: Hardware gate
5 DI+0.3 Channel 1: Track A/Pulse
6 DI+0.4 Channel 1: Track B/Direction
7 DI+0.5 Channel 1: Hardware gate
8 DI+0.6 | Channel 2: Track A/Pulse Channel 2: Track A/Pulse Channel 0: Latch
9 DI+0.7 Channel 2: Track B/Direction Channel 2: Track B/Direction Channel 1: Latch
12 DI+1.0 | Channel 2: Hardware gate Channel 2: Hardware gate -
13 DI+1.1 | Channel 3: Track A/Pulse - -
14 DI+1.2 | Channel 3: Track B/Direction | - Channel 0: Output
15 DI+1.3 | Channel 3: Hardware gate - Channel 1: Output
16 DI+1.4 Channel 0: Latch Channel 0: Latch -
17 DI+1.5 Channel 1: Latch Channel 1: Latch -
18 DI+1.6 Channel 2: Latch Channel 2: Latch -
19 DI+1.7 Channel 3: Latch - -
22 DO+0.0 | Channel 0: Output Channel 0: Output -
23 DO+0.1 | Channel 1: Output Channel 1: Output -
24 DO+0.2 | Channel 2: Output Channel 2: Output -
25 DO+0.3 | Channel 3: Output - -
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HWoconfig <lewtass
Bl ) oled g5 s JUS osled 358 o alh 47 (gl e iy s Count Ml 95 03,5 SIS L)
AsL (S Position 2856 (g1 eid Sl JUST o led b bl JUST o)led 087 o0

Channel: m Cperating mode: |I:|:|unt conbinuauszly j

General l.ﬁ.ddresses] B asic F'arameters] Cq

Count continuouzly
Count ance

Shaort Description: Count Count periodically
s AL COUNt o oy LT 51 (S Ol 51 oy bl 0 oy 55 day Sl 3 h)led 46 4w slaiks
23)‘3,1)'4.::..'::&\&245:)&
General] .-’-‘«ddresses] Easic Parameters  Count |
Operating Parameters
M air count direction: *  Comparizon value: 0
Gate function: |Eancel caunt ﬂ Huysteresis: 0
Irput Output
Signal evaluation: Characteristics of the output:
|F'u|se / direction ﬂ |ND companson j
| Hardware gate Pulze duratian; ms

| Count direction inverted
Olsin . 358 oo b s 5 Single led glads gl s 45 S -1 : Main Count Direction
Js Down s Up &= ¢l End Value  Start  sla 4;,‘;,?.;; <t |, Down L Up L None
35 plowl 15 a5l dom g acton o Ll e slad bl 3 358 Ol None 4y 8 Sz
- Lower count limit: -2.147.483.648 (-2*")

- Upper count limit: +2.147 483 647 (2°'-1)
e Sioled 6l YU ds G Ol 5 33 Koo b End Value Sl 53 358 bl Up 4y 5 5
ASn o ad sl e &5 &Sl g1 gan s o ol 5 1S SG  aSI B ol 21530 518 0kt L5 S

Main count dirsction ug

v |

Liower court
imit
Sioled 6l omb o G Olge 533 8 o b Start Value sl s 548 Sl Down ay 8 5

Load value End valus



Sk o S50 A\

ain count direction down * ‘s-i‘. " 4§-’~{‘ G .,bl.:_.» ui..alf J.,\.E.;T O)Lo-:-' b; &-—“i;‘?
| | | ASs b Start Value 4 ¢SSl 1 Sl |5 s
d Start value Upper count

- Load valus  value Syse dmy Olmido j3 228y ek odijled :J§L‘,&

Ls an Gate By 5,8 o e Gate b 3l edijlad 05,5 Jisls 5 45, 1 Gate Function
e 3l ediyles 355 oo 3L Gate S L e 3ps Ol Cancel 4w S S5 8 e LB se oijlad
S plosles I Gate Od 3L L odiyled 355 Ozl Stop au S F P LS a5 s sl
Wl ol 5y dmis gl S 535 S s oo aalsl 5 g ol B s

Lisd o d ol gl g F sde ol 4 esled 04wy L Comparison Value

1 L0 Ll . k255 60w Llss 5 ol g 5 Olog 3l 6,8 sl (sl : Hysteresis
5 o Sl s retSles

Canceling pate function Interrupting gate function

Zounter s1ahuE Counier status
i 4
Load value
Load value

fi=- s
Gatestat  Gate stop Gatestat  Time Gate start - Gate siop L
single |8 Tl i Wl 535850 b p g 4 45 b i opl o 1 Signal evaluation
: E 3 s sl nlie K 5 55 S
Double E_ﬂ; 03,5 a5 5L g 3L Je 51 4y § ol - Hardware Gate
I Ol 358 s ST 5 ol (San (130 p 3 Sy gomy Dais oS
Guadruple E:—TL m JJIS 03 Ll a5 g g 5 Jea s (63955 Gk oS Jj.:f

25h oo pldl S SW_Gate (¢339 Low 5 S opl gl e5

55 wsSan by ioled Sy Ol 4w 8 ol L Count Direction inverted



¥ Sl ol (8550

Output et Lyl > Charactristics of the output
Characteristics of the output:

Sy i 4 osled Odewy L &S r,.f
. BB BR) 2 e ] ~
Pulze at camparizan value - s s

Mo comparizon I Cand g odd pead O YL 55 &S sl
Count »= comparizon value . . . . &
Count <= comparizan value el iy 5 BB a4 ug“‘\"“'l" S

Pulze at comparizon value

Bh o iy Salea b S s p e sled By s F OB OAS g, )

D58 o s Golea b S S o)k By s A OB O By, Y

o e S duration bl s ssd el 9 by Lejled &S By L sl Y
238 o parmia 8 ol 5 55 4t

Hardwware Interupt aidy aS 5 S jadine Olse Cawd cpl > 1 Hardware Interrupt

| Hardware gate opening Lls ol s S S’*-"" o 358 s sl e o (531
| Hardware gate closing B _ .
I_ On reaching cnmparatnr 4y u.;‘..\.s < b:-‘ ‘f‘ MU]! 9 Juj.:ﬂ (KW |) OB4x b}e CPU

| Overflow b o8 0o s b 5L L il gte ok enls LS I 55 6 ghiles

| Underflow 33,8 Jws underflow 5 Overflow Lyl 5 53 L by 4 Ok,

Countinuous _yw slo & Slos
b o il Gate 3 b 51 J S ol plowl BB ol VL A 53 w5 5les Continuous Sl 5

Counter status

Upper .| )
count imit Overfiow

i
Load value

0" Fero crossing
Lower . Underflow
count it
3 =
-2 Time

Gate start Gate stop



Solki) ol ;a5 ¥

Single Cycle _ slod & Slos

oy 9 Soslane Ll 5 HWeONfiG 55 ol ‘...lu Main Count Direction «.;Jf 4 dts Sl
Wl g

sl 3,8 s &, 50 Continuous £5 4eb pa S s pacion do 93 o holed - oyl 5 1 None
pracies A 4 Sbe g1 Aoy oSl o 4 (B )l ey osled CoUNLINUOUS )3 &8 ) 5o
L S e ad Lo 5 o7 Gl 6 350 gn iy STlo ) sl Galte bl 53 Sy 558 o0 s
sb ol Hweonfig s 5”5 15 Gate Function !0, « Sy 5 g5 e g O 5L b 5k
15 JS ST o SIS 8 e 4l Olea 51 OB 5L L ASL o s bl Stop S

Counter statws

Interrupting gate control

High
count limit

Crierflow

2%

Load valu /\

. \_/ /N
\Y

Zero transition

Low Underflow
count limit
3 i
23 .
Time
Gate start Gate stop  Gate stant Gate stop
automatic automatic

(,_,'Ji‘:)»ﬁ@@,;g,\)tmy Sioled &8 0us 5L L sk sas Ol Cancel 8

Counter siztus Terminating gate control

Upper X
count limit Overflow

o /\

Load value \lll / 1\

a Zerg crossing

Lower
count limit

Inderflow

a3

Gate start Gawe stop Gate start Gate stop
aAutomatic automatic



10 Sl ol (8550

S Oy 5 osled SRl B Ll s Ol aalS s aal il g iled Sl cpl 53t UP
Sl B350 oo dius $SSLe sl )5k Gate ol (s a5 HweoNfig (gla sl )l 55 <5 End Value i xS
fars adsl slie 51 3ot Gate s Sy S Oy 31 g3 58 Sl it S e 4 a5 oS
355 -

Counter status

'}

End walue - Owerflow

Load value //

L \V4
Low
count limit
a3 -
- - Time
Gate start Gate stop Gate start Gate stop
automatic automatic

Start i jledijled Conl pds O 2S5 il Sga ioled 55 Sl ol 55 s Down
Gate ¢S s 4 Odenny 5 o)l S2AS L .AS s gar HWeonfig (sls el 53 ol oruns Value
3l IS Oy 31 g3 58 3k it IS e Lo 4 Sl U 358 or sy Sl gl sha

238 ga,5 Start Value jlaie 51 5 sles Gate o

Counter status

High *
count limit
o
Start value =
Load walue
o Underflow
-
Time
Gate start Gate stop  Gate start Gate stop

automatic automatic



Sk o S50 45

K392 51 roled S Shos

oy g 5 Soglane Ll 5 HWeonfig s aur_la;:Main Count Direction 5 4 4t 35 I oplys
LS g sl Sl 3148 sl 53 S gL ) cal SsS Ll

33 Sl 3,5 e Syse S 1 e Sl s e d 53 o Eoled Sl ) 5 - None
4 Sl 51ty ain oty By AUl ey by e STl o 0 (B RIS ey & ]
By o g 4l AR

Counter status

High
count limit
234

RN
V

Qverflow

Fero crossing

Low
count value U nderfiow
2 =
Gate stan Gate stop Time

WSS Oy 5 opled Rl B Ll s ) aalS s aal il e iled Sl cpl 5t UP
D5 o s ad sl e 4 &Sl 5l oss (o o5 HweONFig (sls el 5 <8 End Value 1 28

@ Odeny 5 oxled 2Ll s OG) aalS s il O oled g5 Il cpl 41 Down
355 (o e od a5 HWeONfig 5 o Start Value Sldie 4 SSle g1 ¢SS

= uoper
Counter stmus Coumisr siates

ot Imk
End valuz [} 2%
Cverfiow
Start valuz=
e e =1 Load valus s
o \V/
o
et L
o

- .
Gale stan Gale stop Time Gate stan Gtz stap Time

Up Down
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O s 3 Khos

g,ﬁ\fa)uu:;,upwu;?}m)'wﬁ| vi:;;i HWeconfig (sla 2, 53 1) ) s
5 Vb osles eSSlstae (63555 S SN L5 ol 53 355 oo 5y (5 oy dmlie (sl Jlulee

23 s s 3 6,8 sl )y 2 sl 5 by Sl VG e s 2sn ol eoled

Count value

& B3R B £NN =)

=

ST oy g e e Ol g [ (L e ab (55
tslin Glas Hldin 6145 sds 53 LHYSEE3 5 Hyst=0 Sl 53 sl 1) Jioled 5 Shes 5 K

Wl Jlad s e abats sl 9 YU 03 gee 53 Jods s ) s I s o ol

—| LADDR

—1 CHANMEL
— =w_zatE
—| cTRi_oo

— SET.DO

—| Jo8_REC
—| soE_o

—1 JOS_WAL

"COUNT" [SFB 4T)

STS_GATE
STS_STRT

=TE_LTEH

ST5_C_UP
COUNTVAL
LATCHWAL
JO5_DOME
JOB_ERR
JOB_STAT

SFB47 &9 lowe

4 b4, Submoulde 4l ;5T :LADDR (s34,
oslsWord &) sy 5 ol Hweonfig ;s iyl
S VIN 3T ol 555 53 Jbe Olgins 555 s
sl WHLB#0300 0T s Jslee

Count 4 b ,e JUS ., : Channel sy,
ol e K8 53 n5s eoesls Nt sus O s
el 0w ysT

J S gl 5 Cwl BOOl &y gz : SW_Gate (g3,
ol e e dd dlesl by, (oK Gate (o)1l p 5

3 gin 28 g2 yled (633,
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Properties - Count - (ROEESCRNPSPNY C P JPRCIN ) -1cle] IRCISOWYS oy | - N (O BPTYSY

Channel: (0 [+ 0 @;f))ﬁuﬁﬁ@(alj@}ﬁjil?}n.,\;ge.lq;:;_t)'\.;”@
General Addiesses lBaSi: 5&.3 CPU t}‘ 5 U & aay OT L) O eoled &S Sl o>
ol CPUBL3C ;50 JUS oy sl YY cmdhe as S5

Inputs
Start I Sl by A8l s awlie wms TR
End 783 338 o ybs,y 45l Js CTRL_DO

s lin a5 8 L5 )3 05 255 05,5 sy 6l i SET_DO (6555

305 Jbd G sls (63555 81 150D Ol gz OT Lo 5 5 Sl BOOl &) 0z 1 JOD_ReQ (655,

Job 1D: Code & @ 3 Sl Word oy gees 1 JOD_ID (65,5
« Job without function « 00H

* Writes the count value * 01H 23 SBT3 (Sl i e 6,187 & S
* Writes the load value *02H _

« Writes the reference value | * 04H WHIBH02 oS L Ol Jle Olgmy 5,8 oo 1)
* Writes the hysteresis * 08H R
« Writes the pulse width « 10H By Golanstl o jlad 4 ad sl Hlide
* Reads the load value * 82H i .

« Reads the reference value | *84H e o313 Job Lew 55 4S7 (g ,l4as 1 JOb_VAL (634,35
* Reads the hysteresis * 88H

» Reads the pulse width *90H Dad o 25 (63955 2 3 DINT &5 550

DB s ¢S5kl sba byl o siay 4RES_STS (,L;,,,i“; 3955 S5 B sl 83555 oD FN
S L 5 Sl BOOI &y g 2oy ol sl o3lizanl o8 il (0822 OT 5T 5 o (i =5 Instance
S o T Gy s o Bme da Cand )3 S g 5 StAUS (slgrs O

el sl 5 Jgdr 53 b g 5l piOB S (2> 95

Parameter Data type Description
STS_GATE BOOL Status of the internal gate
STS_STRT BOOL Status of the hardware gate (START input)
STS_LTCH BOOL Status of the latch input
STS_DO BOOL Status of the Output
STS_C_DN BOOL Status of the down-count.
STS_C_UP BOOL Status of the up-count.
COUNTVAL DINT Actual count value
LATCHVAL DINT Actual latch value

A5 5L oS dimes o 2> LB DB INstance G b 3l 55 Kos ls s G 3ilse posdhe
Parameters type Addr | Description Parameters type Addr Description
STS_CMP BOOL | 26.3 Comparator status. STS_UFLW | BOOL 26.6 Underflow status
STS_OFLW | BOOL | 26.5 Overflow status STS_ZP BOOL 26.7 Status of zero mark

s OLES ) 2SSl 5 )8 FFY aoio V dasens 534 sl
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FREQUENC «Skwows pU b SFB48
K L5 s Jlasl 3IXC sl CPU (g35,5 4 45 ols LI 85 (0,8 o310 (gl 56 o)
ol s P MHZ Sy ods (6,5 o5l Ll iS5 558 Sab s 3 5SSl 1 Wl W L3,
125 s G5 CPU ¢ 5 4y (Ko (68 o311 b8 (ol (IS5 s STLo sl 3l 55 LB 2SS0

CPU 312C | CPU313C | CPU 314C-2
0to 10 kHz | 0to 30 kHz | 0 to 60 kHz
VLT g B oy

No | Name/ Address 314C [ 313C 312C
1 1L+ 24-V power supply for the inputs Not connected
2 DI+0.0 Channel 0: Track A/Pulse
3 DI+0.1 Channel 0: Track B/Direction
4 DI+0.2 Channel 0: Hardware gate
5 DI+0.3 Channel 1: Track A/Pulse
6 DI+0.4 Channel 1: Track B/Direction
7 DI+0.5 Channel 1: Hardware gate
8 DI+0.6 Channel 2: Track A/Pulse -
9 DI+0.7 Channel 2: Track B/Direction -
10 - n.c. n.c. -
11 - n.c. n.c. -
12 DI+1.0 /2M Channel 2: Hardware gate Chassis ground
13 DI+1.1/1 L+ Channel 3: Track A/Pulse - 24-V supply for outputs
14 DI+1.2/ DO+0.0 Channel 3: Track B/Directio - Channel 0: Output
15 DI+1.3/D0O+0.1 Channel 3: Hardware gate - Channel 1: Output
16 DI+1.4 - - -
17 DI+1.5 - - -
18 DI+1.6 - - -
19 DI+1.7 - - -
20 M Chassis ground Chassis ground Chassis ground
21 2L+ 24-V power supply for the outputs -
22 DO+0.0 Channel 0: Output Channel 0: Output -
23 DO+0.1 Channel 1: Output Channel 1: Output -
24 DO+0.2 Channel 2: Output Channel 2: Output -
25 DO+0.3 Channel 3: Output - -
26 DO+0.4 - - -
27 DO+0.5 - - -
28 DO+0.6 - - -
29 DO+0.7 - - -
30 2M Chassis ground Chassis ground -
31 3L+ 24-V power supply for the outputs -
32 DO+1.0 - - -
33 DO+1.1 - - -
34 DO+1.2 - - -
35 DO+1.3 - - -
36 DO+1.4 - - -
37 DO+1.5 - - -
38 DO+1.6 - - -
39 DO+1.7 - - -
40 3M Chassis ground Chassis ground -
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HWeconfig (sb» sl b
=5 s+ sl |, Operating Mode 5 JUS™ . IS sl (gl o ey 53 CouNt Bl (g5, $SUS L)
Al by K 6 s iS5 6l DS LS 348 e eslizul Frequency Counting (sl «5 LIS

Channel: 12 - Operating mode: | Mat configured -
Mot configured
General | Addresses | Basic Parameters Count continuously
Count ance
Shart D escription: Caunt Count periodicall

Freguency counting

3,8 Sy el pimie Sladat OT 53 & 345 s 45L5I Frequency counting o s, —Y

General | Addreszes | Basic Parameters  Frequency Counting

Operating Parameters

Integration time: 100 ms b ax. counting
frequency/hardware gate:

Loy limit: 0 mHz Output measured walue:

o + Directly Averaged
High lirmit; BO000000 - mHz
Input Output
Signal evaluation: Characteriztics of the output:

Pulze / direction - Ovkzide the limitz -

v Hardware gate

Count direction inverted

Hardware [ntermupt

Hardware gate cpering High limit exceeded

Hardware gate clozsing Loy limit exceeded

End of measurement

5355 o 6,8 oIl 65955 Slendl w83 0T 434Sl Slej oL skaie : Integration Time
aie Sl w;,arut;nﬂ&\fﬁdﬁfgw.mglms a4l 5310000MS b 10 - Ll e
185 100MS Lt 1 g 5 ek (55131 4505 Ll 5110MS b p5Bke 3,8 (b Dy g (s ok

.;;;@ww
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nbegration time

[nims |, |[n"ims

Count pulses

Intemal gate __J |
Slart of frequency measurement Start of frequency measurement

536 5,8 G ol s YU LS Olgis MHZ ey 1y Sldie 55 O e : Low Limit / High Limit
oz S e Slie 33,8 Jlesl (131 S iy b 35 b (a5 ¢ BB ol 4 IS Doy o) g
L k3l &l 52 10,000,000 MHZ iy I0KHZ Jslas 312C ¢ 55 ;5% ol S3lita CPU. ¢ 56 &y sty
st db 256 51 STS_UFLW o b do 4 0oy b 5 STS_OFLW s YU o 40 uilS 5 Oulns
ek
255 o PBCPU ¢4k cline sKHZ o 50 ) : Max Count Frequency
655 s Direct ¢S ol oslizal L6 LS amlos (5l 3,95 1 Output of the Measured Value
Jias Gl o33 2 55 il 3 DIreCt ¢ 55 55 .l o 0313 O 5 IS 55 asy 55 ol Averaged
Ll o IS B ol 35 gy I oS sl e)s3 55 nl s 3sh e 6,8 051 Ko (sl e s5
S s s W 055 ol Sl 5 3585 Sl ys Ll Sloj oyss dix L eSS s S| Averaged 50
5 ol 23105 355 g (L ST gl oyan b andls sy b &S (gl oy o AT S5 o Soke Jslae
Loy el Aot 095 534S Wb s syl Sl U Gy opl 358 o B g 5 s S5 Olg

A el g dslee o b el ST 3005 sl Glgsl Hs oS

Pulses * . ntegration tl"ne . ,
Rotary spest i i
direcs ! i i
i ! :
Rotary spest : i E E "
averages : . H
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s~ Pulse/Direction w8 sk st ol L euST W g akews R Signal Evaluation
s~ Rotary Transducer ¢ 53 J5 s Joame 63555 SLIUS 4 53 I g 5 L o
1 5 g 5 U S s

A8 BB o3l p 5 Gt o 5 (ol S G o &8 558 sl Yes wy § 81 HW Gate
ojl0l Jos Yes g.f\i;ﬁ‘l{dw‘d@iv\;‘.w‘é)l‘}ﬂrjéﬂ S J S 558 ObsiNO 4w S 51y el
Gib 3 S Coads AL LSW S HW o8 55 a0 o 558 e plonil (Jse 53 WS 5 S
ol stalin B 2S5 STS_Gate 5

O35 YL L 558 Jled Sygw dx 53 (o S 35S Lesie Olsie Cwad ol s 1 Output Reaction
Sl sl 5 0T 0331 B3 o 53 51 S atn o 50T 03 53 Gl b o 3STle o 1 3085
R P e

Jlesl gl | b adby l‘jffﬁ Sy g 9D rglﬁ&&!ﬁwwﬁﬂardware Interrupt

oS o Jld 1y 5551 2 10BA0 50

SFB48 09 lowe

s o 0l 0T o s 2 5 63555 Lol en |y 2SK6 I LAD S™ 5 K

"FREGUENC" (SFB 48) - YCLTST)
—1 LaDoR stzeatz | s CHANNEL 5 LADDR (sl (35,5
— GHANNEL STEETRT = iSOl (gl 45T Sl (951 50 alie SW_GATE
— SW_GATE STS_DC — N -
— wanDo STE CON |— B S S sl
— SET_DO TS5 C_UP |— Jf\ 4 Zwl BoOl &y 5z : MAN_DO (635,55
MERSES T SET DO Gy b 51 ses oy s O s 355 Jlad
COUNTVAL | —
— JoB_RED JOE_DONE [— Jé & MAN_DO 31 .58 dlé |, (rs
— JOB_ID OB ERR | — .,ﬁf@mﬁ} &\:;w&e 5 il
— JoB_vaL JOB_STAT  |—

23 9 035 gy sl i SET_DO (634,

! S e
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L{@JM\)@M%JJJJOB C,...';A‘\JL?JOB_REQ 39,9

:ﬁf@ﬁ)djb&béu\f#:)yjstymM&@\WOfd Q)}@JOB_'D 8399

Job without function * 00 hex
Write the low limit * 01 hex
Write the high limit * 02 hex
Write the integration time | « 04 hex
Read the low limit * 81 hex
Read the high limit * 82 hex
Read ithe ntegration time | « 84 hex

2l 4 DINT &) gms 395 (o oslazal Write  Jae 615 J0D Low g oS (g ldie : JOB_VAL (¢35,
Db p0315 (83459
2545 3,05 355 B00l ) 5020 RES_STS (535,5 ;5 DB instance s 35 sla (539,5 posde 15 N

Y0 43
Wl 033 3L Gline 4 OT 05 5 ol &8 Comads g odins Olis 5 B0OOI & goas : STS_Gate > 5 5

Wl () P e &8 0B 5 g el o 0L 5BOOI &) 5z 1 STS_STRT (5
s o Ol ) s Cursy :STS DO 5 &

Lgd p 03 e A O g Lpudl g AL Jl S1:STS_C_ DN > =

Lgh g 03 et il 3 Oy g Lgudly i diL Jlaé S1:STS_C_UP 5 5

a3 o O DINT &y e |y w85 ltie :MEAS_VAL > 5

N Sbenss o 53 gy o OLDINT &) sea |y o oyled (WL sliws : COUNT_VAL > =
D5 (P E IS A

s o Ol 1HJ0B Cards 10D 4 by e sla s

e 2w 53 DB_Instance i 5o 5 sl s s 18N

s o0 85 A IS (6,8 o3Il 48T Slej o9 slgml 45 o 2! STS_CMP 5 5
a0 OLES 1y ey STl o @ il 5 Oy Cow 0 1 STS_OFLW 5 >

..\.MGoQL':JUM.b- 4 il 3 Odny Sy ol :STS_UFLW 5 =

s o Olas 1y GESSB pl 3,58 FOY dmis Vo dasend 53 Vsl
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Output
Do

Period duration

Vot

PULSE «SCuow pU b SFB49
a}‘)OUT_VAL)‘.Uu Q‘_,}'GAL}TJ:M}?} Aj)k.foJlgf PWM J—JL_ 6\»-@-10_9:«#&)-&0 LS‘J'E J;Srb u.’:.‘
CPU S Jlows (s 5 55 el ool 35 s Laseie Jool g b Ll sladS™ 51 15 oS5 a1y 0

el a5 S 5L On Delay sl by i d8 i e

On-delay

Pulse duration

nterpulse
period

el odal s g 53 Ll JIg 5 Olaseio

Technical data of the pulse sequence

Output frequency 0to 2.5 kHz

Minimum pulse width 200 ps

Interpulse accuracy +/- (Pulse length x 100 ppm) +/- 100 ps ppm = Parts per million
Accuracy of the ON delay 0 to 250 ps

VLG 3 1y

Name/ Address 314C 313C 312C

1 1L+ 24-V supply for inputs 24-V supply for inputs Not connected

2 DI+0.0 - - -

3 DI+0.1 0/ do not use 0/ do not use -

4 DI+0.2 Channel 0: Hardware Channel 0: Hardware Channel 0: HW gate

gate gate

5 DI+0.3 - - -

6 DI+0.4 0/ do not use 0/ do not use -

7 DI+0.5 Channel 1: HW gate Channel 1: HW gate Channel 1: HW gate
8 DI+0.6 - - -

9 DI+0.7 0/ do not use 0/ do not use -

10 - n.c. n.c. -

11 - n.c. n.c. -

12 DI+1.0 /2M

Channel 2: HW gate

Channel 2: HW gate

Chassis ground

13 DI+1.1/1L+

24-V supply for the outputs

14 DI+1.2/ 0/ do not use - Channel 0: Output
DO+0.0

15 DI+1.3/ Channel 3: HW gate - Channel 1: Output
DO+0.1

16 DI+1.4




17 DI+1.5 - - -
18 DI+1.6 - - -
19 DI+1.7 - - -
20 M Chassis ground Chassis ground Chassis ground
21 2L+ 24-V supply for the 24-V supply for the -
outputs outputs
22 DO+0.0 Channel 0: Output Channel 0: Output -
23 DO+0.1 Channel 1: Output Channel 1: Output -
24 DO+0.2 Channel 2: Output Channel 2: Output -
25 DO+0.3 Channel 3: Output - -
26 DO+0.4 - - -
27 DO+0.5 - - -
28 DO+0.6 - - -
29 DO+0.7 - - -
30 2M Chassis ground Chassis ground -
31 3L+ 24-V supply for the 24-V supply for the -
outputs outputs
32 DO+1.0 - - -
33 DO+1.1 - - -
34 DO+1.2 - - -
35 DO+1.3 - - -
36 DO+1.4 - - -
37 DO+15 - - -
38 DO+1.6 - - -
39 DO+1.7 - - -
40 3M Chassis ground Chassis ground -

General | Addresses

Operating Parameters

Output format: .

Time bage:
On-delay
Period:

Minimum pulze duration;

Input

v Hardware gate

Filter frequency

Hardware Interrupt

Hardware gate opening

Basic Parameters

Fer mil
Tmsz * 0lms
0% 0.1ms
20000 & 0.1ms

2% 0lms

57 analog walue

Pulse-width kodulation

4 Count

HWoeonfig Olowtad

Ol gy 03,5 SIS -
by e JUS 5 PWM Ol

.ua;|;@;;ggdu&:§gud|ﬂ

Pulse width o2y ;5 Slaby plil ¥

5 Obes s b g5, K& modulation
S3509 ¢ 5 Cwd opl 53 :Output Format
& Llge S 33 8 o aie OUT_VAL
Sl Vorr b o B UEL S 9o
E T I & 515 permil - Sl

.3 55 Ol S7 Analog Col
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AR 4

Output format | Range of values

Pulse width

Per mil 0to 1.000

(Output value / 1.000) x Period

S7 analog value | 0to 27.648

(Output value / 27.648) x Period

3,8 o ol eslil 3 g0 G Slwlows 55 5 L Resolution (gl 45 ol Olej (sls : Time Base

AL IMS L 0.IMS Wl stee ok o3ls Lisled |3 S 53 457 ) hailas Lua oy

.::J?@UMPU

Ise / Interpulse Iy Jsb jal,ly opl Law 5 1 Period

.M:@QW‘)C)J;M)W oL U 0k sl ol :On Delay
Lsly 3 e 5| S T 5,0 8 Low / High (slgtSiuw plas ally ul L - Minimum Pulse Width

ol 0 daT B'S d).\:— BE

Lpd o 2l

L Time Base 5l pliS™ 0 gl el el 4w jp0lis

Timebase: 0.1 ms | Timebase: 1 ms
Period 4 10 65535 1 to 65535
On delay 0 to 65535 0 to 65535
Minimum pulse width | 2 to period/2 0 to period/2 (0 = 0.2 ms)

SFB49 &9 luwe

“PULSE" (SFB 43) b oCans sy Ko aws 526 o5l LAD  oS™
| Leooe sren | o3l Mgl ESSb sy 53 S Sluds @ ar s
—| CHANMEL TS STRT [— sie 2SS ol sl S 3 S3508 J':fl o
— =W _EN TS D0 |—
| a3 &S ey )l ki OUTP_VAL (635,55 . ol
- SETEe ol o 3y 53 9 d4s a5 PWM ob &
— OUTP_WAL
—  Joe mEC JOB_DONE | — Ql:laﬁ rbu‘ 6‘}! JOB_ID (¢35, .4 osls c:.p}?
— JoBID JOB ERR  |— - )&{ Jsd> 5 G)“t" ety Lol yon ,Ea 350
—  JOB_wAL JOS_STAT |—
4 DINT &) s ,ldde Write  &J- Sy 9,
S gh 2 0315JOB_VAL (54,5
Job without function 00 hex
Write the period length 01 hex Read the period length 81 hex
Write the on delay 02 hex Read the on delay 82 hex

Write the minimum pulse width 04 hex

Read the minimum pulse width 84 hex

Aades Ol |y 2856 ol 3 )8 PO asmis Vo desas 55 V) sl

.f_)'LsJ.;LSaIEC ‘gbo.‘:‘i;lé:)y).s@qum):ul:MB(JMGL@;‘&QGQ’Q%U:



AR

I -MPArge-ieiv

IEC (sl oS F-1Y

IEC Olsie b gl o3l sl a5l SS6 s osde Library s i ojlal Juas ol gll 53 457 ghailes

& Ol gt 1) iSOl opl ST o Sy ple 1 edomy Slles I (65l 45 4415 3 4 5 Function Blocks

Qw‘ede}A?)bLGJTQL;kKJ;GJ;!M ) A Hle
Aas o plasil s 6 5 655 1y (LS «S Convert e

:})@)&uh)}G)UwGﬁolﬁwkg\jSDT L]

Ayls 5,87 StNG (695 Dlkes (gl 5 45 StriNg @

s TY s oliel gla e o5 Olles sl » Floating Point Math e
L33 3 LIS PLC & ol p3Y oslil oy g0 55 L 28SS6 pl 1) 5T

3l asls 3 g5 (S 4l ) osled e LFC 2yl Gl 3 ol 55 ¥ 5705

String

FC10 EQ_STRNG

033 S slue L3 5ISHING 55 auslis

Convert

FC13 GE_STRNG

035 Ssln S 550 i 5ISHNG. 55 4y lin

DT &) ki 5 05 5 5yl oS 5

O35 8 55 i 5ISHING 53 4 lie

FC3D_TOD_DT FC15 GT_STRNG

FC6 DT_DATE DT g5 w3l &b £~ | Fc1o LE STRNG S3le S5 JE55ISHING 52 olin

FC7 DT_DAY DT ¢ 25 g™ | Fcoa LT STRNG b3y e S a5 JISING 55 amlis

FC8 DT_TOD DT g5 s 5l obj gl | Ecog NE_STRNG 035 Callbes 5 ISHHNG 55 4wyl

FC33 S5TI_TIM Time ¢ 5 S5Time ol e b3 | Eeop LEN String Jsb 03557 Cont

FCA40 TIM_S5TI S5Time ¢ 5« Time ol iu b b3 | Feoog  gFT G S SISHING 1 i 055

FC16 |_STRNG STRING «INT 45 | £eg) RIGHT Sl S SISHNG 1 i 035 1o

FC5 DI__STRNG STRING «DINT b5 | oo MmiD SHNG dawws 1 iy 035 1

FC30 R_STRNG STRING «REAL b5 | £y cONCAT String 5> o575

FC38 STRNG_| INT «STRING 145 | £c17 INSERT String « 03,5 5,1

FC37 STRNG_DI DINT & STRING (L45 | oy pELETE SHring 1 and 03,5 ST,

FC39 STRNG_R REAL «STRING 45 | £ca1 REPLACE SHNG 51 g 03,57 ¢ el
Floating Point Math FC11 FIND String ;s 05,5y

FC1AD_DT_TM DLy Sl 038 S Date And Time (DT)

FC35SB_DT_TM b))l o 03505 | EcgEQ DT 035 (3les

FC34 SB_DT_DT RS 51 kes 52005 o5 | Bera 6 DT PRI

FC22 LIMIT 23 4l | EO14 GT DT 039 A

FC25 MAX Sl sl | poig B DT 035 3l b S S

FC27 MIN o e | EC3 1T DT 0o S S

FC36 SEL AL | Eeog NE DT 033 Callive
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EN
D#2005-9-2
3 i
TOD#13: 40:
10.0 —|INZ

“D_TOD_DT™

RET VAL

ENO

F#FLCtime

VoA

IEC b SlguiSl \-Y-1Y
D_TOD_DT «Slwows p6 b FC3
.3y Date_And_Time w;,.-jt‘_;ﬁs.u,U;;%,;;rn{\)ouj,@,uo\,;:a&:&udwﬁ,:

RET_VAL L.>}-5J>)‘>DT Q)MV:SJ: @|T|mew.>)”N2 6;))})Date u«.})HNl 8399

Ol (295 5 ool 6lj_.njf@jaug
> ) df% d‘ﬂb 93 é"-‘ TR dg-l

ool w1 3T ey 3 S s x5 Date_and_Time

D585 (P re T

Network s coul 315" 5 S o5l CPU c,ouv.;a;‘_;ljob:.f@,-lﬂyiﬂéal X B R gy

.r?a:MQT‘sajjj@\)d}é&‘i&}lé@}}}ﬁﬁ\MbSFCOﬁlé&.\g

#PLCCime

DT_DATE «Kuwows pb b FC6
23les AL RET VAL (5 5 53 5035 4> Date_And_Time i1, b Sl !

EN

"DT_DATE"™

ENO

FET_VAL —DE1.DEWD

DT_DAY «Syaows pb b FC7
Sjless AL RET_VAL >3 5 55 503,5 |4 Date_ And_Time i1, 55, 526 o

EN

#PLCG ime —{ IN

"DT_Day"

EWO|

BEET_AL [ mmin

DT_TOD «Kuow o b FC8
Sjle ALRET_VAL > 5 55 503 S lus- Date And_Time i1, 0l 52556 -yl

EN

HPLCEime | IN

"OT_TOD"

ENO |

BET_WAL | mmn
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I -MPArge-ieiv

Jbe

dg;_6})b(al..lfjbjaé;lbV.A)“)\.@me.h‘}wcpu )“)@)U)Ub)&%yé‘“b)

Hetwork 1: Title:

S sb o0 ol = CPU ouj,'@,\;SFm Lug

"READ CL - L5'°°J’:->.s cw! DT o j‘&aa J:;".’LA)J}
o _
EN ENO 25
RET_VAL —Mwz00
EDT|-gaa
Hetwork 2: Title: QWO 45 0 I 0T G 36 FCB 256 Lo 5
N ..)}.j-: <* JLA)‘
“DT_DATE"
EN EN0 b—o
#aa—{IN FET_VAL quo
Hetwork 3: Title: Olg o DT-DATE Slaows ¢bL FC7 bug
sl 4288 gy ki 4S5 ST et
"DT DAT" —ah s
I " N0 —— Vet
Y= 4...;.3).3
#aa—{IN RET VAL -qyz
V=all
Hetwork 4 : Title: DT-DATE ¢Slaws UL (EC SDFC8 Lu g
S e 1y Ol Ol g o0
"IT_TOD"
EN ENO ——
#aa—IN RET VAL -qpd
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I_String «SSwows pU b FC16
ST o oS S I (oS 5 g SNG4 1 INteger mos sde 2856 oy

"I_STRNG:

—EX EHD

zos— 1 BET_WAL L nE1_41

Dy g 5 OIS 4l e Y String 5l eslizal s
2SS Mls o b doee (gl uite J g 53 Ol 52 |, String
AN dob Stng[10] 555k 33,5 aseia sl 55 0T JbSUING Loy 5 oS 55 0

ABL L YOF K5 Sl b ST, YOF iz StiNG sb ey S @
035 b 5 odd (b Jl ol el 0kl 555, OT db ol String s Jsl ol 55 o
ST me a3l (Al dsb
a3 o DL 1y s iy 5 Ve ok b String ¢ 51 0T Jsl Jlw 871, DB 5 IS

hddress  |Hame Type Initial wvalue
n.o STRUCT
+0.0 |dl STRING[10] "
=12.0 END STEUCT

.augm_f:éui;)'l%;iu&wqulzgf)pti;v»y:p@a#wSuﬁw
Spar Y00 sde oS s M PLC 4 Yl 3 o asls 0las 2SSB L Len 15 &S s ol ST 0,51
String aze ONline odalie Kl 45 bouT I sl g 0,53 S s glgzo 43 42057 (¢ ST,
s,ﬁu.ﬁf@),@uﬁ;puuvm L 5 e Sy ges ) b S 5,16 395 S s s

s e QL1 String by sk 5ol Cay a5 Jsb Jal ol 93 555 o0 odalin
VAT_1 - @S7_Pro11\SIMATIC 300(2)\CPU

g Address | S';.fml:u:ul| Display Fu:urma| Skatus valle
1| DE1DEE O DEC 10
2| DE1DEE 1 DEC 4
3| DE1DEE 2 CHARACTER . 4
4| DE1DEE 3 CHARACTER  '2
5| DEBE1DEE 4 CHARACTER - '0f
&| DBE1DBE 5 CHARACTER . '8



M I -MPArge-ieiv

String_l «Suow pb b FC38
S 515 5,08 63)lge 53 el s LS b bid5 INtEYEr o sde 4|, String 2SS6 )

AL e Oy gua SHING. Db gies

"3TENG_I

rr

EN ENO—

DEl.dl —3 PET_VAL M0

(23 Comi DBL Sl pgm 5 093 sla b SIS &g | 6 200 VAT by G333 Jis s S

..b";r.:a\)s-MWO @jjs-):blgjc?hp:.\;d;w

|@I VAT_1 -- @57_ProT1\SIMATIC 300(2)\CPU 314C-2 DP\

.E Address Symbol | Display Forma | Status walue | Modify walue
DE1.DBwW 2 CHARACTER ‘45" ‘45"
Miwd 0 DEC 45

LS o Jos o et 5 rsSme JtS UDINT L REAL 4 STRING s s FC Lui 5

S Cls g gs’*“'ll‘l;ﬂ

S5 gad plowl s 37 51 5L as String b STINT sue o String s 55
b o pldl 5 3L VY 155 Las String sk STDINT sue 4 String fras s
Gilbe Cwa3Y g ess SISV 51 28 WL String Jsb Real sae 4 String Jas s

ML 5 kel

. NNNNNNNE+xx + Sign
W 1 digit hefore the
decimal point
n T digits after the
decimal point
i 2 exponential digits

S5T oy S'le - 5" TIMEH02:46:30.000 51 5,5 olej 1 S5time & Time s )
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VY

IEC 3! String o8lgils (SlguisSl Y-Y-1Y

s+ LI String L;,)Ji;_;c,\?w}wuﬁcwdtﬁmmu&&w);s,#wwxﬁat

©3959 93 4uwslin lgriSGb e sls plasil SHING (555 Ol siue 1) dmslis ¢l5illa S pl Lo 5.y,

Aﬁﬁnqz._.:;;l Conl BOOL i 51T (o 5 9 558 oo 03l gT 4 String 55 5T o8 L5505

oo 1 o 03,5 o dile b ady b las e Kos 6oyl e i dal g K g 5 LBl Sy

J}LOJJJTCMQ}\A&;)gﬁstA.IJLA63)‘f}é};§:ﬁ'astring)bﬁ)}.}ﬂ.ﬂjj‘liﬁ”b\i%
338 o ol o3l 5l ol 31 52856 535 187 51 Jalh o ol 5 el plani 6 w2
dsb 05,8 Jain @l FC21 26 35 5 String 55 oS 5 gl FC2 2856 5 5,8 5 sl

ﬁ)‘ﬁmumbfdlﬁ.ub@b sde FC21 bjaMoJulJﬁ;;@-}FMb&uw‘)strlng

¢ IS Ush g il Loy 6 S 4 5,5 B Wl odd L m &S (YL s Temp & 52String

.@‘aMa:‘}qu}hleﬁJw}&uJ_’b

LAR1 P##myStringl
200

LB [AR1,P#0.0]
1

LB [AR1,P#1.0]
"

LB [AR1,P#2.0]

—ArrAr -

oslul amystringl ace JS Jsb Caand ol s
e 0k i 15 Y oIl 4 0T (Al Jgb s Yo

g".Mn‘eMJL{J:A’LAA{XJ’SUK

-

AR2 P##myString2
100

LB [AR2,P#0.0]
4

LB [AR2,P#1.0]
reza’

LD [AR2,P#2.0]

Ar—Ar-4r

o3Il 4 mystring2 iee JS J b Caad ol s
Woul.&g_,aiﬂ4a)‘du|wu-|-;§é|)d}b) 100

Sl o 5L aize 4 T€Z0 42

LAR2 P##mystring3
L 300

T LB [AR2,P#0.0]
L 10

T LB[AR2,P#1.0]

oIl 4 mystring3 e JS Jsb e ol o

ol (s 25 10 o1l 4 0T =81y Jsb 5 300

CALL "CONCAT"
IN1 :=#myString2
IN2 :=#myStringl
RET_VAL:=#mystring3

)A)eﬁ%ﬁfjrhl{d)‘)‘&)JFcz L.w};

’b‘°']“‘:'4‘."’“.’.)f}"'ﬂ.";‘

CALL "LEN"
S :=#mystring3
RET_VAL:=MWO0

03,51 Cowds Mystring3 Luze Job FC21 Lo

Sl 0




Ny I -MPArge-ieiv

IEC 3! Floating Point oalgils> (SlgulsGld ¥-Y-1Y

320 5SS s oo plowit | il Slles b 2806 ) 47 358 (o odalin A5 S 4 5 L
.cﬂloujj'@)l:m;rsjaéut,n@ﬁ‘_;u

IEC SIFCL Loy o 358 o il SFCLLCPU  03lej odd axd 5 (55161 ol , OB 3 &5 5 Jte o

555 o JUPLC 4 SFCO Lo glidms oo Oloy o 851 0T & el o5,

CALL "READ_CLK"
RET_VAL:=MWO0
CDT :=#oldtime

CALL "AD_DT_TM"
T :=#oldtime
D =T#1H
RET_VAL:=#newtime

CALL "SET_CLK"
PDT :=#newtime
RET_VAL:=MW2

Gl ESSE Loy SIS ol (93505 Lz o per Sl 5 asts dslous 0315l nl slgnh Sl
34,8 #REAL UDINT LINT g5l iman (63555 4w & 555 oo plonil FC27 5 FC25
3l 250mn (512 o 3503 3525 HFC22 (UL (5 K5 aS6 e 25 5 4 1) oo L oy STl
$2305 4 LBl iz @b S SV &5 a5 50 it 5 ol 5 YU s ool 5l 5 YU o 53 0 (62505

RGO PP 1 e g O T PR C RTINS PR A
Fhasls 0l 5 IS8 55 45 5,15 355 FC36 ol 4y (535,55 53 o sl Ol (51 (6,05 2536

238 pdlesl s m 4 INL UL S G ST 5IND (655,55 dil Lin G (6345

R
EN ENO|—o

In.04G FET_WVaL |-mir4

Mo — INO

Mz | INL
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AR

IEC 3! Dateand Time o38lgils> (SlgaisSl £-Y-\Y
035 o S sS 5 0355 L 03 Ssles L5y o LIS O b 93 amlis plovl (51 142856
ol dglin 5 T Lo 5
o S 5 0l g 53 035 1 ST FCY om T 51 (SB o iSOB ol s 55 el 425
o2 o iy s S3LL S
FHCPU Colu o ey sty (6 sl )13 515 (s AWAD Lo 33 aale 25 53 05871 45T 55
S sl 4 Ce LS ol (63D 2007-3-20 Jsles 45 Il oy cp ST Ol op ST

=S e S 5 S8 e 1y e Ol 26 5 505 02T Ol 5 b S s K s Tty

fddress |Hame Type Initial walue {
0.0 STRUCT
+0.0| (lasttine DATE AND TIME DT#07-3-20-23:59:59.000
+58.0| [newtime DATE AND TIME DT#07-3-21-1:0:0.000

s o il V.S s %5 oldtime oL Date_and_Time .- 5l ows it aslip )2

Hetwork 3 : Title:

Wetwork 1: Title:

[z

"BEAD CL et "SET CLE"
En - I— EN - EROD
EXW ENO
DEl.las=tti
BET_ V&L [ mmn e —_{PDT RET_WAL
COT | 41 dt ime=
Hetwork 2 : Title:
“EQ DT"
EN - EROD
foldrime {DT1 BET_WaL Lmin00.0
DEl.las=tti

me

DTz




f

POWEREN.IR

S7-SCL dawgd (ows o 4ol g9 — B3 jow  Lad

Dy Jede

doddo V-1V

S7-SCL I3 p 4 o b LT Y-V
S7-SCL Lyl £9,% Y-1Y

S7-SCL 4ol g & Hlislw ¢-1Y

by <7 & & o9 01

Label § Calgd i %5 0925 1Y

CPU dladl> (sl paxio O3 9 5IG 0920 V-1V
SCL ,& Experession g Operation A-1Y
SCL Ofygiwd 4 1Y

Value Assignment ;slie olamst| Oy giws V-4V

SIS Sl s Y4

FC 5 FB 05} 14w Ol s F-4-1Y
b 518" ol 52 P41 F

b ol ol 23 D41 F

SCL 5 )ikl sl 2S5l $-4-\¥

SCL (cws g 40l g 3 3ld JLo Vo)W

SCL o Debug blCel Y1-1Y
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doddo V1Y
b S dioylal 558 S5 Eous s FBD 5 STL SLAD oy sl p O 4w oS Jsl e s
SISl ot b 55 sl esde LPLC (gl g s 40l 5 0L 55 TEC1131-3 5lkeud
opl ol 4Bl bl Sl giws U Structured Text Cadses 457 Gl ST 0L 5 950 5,0kl 53 0L 93 op!
Structured Control Language _aises SCL & oli 45 ¢ S7-SCL (’U L Step7 i3 SIBE oL
Gl Glate Ll 55 ISl 0L 4 OT Slygmes 5 SVl mhaw g 5 40l 0L ST-SCL il
Sl (2L ko Sllows 5 Sllas Sl 5 Lgd (o0 g 5 aslp Sl B9 0pl 53 (JAS ooy

RC I
PLC oy aolip Caln gla S &5 ) 358 0l bl Sl 03Y b ran 55 7 (61 &5
23 S5 Bl Cans K wan 5 gy I 5 s s SN G 0L5 0 I plST s 4 il e
SN 3 ol oslinul Calibes (s\gil 3 séue ,all Simatic Manager s View > Detail (g su ool b S

a0 1y 059 ¢S5 gla

Object name | Symbolic: nare Created in language
HOE kAl STL

i 0B35 CvC_INTR STL

i 0B100 COMPLETE RESTART FED

ik 0Bt 22 MOD_ERRA STL

i FB1 LOOP GRAPH

ik FC1 WALY

aopT. 55k Jo A5 STLESS 4 04s JsLalS™ 51 das Source s .5 séis 425 5 SOUICE ) guzs SCL aali
B b S Jds &S 5 gd a5 Ll o SU 5 5eslS 5508 (g5, Source s el S 3550 5L PLC 4

3,5 Js45 SCL Source 4 1, STL Block O sead (iay ol

SCL Compile

Source

STL Block

\ 4

l{g.._.il):,_.a J e 55 5 s ‘..._.a|}> I, Source ubj(,rlfg‘_{:lf&beTL 5}&{6});‘ Sl s
SV 535 wr g pule odalie |5 STL &l 5205 LAD/STL/FBD waliy 25 55 S 03,5 Open



XY ST-SCL Jau 3 aus 5 sl 2

S35 ST s b il 5 sl s i 5 S 03 S 05 5 s iy 03 (6 o S S
.r_;{a,uaua I, Source oT

Q)}.ﬂ;bé{){af‘&ﬁ)bbdf% Sdoes J.L\:.cl;laﬁb::ﬁv.:)‘} @JJ}‘)SOUI‘CC MLJ.! ‘5."3}
3 ptn w5l SO0 Source 33,5 JlalS L4 s eoal s oS S Blocks ady 3l g

5, ) eds w25 FBD 5 STL 5 LAD (slgilj & o5 ols ¢S ,le b ol s Olsie 1) SCL &S™
O o 55 Sl 3 55 1o 1) ok axs 5 (3 b (sleils 4 45 als S ples 01 g2e SCL s K05 &lm
3505 Ol 3 1, SCL ¢SS LAD/STL/FBD (sls <SS

Wl ok 0313 LS 5 IS8 53 & el ol e a1 K220 SCL 131 g 5

SCL for 87-300/400

Editor Batch Compiler Debugger

J:45 Batch Compiler Lw 55 03,8 JylslS” 31 ey a5l 5 des 58 0 Editor Joses 55 1 555wl )8
) LG day 4 CPUB14 51 S7-400 5 S7-300 sla CPU plas (535 oS ol . 3580 ble sladS &
3 Sn Cad 0357 JlalS 51 g S L8 o3 S s 4 Lo VIS Source asl 55 . Ldis

SCL source file

Block 1

BID:;ki Fatch

Sourcefile 1 [T | CD?;:”H CZ:}
SUIJ.I'GET_IEJ' _ Blocks in the 57

program
Compilation contrel file

4 Ls 1) SCL 0bj 4 odd atd g asl » Editor Jases 55 Olgie 0T L 5 &S Sl (5,1 5l ;5 Debugger
5,5 15T bt DY 55505 | 2] Lo



S7-SCL Jau g5 gow 6> 44l VA

sl 25 B35 9351 S 4L UDT 4DB 4FC 5FB 5O0B (sla &S ples 0l s Editor Jasme 3
:wlaunb&u}gp)nf;;
Azl Source il &SG 55 b @S aan -

AN Block 1 &G&S)\{.&;—falﬂd{)\;_ﬁéu—‘f
E Block i AL adls 5 ¢ 9 Source

Editor

Source fils | Olgn 3,k 95 4 ST-SCL 5wl mig (ol
Source file1 3-’;&*“
Start> Siamtic > step7  } J§.~ Glos 55 emn 3 534 9 Joses 35 b 5IST-SCL asls 5 05 57 5L -)

@ Simatic » u‘ﬂ Documentation »
llﬂ License Manage®
U"_ﬁ Product notes »
i ) mems7
& SIMATIC Manag Configure SIMATIC Workspace
[ STEP F-Micrawr || 555 Converting S5 Files

153

L&D, 5TL, FED - Programming 57

fMemory Card Parameter Assignn
MetPro - Configuring Mebworks

4 PID Control Parameter Assignme

7 SCL - Prograrmming 57 Blacks
Ozl 5 5 giee Al ST Program as gems 3 43 o3, 5> 4 Source 4d s (g3, SSUS Sy L -Y
45 > Source |1 &S SCL Source Ot G e Sl s L5 Ji.., ks SCL Source
el Llgn )8 dlm ue 55 d5dus 0305 402 iy Sy gers asl p baw g QT(aU &S 55ie all Source

ok Al 1 ST-SCL aaliyy b ol o6 (555 03,5 ST oy Lad sl OT (sl ol 53

SCL Source(1)

= el
=@ 5IMATIC 400 Station
- [@ crus1ran)
—-(z1] 57 Program(1)

] Source
Blacks




4 ST-SCL Jau 3 aus 5 sl 2

S7-SCL 13! p 4 damo b U&T Y-V
oy 5 oi | > ST-SCL asli s S5 8 amius 5545 & b 53 5 S 4 SCL asl s (gl >l 51 s

1335 oAb 15 g e

B SCL - [SCL Source(1) -- sc\SIMATIC 400 Station\cPU417-[= |[B][X]
o e Edit Insert PLC Debug  Yiew Cphions  ‘Window  Help - x

5 G 68

D@ 8| =[]

L Jaar |

s ool 6l 516 BLelS 5)5e b CanlsT L (Gl s ol SUSGl oes : File (Sgao

DB o 25 om & AL S i ol el (Ses Source b s sies 03l Slud s Ail

6l Olsie . Lgine blolS bs S ol 548 lswsl File > Compile 4y 51 ol s il a3 &
= = Al -

S S S 58 eslinal 5 Sl 5 ge I3 03 YL Toolbar s &7 i OST 5 pskte o)

e 0 S 4;4")'? ol b .l File>Compile Selected Block 5,15 5 s File (g5 53 05,8 JlslS sl

JM};J;Q,Amﬁ;p.L;;uduﬁg@luw&ujgoﬁgwwmg OsST &b 5
s lelS S 1 eSS 5 8 Ol Ol 5 o 0T

Bl Compile Selected Blocks

Awailable blocks:

| Object Mame Svmbalic Mame Line Range

[ FC1 212

wg J8 3 gle LB 3IL 555 1uo Source ask ;53 1y 6 K05 S Olste e ol Law 5 1 INSEIE (S0
S Sl odd ags el 51 5 Olsie 09D L 5 S elazul Source ael 5 55 b S (gl s ol

..Lé:M\_,&@f‘ds.@sh@‘))&):yal.;ﬁn@\SCL Ol g2



S7-SCL Jau g5 gow 6> 44l \Ye.

4 3L 5 cwl HWeonfig 5 LAD/STL/FBD (sla 4l 55 3 PLC (550 4lie g0 ol :PLC (Sgh0
I 5

534S sls plrit 1y 4l b3 4 b gl > oa Debuging Olhes Ol gie se opl bow 5 0 Debug (S g
W58l 1 Lo 350 s (sl i

4l 5 ple 43 45T wlie Symbol Table sReference Data (gl Cand 52 ol »> 1 Option (g
OT bl b 5 <l SCL 3 55 Slass 4 b g j0 Customize 4 S Sedil o 3,15 54 Step7  sla
Lsd Olsl Print s Format  Editor gls Cend ST 3,05 Calides (gletdn 453 50ms b (gl o ot
Wbio 5 wSon b o T Ol 1 bl 53 47 Sl aietia 85 (WS L OT s gl 4y 5 5 Shae

ML&J&L&{\@MT]{J‘S\AJQJAKQTL}N}J 3)}")’@"’.):

Compiler | Editor | Formal Create Block £ Compiler ) Editor | Format | Print

When blocks are compiled: v Create object code
Overvirite blocks v Optimize object code

v Dizplay warnings Manitar aray limits

v Dizplay enors before warnings v Create debug info
Generate reference data Set OF flag

Include systemn attribute 'S7_server .
¥ - v Permit nested comments

Create block numbers automatically ) .
b aximum string length: 54

Overwrite blocks 51 coul LalS” f&a 25 S sl Sl 4 by e : Create Block  Coowd
b 3ysm 0> 4l Dady ABL by sy |5 51l res 4 (S ST SO el p8s s 340 lab
558 rodalie JS8 53 oS ghiles gun &8 95 Ll overwrite 15T 4S8 Jlgw 5,8 50T s,
Obej 43 & wmwa ols Brror 5 s Warning « by e 4u 8 95 opl dites Jbb L5 5 i &g
K525 b s b e Error Jy s s C'L»LaWarning L sia all )l pF Ol oy 02 Jbels
S O a5l Oloj 53 45 33 Ko o g 5L Jld ST Generate Ref. data 4y 8.5 pheca 45l <SS
Include System 4 8 .3 o3l o oS gl e 53 Jgder ol gl aslo 55 0T by Jod
Server (gl 5 Lzes dode b ply Ju)l)o&l.;)t‘gtﬁqfujjw 2 S 35he o e attribute

S35 Conly SIS s o8 b 1y s 8 ) S5 BLSN S 4 5,5 o 518 3lizl 350
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Properties - Organization Block e I, OT Properties ouls ale <SS
Gereral - Part 1 ] General - Part 2] Callz < ’; g":""}’ odalin | Attribute Cued
Attribte Valug el ods LS (ST a

- [ |-

L;Lnqf&ujgwl&_gﬁouﬁmqb,{f.uubowg}:sWL}Q);ECompilerwé

(alf.un); el bS5 cul Jé 5 5 iy &) s Create Object code A.ijfuubdau.km
Sl dey T o 53 Syntax Check & gz 05,57 JilalS 555 J e ST aSe W5 ous b8
el Optimize Object code 4y 8 ., b o 505 o ys j 5w LT & 350 ¢S b LSS
Qf&bdwww‘f@jkﬁ@ijc k;‘ﬂdéébr»#ﬂ%bjﬂbﬁféw
S ek et s 4T LT & w6 12l Jl 53 PLC 544 Jlé 1 Monitor Array Limit
L5585 ol 55T (o p3 False &) a1, OK 2808 sl guiy 51 ol o8 (o500 53 5 5 b 3503
IR 4%)?‘ 3 5less VAU; alp 53 1y OT i eslizul Q&\}:F@JQSG‘[OK Flag A.ijf
S sy 355 AT OK &8 51 03zl o g b ookl g iyl 53 i oy 5 ol 45513, SCL 2 g2
ol SN (il 53 55 SIS S b e plowil oy SO Ol s 41 03,8 S sl Kb
>t False 8B ol (o Ly ediSlin ) by Sy K3 asli s 51 o & 55 85 5 0ok true &S
1y OK Kb 3,18 51 (6l @ga 5 4l o ol 038 Hsle L6 S ENO g 5 53 &S Conds
.Azea Comment }..\.;}.':.._..,JGE.UQIU:.@..\JH.\.&C},L//@WQSL;_LAJEMJ.:LQ@}:.\AA:JQW

// Set OK flag to TRUE to check whether

//the action executes correctly.

OK:=TRUE;

Division:=1/IN;

IF OK THEN

// Division was correct.
ELSE

// Division was not correct.
END_IF;

s OGIPLC & 5515 5 lsals” oSG 51 g 358 Jlé 148" ool Creat Debug Info s 4 S
Source 4sl » ys Jf\ . &l Maximum String Length j§-1° mjf Sl r.nljs I, Debugger L g
YOF 55 i S gums 45 35 oo s o5 bl 55 LT slias 3710 5 5 05lizul String C)}&thé;ﬂj‘
b g Comment Ofsie 59y 93 4 SCL 4el 5 55 . Cowl Permit nested comment u’f D e

S8 5 Ea ] Cadle bl 0T CadlS L5 e and 45 ol Jlow &S5 55 Comment Jsl s,
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03 %) Sleslal 5 Jlw ol gar5 53 (* ) eslazal Conl Cnlie SV b (gla Comment (gl 45 £9°

(* This is an example of a comment section,
that can extend over several lines.*)

o Lol g 55 A3l b G au 8 5 553 oslinal 555 lajsly oo Jos 55 ST ol

g a3 S oyl 53 5 ol Il 438 a2 Sy s s e
&y « Print Format 5 Editor JSle 5,05 545 Customize o,z ;3 5 s lged Y
Sy 4 by 038 b o T 25 5y CalisT )87 (1 T el 5 &5 5 i Sy
Do Gl 53 S O S (o 5 o5lal Ly a G SCL Lams 53 sl (sl 45 gileins

A2 i Customize ooy 55 Format Cwd G b 511 T Ll 587 Iy dizs 55

Jbo £eo40 )
ORGANIZATION_BLOCK Keywords ol
INT odd (o a5 | 5 glals 2T
ENO 3lkkul gls 256 Al
BOOL_TO_WORD Sl gt Y
NOT slasl 5 cob polas Sse
TRUE (Comment) Sl 5 e
/... or (*..%) (S zsl gl fe e
"Motor" (Dsere sl e olw

ST-SCL by £945 F-I¥

1,8 15 e 5 SIS el Y SCL LIS 5 e 5 40l 9,5 51 S5
s i LSS Sl g 52 g S 555 s 0

s adhe 5,8 15 Sl s plad (sl 5> ol p3Y Semicolon Cade @

PLC Debug Wiew Options Window H  FB 5OB Jald o 5 asly sla &S ¢lsil plas @

Black Call... - .

Elock Template  # o RECCOWN QA; Slowl J‘.'b FC

Conkrol Struck 2 -

| ComvelSncue SR . 5 sl SCL Ly 05 e 51, UDT SDB e

Commenkt N . . .. . .
F—— O J ol guls 38 la S ¢|4§ FE)
Pararneter S5 5 O‘j - Iy ksl &Ll .. &l ol et
DE

3yls 5.8, JL 45l Insert>Block Tempelet

Instance DB

DE Referencing UDT 5 sl
DT .b).a.v 4o B
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25 DB ol 15 Cans LIS pl @ 5L s 5,5 slu! SCL L Olsis 4> ST 1, DB Instance o
3 sin 3l FB 055 14w o8a 5 oSl 5l

S5 e 5l w5303 gl okt 01513 47 (S ol oga SCL aaliy 53 ba S 5 0
s ol

i 5 diSe 03l DB OT sl 5T 51487 glo &S pladl 51 J5 ol p3Y (ST 251 G DB @
AsL ol

258 s A8 03linal OT 51487 (S L DB I J5 ol oY UDT o

il aaT 5 S 53 b &S Sl b ksl 4 gai @

assigned

uoT

calls
DB i

calls

LS from UCT

calls assigned

FB 3

Instance OB for FB 3

calls

FC5H

oB1

s eyl 055 5505 1y 3 ghus odaline Insert>Templete (s s 55> 45 Parameter 5 Constant e
o dal g e 25l o 3 Kn 03l FC 5 FB sl s 5 5 63505

S 5550 S e 5 S e3lazul Insert> call dﬂj\d\;@muﬁjzdf)&{&@\}s-l;dlﬂ .
.bﬁg&ﬁ‘bwﬁ&gé‘aﬁdﬁjécﬂiw

L ioe 035 1A SUN 3 s Go b 5l 55 b SFB 5 SFC usle Library s 3y 5o (sla oSS @
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Insert>Control Structure (s sws s,k ... sFor gCase sIF 4l J 28 Ol giws 51 & slsle o
el oslizal L6

JsLelS” Partial Compile 3 ,b 51 5 i 5 Conl 2 L 55 423 55 Source _};_lééiiﬁhdfy{‘_}fjﬁ o
.ajgé)%ﬂbwgv&;tolﬁu,\;ﬁ

JbelS” 5 2 s Source | ol ij L5 azi g 4810 Source (slehb 3 Cakibee sla S ST o
Il 1, FCL 4 by o Source ol 2wl odd Ol 5 OB Jstls GIFCT ST e Ol gimy 53
5 s

SCL Compile b6 &S sl 587 pl 6l 5505 JolalS el &y s |y Source b6 oy ki Ol 2o @
5 03,5 U 15T e 05,8 bl 5 K& A5l Source ad g (55, 03,5 ¢SUS” Cwl, b Control
33 ool 3V LhB ol o 2 0T 3 1y L 53 BlLalS oa Jlidy Sl 15 " Source (slehl oLl
AL 3 g2 50 Source 4d

Insert Mew Object STL Source
PLC 3 SCL Source

SCL Compile Control File

3E o LErmor . Ksiee ol el s ol o 2y 53 s Warning 5 s Error o JiLelS™ 51 oy @
sL O b e mBrror & bg e 05w 5 Jow o)led OT 51 g 35500 alb W s > L Warning
5055 Jip faw OT 4 Cursur W Brror 51 plaS o (555 03,5 &SI bls b obsin 03ls (0513 C
Error Qg,\w;wa_y,:.:),Tc,w.xf\,‘_;\;ww&mC,;;,y)go‘,:‘fFl A 085
I oo sutms folalS” 5 SIS sl 0t b b SVl Sl (ol 53 105 S Sk s S )

s 1) 5 (gl DV

Translate: =scl)\SIMATIC 400 S2tation’\CPUT417-44(1;%57 Prograr
Elaock: FCE

L 00011 C© 0001l4: Trnwalid data type.
E: L 0001 C 00001: EBeturn walue of function is not set.

Rasulé: 2 Errors, 1 Werming(s)
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:v\)‘)‘) upl}&l;u Cmﬂ‘av\ﬁTﬁjd}u\?JéfdlﬁfsbK

-l =<1 o]
s el T el e [

Sapm bz 5 Sa S Sy b ol pl 0 (ke Wl (ol ) 5 s 0 555 25 DS @

kWﬁw&T&)bMLj))ubWé-b‘?KeyWOTd Jdeleg&ﬂMLj)bdf)j

AND END_CASE ORGANIZATION_BLOCK
ANY END_CONST POINTER
ARRAY END DATA BLOCK PROGRAM

AT END_FOR REAL

BEGIN END_FUNCTION REPEAT
BLOCK DB END_FUNCTION_BLOCK RETURN
BLOCK FB END_IF SSTIME
BLOCK _FC END LABEL STRING
BLOCK_SDB END TYPE STRUCT
BLOCK_SFB END_ORGANIZATION _BLOCK THEN
BLOCK_SFC END_REPEAT TIME

BOOL END_STRUCT TIMER

BY END VAR TIME_OF DAY
BYTE END_WHILE TO

CASE ENO TOD

CHAR EXIT TRUE

CONST FALSE TYPE
CONTINUE FOR VAR
COUNTER FUNCTION VAR_TEMP
DATA_BLOCK FUNCTION_BLOCK UNTIL

DATE GOTO VAR _INPUT
DATE_AND_TIME IF VAR_IN_OUT
DINT INT VAR_OUTPUT
DIV LABEL VOID

DO MOD WHILE

DT NIL WORD
DWORD NOT XOR

ELSE OF Names of the standard functions
ELSIF OK

EN OR
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;}f-b.;,.wlC)'Y}.x;&l;_jzfl)lf\’?r.u_j'fu.\.':.i}::nx}i@axlfldentiﬁer\;M\ S la,se @
J}&)b.@l{ﬁ‘.ﬁ)ﬁ}f\édhﬁbg\ié\&&uﬁl@Trﬂlbﬂ})J}J.&olﬁd.ﬁJ;C}ﬁ

Z\L.w\o“eé))Tj\?uﬁ.é)jlfuduff\)lfj\vﬂ\.&d}aﬁﬂj

Slme 2 ol Sl ol

4th yl12

Array Temperature

S Value Surface
Table

Jﬁeb&h‘x_&aQ\};:.:Q‘j:._.a.?.\}.i.._..ao.\qu..a‘LhJﬁ\f}hﬁUghw):TgBJMgé\ng;'WJ .
Al g Standard Identifier 1, 3,050 ol 3,5 eslimal Olgies FB1 LTI dsbe ola ite Jlie O sin

.Ml{sawij\io)uX )‘)}Lﬁ@‘:#TL@Twﬁ)J}b)bg

DBx SFCx
FBx SFBx
FCx Tx
OBx UDTx
SDBx Cx

o3lizul LAD/STL/FBD (sl sl s 53 4oxiT aslie CPU  ababl (slgwr,sT 0155 oo sl 51 i ja 55 @

M,MB, MW ,MD,Q,QB,QW,QD,PQW,1,IB,IW,ID, PIW : a5l 5 , & 1, A2

S7-SCL 4ol g Oyl £-1Y
bzl 3 L SO 51 eS8 53,8 sbul SCL daws 5 0l 520 |, Step7 (1SS ru@;e,utsjﬁu

(Al o & 5oan 5 dade 53 45 Lphs Ladie ool SLUS Ly Ll

Identifier Block Type Syntax

Function block FB FUNCTION BLOCK fb name. ..
END_FUNCTION_BLOCK

Function FC FUNCTION fc_name : function type . . .
END_FUNCTION

Organization block OB ORGANIZATION BLOCK ob_name. . .
END _ORGANIZATION BLOCK

Data block DB DATA_BLOCK db_name. . .
END DATA BLOCK

Shared data type uDT TYPE udt name. ..
END TYPE

L TInsert>Block Templete (g s 31 oslitl b Ll szen 5 5,15 SIS -l 2b 5 4 5L 8 Jb e 5o

3lodlh o IS ol 23V oS sk Al XXX 3y S 0 jled (gl St 53 il w3505 1,
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whp b SN bl S oS SLIS b & ol s 83 BB eSSty g 6T sl 1 5 55

g 5o o) .35 oslizwl End_Program Ol sz ¢S slgsl & yle glow s Program aalS™ 1 Ol sz 5 s

a3 3 pHS a Ol FBL Uy 5 61 Jlbe Ol iy ol ok slata TECTI3 T 51itiul b Glkait

280 5 sl

Function_Block FBI1 L Program FB1

End_Function_Block End Program

RGPV KV SOV PWS TS PR LR

Organiazition Block OBl

Sl Sy ,w

23S SN gls iy sl ol i

Temp (sle iz o 5

S o icta a3 (s 93 i 3,8 13 e

Sl s ol Sl SN aly Sl
...U‘ ok 03l QL&S},:})J&&))OBI

End_Organization_Block

FUNCTION_BLOCK FB1

TITLE = "Block Title'
//Block Comment...

VERSION: '1.0'
AUTHOR: Author
NAME: Name
FAMILY: Family

<53 Attribute
ol ¢ oS agi pb¢ Slwdy ¢ SO b sl S gla (S5
Gy S s S Attribute  isw 53 Olg a1y OT Jiel 5 Version
Insert>Block (g5 Gy b 51 45 3,05 sy (B 55 s uffﬁ ol
595 JS8 u5le Il law 31 da asl 4 13T Ol e Templete>Comment

.g,,.u.uT,_)'J,.\?ﬁdmt{otﬁu;;i,wlcp,;.;;;)\}

Jbe (<t d Folly
TITLE='SORT' zﬁf SEE JEs o (aj\l S ¢S Olge | TITLE="printable characters'
VERSION : '3.1' . - . . . | VERSION :'decimal digit
//With a DB: Mo db b T o o8 54e 55 Jals &S Version o)l | Grine - decimal digit string!
VERSION : 3.1

sde . AiL 15 G0 wﬂlﬁ:\&la\jlr\fﬁ:j@

23,8 o )5 DB e S (¢l dmntie

KNOW_HOW_PROTECT

&S 03 S Protect | KOW_HOW_PROTECT

AUTHOR : myCompany

bl plob oS ag b e L &S5 66 | AUTHOR :

NAME : PID

3k b NAME :

FAMILY : Motor

03l 5l iy x5 Sl 3haie OT 0 S 87 (gl 3l il
, FAMILY :
33l oo @213 15 S g (6 e OIS




S7-SCL Jau g5 gow 6> 44l \YA

version | da 45 & )le ul .l KNOW_HOW_PROTECT &l Cad cpl 53 g 35050 31 (o
Sl 3 5557 o 45 (Protect) ol Cblis &oygam 1) S OLd bLalS 3l dm 355 o0 b g
axlge 3 _}i.» 45k The Block is Protected plag L ‘...5 5L LAD/STL/FBD 4, Lo 5 1, &S

J1s S s Wl g w18 (S5 dads gLl PLC 3 1 355,18 4 S 5;&{,?9;,)\,,{.?,_};_,

Open (30:2) (e Simatic Manager <SS by 3 15T 0,807 Sisaty ol

3 The block iz protected. R Ja sl S of ﬁhb’; ealis
U G axils y o35, J=Is 511, Source m,mujou_g;\wicl,b
Lo g Lads SN 03 S Protect .Sk a4zl 5 5 S sl 3 1 él,ﬁ«ful}ﬁ&qw;ﬁ;o&\
STL &g Iy 4l Olsze SCL Source oD i .ol 4 oSl Source BLBEY -

el 0T & danand 53 o9y ol .3 ges Protect 1y SS S szuws cpes Sl oslizul b 5 S s 50 Source
S g5y SIS Sy b Olg o aslp 03,8 bl s S gl ol s sle (Shs mb sl e
o s Calzbes (lgzand 53 LT Object Properties sl ¢ Simatic Manager o > I Blocks 4% 4 3
Al Ol JLelS 4 b ol en OB (6l 5 15 SCL aali 5y 55 5 Jleus s sl 3580 jalls o5 (o

ORGANIZATION_BLOCK OB1

TITLE ='Main Process Control'

//This Block used for Control of All motors Located at furnace inlet and Outlet//
Know_how_protect

VERSION: '3.1'

AUTHOR: myname

NAME: Furnace

FAMILY: Motor

BEGIN;

END_ORGANIZATION_BLOCK

Properties - Organization Block k3

Gereral - Pat 1 | General - Part 1 General - Part 2 l Calls ]

Mame: (H]=h|
Sfbl o e "7 Mame [Header]: Yersion [Header): (3.1

Comment; Wain Proces Farnily: tatar Auwithar: mynane
Thiz Block wsed for Control of A1l motors Located at furhace inlet
and Outlet /¢

J>‘-|:szu.ib.l)Laj:.«\)bf&ll.;ﬂ‘..:lé;:}:sl)df)KiSystemAttribute Q\}::A‘j)édl.a;}uﬁapkp
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3 s Title 31 J3 A3 Jue ,5 1, {S7_blockview := 'big'} < ,Le Jfl Jie Olgas by { }
& ks 1, Attribute e S 5 Block g 3 SN 5y Tl SIS o o frlLalS
g o3ls aalad 6855 S 3 LCFC Lamn 53 SO b s sin Soly (S5 cpl bls ol 5 e

Gereral - Part 1 | General - Part 2 | Calls  Athibutes

Aftribute Yalue

1 | ST _hlockyiew » | | ki

S (oo S piie L %
L 55 ¢S YL Declaration  jidw s ¢SO a e (gla e e S shilen
Temp e b OB e Ol 3503 &S 5 & (S T ¢35 45 A58 o (s 5 LAD/STL/FBD
Jor 5 ol G5 B a iz ol 151 ples SCL Lama 3 5L 4xils Output b Input &6l zees 5 3,15
L SO £l Gy o ) sk il SO sla (Shs Sise S) dey oSl T
S5 O p5 Shses b Glom Olsie el cpl G i 6l 558w gdads 0L 1) SCL

.55 o3kl Constant L Parameter Cweué 5 Insert>Block Templete

Data Syntax FB FC OB
Constants CONST
declaration list X X X
END CONST
Labels LABEL
declaration list X X X
END LABEL
Temporary Variables VAR _TEMP
declaration list X X X
END VAR
Static variables VAR
declaration list X
END VAR
Input parameters VAR_INPUT
declaration list X X
END VAR
Output parameters VAR_OUTPUT
declaration list X X
END VAR
In/out parameters VAR _IN_ OUT
declaration list X X
END VAR

JiL;aldea.éL.:}..i:a:u.:MlQT)'lmjjuuju:ﬁ;qjsj.ul{omgja_f:6}_..&:»}@45:}.14?)3

S v.:.al s> 4> 3o Non-Existense Identifier
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b s 33 8 (i 130T 5 (sl bl L o8n 5

ads OUSFB &S5 1) ke ¢ 55 i o 5 5 e
FUNCTION_BLOCK FB1

VAR_TEMP

varl: INT;

var2: BOOL;
var3: ARRAY[1..200] OF real;
END VAR

VAR
statl: DWORD;
END VAR

VAR_INPUT
inl: TIME;
END VAR
VAR_OUTPUT

outl: DATE;
END VAR

END_FUNCTION_BLOCK
1y G b sl eite OT VU 53 oS SLLAD/STL/FBD o 1, FBL 31 G b sl 05,87 JolalS” 51 oy

RV V':A‘P ) ‘_}g,i Asle
= @ Interface |Name Data Type |Address |Cu:urr
=40+ IN ‘= |vari It on
= inl = var2 Bool 20
= ouT = vard Array [1.2... 40
B oukl p=|
0 IN_oUT
-l STAT
= stakl
= [0
B varl
= var2

= vard

Ol 1, In2 zalyb ol s Attribute Cas o5 o s 55 e 5,87 (s x5 50 Atttribute s el (gl s O g2

3,5 eslizul Server gl pls Jos L CFC b sl OT 51 O gae 45 Andn
VAR_INPUT
in2 {S7_server:="alarm_archiv;'
S7 a type:='ar _send'}: DWORD;
END VAR
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by s
oz oslizl Tempelete 1 5148 ol g 5 sl 40 by o (230 OT o5 53 b ke (o 5 2w 3 e

Begin  gzws LL;|J.H cu'jg)w S ol r__ﬁ.ﬁ sdalin |, // Instructions  aelS™ jidw opl 55 ASL
Sl Ll e okl 03ls u:.,_uﬁ)"}i.:)“fuzu Wl 3 gben axd g el OT JUis 4 5 0l g

WAL 5 Ol s g5

Statement
Value assignment

Subroutne
ca

-
-

Conirol statement

CPU bl (slgw;nT b a,uiie & 1) (6 ,0lie qws s asb,y 23w 53 Olsis @ Value Assignment

Db a5 b Jbe 4 sl ol
Varl:=1240;
Inl:= t#2s;
10.0:=true;
QWO:= w#16#FF00;
25 ke sls ol ad gl ylie 0T & jite iy oBn 3 s it i jo w53 Olgion 5 555 ar 5
Var_temp
Datal: Real : =13.6 ;

Data2 : ARRAY(1..12] OF REAL := 0.0, 10(100.0), 1.0;
End Var

a\u;s;l_s &S Hshilen 5 lhe MUﬁJJ‘JW‘SWG\iFC\i FB 0l 42s : Subrutine Call
FB 03 o Sl 355 4 95 55 ls s 4.l s 0ISG! 35 Insert>Block Call (g g 35 b 51,

@‘aﬂob)‘MSTP%rLLSFC46 ry}b)s@)?dh\f)‘}ﬁ;ubjyﬁx FC E)

FB1.DB11 (TRANSFER:=10) ;
V2 :=FCl1 (X1:=FX1, X2 :=FX2, Y1 :=FY1, Y2 :=FY2);
STP();

ol 3 5K asb o 1, 6T Jtal s For ad> U IF wsle J 287 &l s Oz @ Control Statement
s O G TF sl 63 5,8 55 e .l 4 0! 50 Insert>Control Structure (¢ g 3 b 51,18
e

IF Q0.0 =false THEN

Stp() ;
End IF;
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B 5y iy %5 0956 0- 1Y
133 Koo 0,81 6T 4 o 2 o8 ol Soglize [ SGUSS L s oSS b L

OB i 5% 0920

Ol 1) OB &S lsle 5 KoL s 8 ateiie ol S cpl kit le dd 0303 &5 Slowd g L

ol golesl Begin | giws a:Lé:.ﬂ!Wafula;w A

H ORGAMIZATION_BLOCK J— IEEN:IIEFIE? —| 08 declaration section

U; BEGIN ;l Statement secton |—{  END_ORGANIZATION_BLOCK  }—p

FB & g5 0950
25 U8 Gilae Cwl OB alisbites S FB ksl

PROGRAM
FBE FB declaration
IDEMNTIFIER 1 section |
FUNCTION_BLOCK
END_PROGRAM
rL BEGIM Statement secton

EMD_FUNCTION_BLOCK

FC <& 2 0920
s i o0 25 SIS 53 o8 glailen Vb gla SO wlin 3)lge e 53 3,50 &S5 FC sl
33 33 opl Sl 345 4w 5 Data Type L Void wgowww;ﬁfjt,s:uw@\rﬂ FC ¢l

w\au@fﬁww

Data type
specification

- FC
LI IDENTIFIER

FC declaration — -
\— section L BEGIN ;—‘ Siaterment section I_[ END_FUNCTION ]_}
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L;bbﬁléu_:al»)?UML:.::C)J%G(:Ué}lq-JAK@‘B}:FC)O Data Type 3! salaiw!
Lszifj)l.&»&tjlQlj;:.ajileéfwj.sQTQ:jiwéyﬁ)g;..AReal tf)liL» 58 5 e ¢S
Ol OBl 55 e 0d (o5 Integer g 51 (228 5 Slie b 2856 5 ke 55 13,87 eslinal

Wl ol aibyy VAl pize s 2SSB (s e G115 o8 534S 500 4 5 Ll 0 S

FUNCTION FC1 :Real

VAR_INPUT
inl,in2,in3: REAL;
END_VAR

FC1 := in1+in2*(in3**4)
END_FUNCTION

ORGANIZATION_BLOCK OB1

VAR _TEMP
varl: REAL;
END_VAR

varl:=FCl(inl:=2, in2:=7, in3:=3);
END_ORGANIZATION_BLOCK

FC1
EN ENO L
—inl RET WAL
—inz
—in3

355 oslizul Data Type I 35 FC1 &S LADJslae

s A6 s m 358 axd 5 VOID 2556 ol g5l 55 5 35 1 FC 53 VOID 31 ol
s 32 VOId b ooal g S35 Jle 351 15 Sl usle Ret Val s Ol S (2385 51k

sk Uy 5 OULD oy FC 3 Sllons st 51y s 5 SSGV51 &5 550 a5 5y bl 15 O

Varl s 5 sls jolast| g i 4 1, FC 54 o\};:u’Ji.lJOB J=1s SIFC @‘f‘})}h})}@ﬁ

3,8 0utl 11y delove doess

FUNCTION FC1: void

VAR_INPUT
inl,in2,in3: REAL;
END VAR

VAR OUTPUT
outl:REAL;

END_VAR

outl := inl+in2*(in3**4);

END_FUNCTION

FC1
HEN ENO |
Hinl outl}
Hing
Hind

ORGANIZATION_BLOCK OB1

VAR _TEMP

varl:REAL;

END_VAR

FCl(inl:=2 , in2:=7, in3:=3 , outl:=varl);

iEND_ORGANIZATION_BLOCK

5 53 63lizal Void 1 55 FC1 ¢SS LADUslee
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DB & g 095

DB syl 6355 3403 3| SCL Law 5 Ol 5 |y Instance C_y ) uflj’du\ C_,J «> DB t_f FEESY)
S < FB pb alols ¢ LDB b i dm Sl 3 Instance gl DB s ol 5 S8 Gollas ST 230

PUFB 03 1o o8 55 ol (B 5 )16 Cip 5 4 5L W DB 587 S5 o8 873 5515 ook slow)

.;,z;@\Wb,:&::u,sm)ﬂums;s}gbm

— D8
DATA_BLOCK MAME

—| DB declaration secton I—

_| D08 assignment section I_i—( EMD_DATA_BLOCK H

4lS" L 5 g5 % Struct S Ll o3 it opl Lisiee Loy x5 Declaration Zwad 53 DB le o

ﬂ..\j.nl@iT@Q‘j._.ab’-M);.\;}qudLAJ:.nbl;:C}J)(UMf):Cﬁ\&gJ:j.\{L_uJb'-EndistI'uCt

g5 sl ¢ly psai Assignment Cwwd I Olg oo adgl Hldae 05l gl ?Jfl sls adyl
85 o 0L LAD/STL/FBD Lasee 55 &S S L ol jon 1, SCL asbi 15 Jlia 55 salizul Array

DATA_BLOCK DB10
STRUCT // Date declaration with initial values
VALUE : ARRAY [1..100] OF INT := 100 (1; (

SWITCH : BOOL := TRUE;

S_WORD : WORD := W#16#FFAA;
S_BYTE : BYTE := B#16#FF;

S_TIME : S5TIME := S5T#1h30m10s;
END_STRUCT

BEGIN // Assignment section

//Value assignment for specific array elements

VALUE [1] = 5;
VALUE [5] :=-1;
END_DATA_BLOCK
hddress |Hame Type Initial wvalue
I 0 STRUCT
+0.0| |VALUE ARFAY[1..100] 100 (1)
*2.0 INT
+200.0| |SWITCH BEOOL TEIIE
+&0z.0] (3_TWORD WORD W#la#FFAL
+204,0| |5_BYTE EYTE E#1G0#TF
+206.0| |5 TIME SETIME S5T#1H30M10%
=205.0 END_STRICT
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UDT & &5 0gxs
oyl Olge b 38 oslizel DB s 0T 31 0lgs UDT i 5 b2 ol 5 K8 5o UDT ks

A a5 s e 438 (S UDT L LFB & 5 (29 5 5 63505

UDT Structurs
— ] oo
MAME speciication EMND_TYP
S D552 UDTL ol byl 53 ol oaT 35 Jlia 53 DB 53 0T Sl eslisal (61, UDT sl -

PPN VPSP WM PRESSI RGN 5 POV R PREPN

TYPE MEASVALUES
STRUCT

BIPOL 1 :INT :=5;

BIPOL_2 : WORD := W#IG#FFAA;
BIPOL_3 : BYTE := B#16#F1;
BIPOL_4 : WORD := B#(25,25);
MEASURE : STRUCT
BIPOLAR_10V : REAL;
UNIPOLAR_4 20MA : REAL;
END_STRUCT;
END_STRUCT;

END_TYPE

DATA_BLOCK DB11
UDT 1
BEGIN
END_DATA BLOCK

L FB10 $1.Coul okt oslizul FB &S Static (sla eyl Cas o (61 35 i UDT 1 5 Ja ,5-Y

D dals J.(.u las 0T 3 Declaration J s V’S 5L

TYPE MEASVALUES

STRUCT =] @ InterFace

BIPOL 1:INT:=5; £ 1 = [BIPOL_1 Irit
BIPOL 2 : WORD := W#16#FFAA ok ouT @ BIFOL 2 Wiord

BIPOL_3 : BYTE := B#16#F1;

BIPOL 4 : WORD := B#(25,25); Tk _ouT = BIPOL_3 Bryte
MEASURE : STRUCT —-m STAT = BIPOL_4 \ord
BIPOLAR_10V : REAL; +-|3 MEAS_RANGE |2 MEASIRE Struz
UNIPOLAR_4 20MA : REAL; B TEMP =

END_STRUCT; 3

END_STRUCT;

END_TYPE

FUNCTION_BLOCK FB10

VAR

MEAS_RANGE : MEASVALUES;

END_VAR

BEGIN

MEAS_RANGE.BIPOL_| := -4;
MEAS_RANGE.MEASURE.UNIPOLAR 4 20MA :=2.7;
END_FUNCTION_BLOCK
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Label § Calgd & %5 0925 -1V

-

<algd

5 String 5 S1,5 5 g lasl 5 e 2l s DWord 5 Word 5 Byte 5 Bit I ael ol Calises 615

T 51 Je 5 oo Lol yon 1y ol gl 5 dr 3,0 SIS SCL sl 53 O gien 1y o 5 g 5 0L

Aade ol
Data Type Description Example in SCL
BOOL Bit 1 FALSE , TRUE ,BOOL#0 ,BOOL#1
BOOL#FALSE ,BOOL#TRUE
BYTE 8-bit hexadecimal number B#16#00, B#16#FF ,BYTE#0 ,B#2#101
Byte#'d' ,b#16#f
CHAR 8-bit (1 ASCII character) 'A' CHAR#49
STRING Maximum of 254 ASCII 'Address'
characters
WORD 16-bit hexadecimal number WH16#0000 ,W#16#FFFF ,word#16#f
16-bit octal number WORD#8#177777 ,8#177777
16-bit binary number W#2#1001 0100 ,WORD#32768
DWORD 32-bit hexadecimal number DW#16#0000_0000 ,DW#164FFFF_FFFF
32-bit octal number Dword#8#37777777777 ,8#37777777777
s DW#2#1111 0000 1111_0000,
32-bit binary number dword#32768
INT 16-bit fixed-point number -32768 +32767 INT#16#3f ff,
int#-32768 ,
Int#2#1111_0000, inT#8#77777
DINT 32-bit -2147483648 ,
fixed-point number +2147483647 ,DINT#16#3fff ffff ,dint#-
1000_0000 ,Dint#2#1111_0000
,dinT#8#17777777777
REAL . . . .
32-bit floating-point number Decimal format : 123.4567
REAL#1 , real#1.5
Exponential format :real#2e4 ,
+1.234567E+02
S5TIME 16-bit T#0ms , TIME#2h46m30s ,
time value in SIMATIC T#0.0s , TIME#24.855134d
format
TIME 32-bit T#-24d20h31m23s647ms ,
time value in IEC format TIME#24d20h31m23s647ms , T#0.0s ,
TIME#24.855134d
Date 16-bit date value D#1990-01-01 , DATE#2168-12-31

TIME OF DAY

32-bit time of day

TOD#00:00:00
TIME_OF DAY#23:59:59.999

DATE AND TIME

Date and time value

DT#95-01-01-12:12:12.2,
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Value 2:=2#0101;
Value 3:=8#17,

Value 4:=16#F,

Value 5:=INT#16#3f ff
NUM4:=-34;
NUMS:=4e2 ;

NUMG6:= real#l.5;

il 3 08 Cadle Lol jan 15T (Sl S SIS (glows Ol st 215187 5l oslizal 530 8705

CHARACTER :='8$41"; /Corresponds to the character 'A'
Blank :='$20'; //Corresponds to the character ' '

e 5,80 138 Cadle G (Sl U5 a5l S s Sl B3Lo 55 String (51 g g ren
MESSAGE!:='$41$4E' (*character string AN*);

Label & 5 095

M%Agﬂiﬁ)‘d‘j@))&b‘ﬂ‘bj})‘J}j:JKSCL MLJ;JAGOTO)):M:‘_;U%}.QLabel
L ukte Cas 5 i 53 ael gltnl 3 o b Label 3408 3, odd asein Label L« K5 lau
ey ool lyLabel Co a5 o gms 5 Jbe . Lsd Coy jad Conne 3V

Label
Ali, test, err
End_Label

CPU dlél> (sl pitio 9 0 5IG 09505 V-V
)JQ|}L:A‘JJ}MQA}FK}ﬂUJMemOI’yBit}@}J&}GJJJJJ‘V&\CPU Mbdhﬁ&srw
s OLES 1y 35050 cpl 51 S 5 K85 S 03lizul SCL asl

Memory Prefix

E ] Input

A ] Ouput
{ Mm Y M Biit memaory

-
-

PE } il Peripheral input

f Y FQ -
PA } Peripheral output

German mnemaonics English mnemaonics

b
STATUSBYTE :=IB10;
STATUS_3 =I1.1;
MEASVAL :=IW20;
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by oo SG1 bk 5 S eslinal 55 Sl la oyl Sl Gllas gla 3T Glow Olgie 1) F° 5

as a0 1y ¢ gdsn ol 5 Jlie Bl ks iy w53

T oo J9ur
Symbol Absolute Address Data Type Comments
Motor contact 1 11.7 BOOL Contact switch 1 for Motor A
Inputl IW 10 INT Status word
New Data DBI DBI

MEASVAL 1 :=Motor contact 1;

Status_Motorl := Inputl ;
STATUS 3 :="New data".D1.1;

1ol g

Jwéaﬂ)\f‘_;huljﬁ‘_;lﬂj.a)b:ﬁ-}Mb&h,}h@:gﬂ):_ﬂ;\ﬁfdﬁso&ﬂf;J\?

Clgady S s e o guas 15T oyl Sl eslital Glow Ol gie il o Index  as u)sT Sl e

by GV 53 Sl 3V te el gy ol s 3 i Sl (pitei OT s o TWIH] Shae

aeia |y ol s uyaT 5 ols Jldie OT & 015 oo Cgge s sl 55 Lol il b odil odd (o 5
tdla s S

MEASVAL_1 :=IW[COUNTER];

OUTLABEL :=I[i,k];
STATUS_1:=DB11.DW[COUNTER];
STATUS_2:=DB12.DX[WNO, BITNO];
STATUS_3:= Databasel DW[COUNTER];
STATUS_4:= Database2.DX[WNO, BITNO];
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SCL ,& Experession g Operation A-1Y

:n)f@W%E:A:Wu:ug,@ﬁ@l,:ﬁfbﬁt&ﬁqS@Wt};Operation

33 Ko Gl K - D SN LS ol Slles o
38 o amia< > = O S LS amlis Slles @
358 o et And,, OR ,NOT O Sbde LS bt Ollas @

| > < 5 Precedence O siw g cpl 53 .Sl ol 55 Jsd 55 Calzbes gla Operation oS
e Sl Sldie Il cH@ )3 Sl jadie uSe Lasete |y 3, LI Leedle I oS 5 S5
S sl sty Slles STl s 3,8 (o plonil oo Jor OT 1y 5 Ol o 0k ol

Class Operation Symbol Precedence
Assignment Operation: Assignment = 11
Arithmetic Operations: Power ** 2
Multiplication * 4
Division / 4
Modulo function MOD 4
Integer division DIV 4
Addition + 5
Subtraction - 5
Comparison Operations: Less than < 6
Greater than > 6
Less than or equal to <= 6
Greater than or equal to >= 6
Equal to = 7
Not equal to <> 7
Logical Operations: Negation NOT 3
And AND or & 8
Exclusive or XOR 9
Or OR 10
Parentheses : Parentheses () 1

25 sk 4w gl 5 AT 0 52 o b Address 5 b Operation .S 5 3l 5 dzs S1)le Expression

ub‘,...';' & oslazul

e &S5 4 olazs] e
WA Ol sws 53 boa Ol gy eslinal o

FB LFC 03} 14w &, bl Olgim oslizul
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1wl ok 03537 5 5 s Ol i Expression i

1B10 // address

Al AND (A2) //logical expression

(A3) < (Ad)
3+3%4/2

// comparison expression
//arithmetic expression

A*B+D/C-3*VALUEL

350 a5 T 4 SV S SIS

w‘A*(-B)QT@M}aJ};M&A*-B Jl:.ad‘;a;)_,&‘b,b‘flbksimib‘}w%%{;

Ml;j‘jv\ilaav\.ﬁlM&l}hﬁ‘j_b‘d;ﬁj}bdhﬁ‘ﬁ‘&‘

NEVLW.Y w)bu (n<=0)+(m>0)li

el Sl

@;Qw@g@;}uwﬁT@s@ﬂp Lns Bly Olhes 4 b g e &S7 ls Expression s

ANY NUM i ks 5 DINT 5 INT

W‘J

g5 Kos epsT 5 INT g5 3 w1 &K SV 555 e (Cw REAL 5 DINT 5 INT 5l

53 4ol 5 REAL &) gty 42 5L REAL

Operation Identifier 1st Address 2nd Address Result
Power ok ANY_NUM ANY_NUM REAL
Multiplication * ANY NUM ANY NUM ANY NUM
TIME ANY INT TIME
Division / ANY NUM ANY NUM ANY_NUM
TIME ANY INT TIME
Integer division DIV ANY_INT ANY_INT ANY_INT
TIME ANY INT TIME
Modulo division MOD ANY INT ANY INT ANY INT
Addition + ANY_NUM ANY_NUM ANY _NUM
TIME TIME TIME
TOD TIME TOD
DT TIME DT
Subtraction - ANY NUM ANY NUM ANY NUM
TIME TIME TIME
TOD TIME TOD
DATE DATE TIME
TOD TOD TIME
DT TIME DT
DT DT TIME
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S Oldes
3 BOOLBYTE,WORD  ,slis (g5, Alsie Ln ibte Slhas 4 by e &5 o ls Expression

Sl 0303 2 ld ANY _BIT &) gas 5 s 53 35150 ) s plail DWORD

Operation Identifier 1st Address 2nd Address Result
Negation NOT ANY BIT - ANY BIT
Conjunction AND ANY BIT ANY BIT ANY BIT
Exclusive disjunction XOR ANY BIT ANY BIT ANY BIT
Disjunction OR ANY BIT ANY BIT ANY BIT
s e Ol |y bl Slles 5 )8 55 sla Jle
IF NOT (COUNTER > 5) THEN . . . ;

A :=NOT (COUNTER! = 4) AND (COUNTER2 = 10) ;
WHILE (A >= 9) OR (SCAN <> "n") DO.... ;
Result := IB10 AND 2#11110000 ;

A B0
L9, 0K 5 s ite 15l s (555 il s i (g daslin Slbas 4 by 0 457 5 1s Expression
INT, DINT, REAL
BOOL, BYTE, WORD, DWORD

CHAR, STRING
DT, TIME, DATE, TOD

Jes Ol 52 SIS (o5 D)y ilate Sllee L 01y (o 15 (61 e Slbee

A<B AND A<C
A<>(B AND C)
NOT (COUNTERI1 =4) AND (COUNTER?2 = 10)

oo doms SIA e e 5 Jle 53 3l olest i Bool a1 ite &K 4 1) dulie doe Ol 5 oo
Ao dalg True 95,4 o 50

A= 3<=4,;
T & ad > i AT SCL 5wl adsl OIS 5 Sldle 5 Slle mi g e bl b
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SCL Olygiwd 4 -1V

e o s Az 4 SCL O g2
polie ol Ol gws @
GAS Shgms e
FB 4FC 0314 @
bl gl 5lS o

SCL 3,lhikul sla 5256 o

Value Assignment y3lio polais! Ol ygiws 1-4-1Y
Expression ;3 45" Lo ldie b OT Jab jldie 3 5dus 031> ol g ldie o pdT L ane oK a0 35
ol olaml JS s il e drg Sl lis cpl dr 340 s e odd Lasie OT sl

Wl 5 ) s

| Varriable | := | Expression | ; |

oobasl 5o Olgie 1) b oS s 5 alisl- (gla xe 55 5 Complex s Elementary (slalss C";‘ (L,:

-‘J‘QM@#\%PSQJJJ&[{JLEJ

Elementary Data £¢5 3 polio _polais

Elementary ¢ g jl 5 INT ,DINT,REAL , DWORD,WORD,BYTE, BOOL , TIME (sls 52 ¢/ 4
JEe ol dads DL | g 58 90 ol dny amio Jlasls oliamst| blie jlUis Ol 5 (o0 Lsd (oo 0 guoms
C Sl 0 €l oaT Cowdy Lol 51y 457 STL Jslae 4ali s b of ya

izl Sl 23 oty o SCL ok JiLals” (seS3 plas 53 15T 5 ol a5 BB STL Jslas 3 &5 (51 &5
55 6ol o3 osde 5 ods S RLO S (gl )3 3 5ie stalive 457 5 shailen .ol sl (sl 5
sk plowil Oy Sllas By SN st 55 5 Col oks a5 LOL e ke 55, BR oy
15T s OQ;P\)RLOjo);jﬁ:1007jb‘~4{%éw‘6kjﬂjf\ ok ¢S Overflow Cuxs g
S om Bl 8 5 Sl 03,5 0 3 BR Sy 53 ) ite () e 4, 0T e 65
ol ey 1 e 5035 S5 HBR Candy e SO 51 S ol Sl
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SCL 4ol STL Jake

FUNCTION_BLOCK FB12 SET
VAR SAVE
SWITCH_1: INT; = L o0l
SWITCH_ 2 : INT; L -17
SETPOINT [ : REAL; T #SWITCH 1
SETPOINT 2 : REAL ; L 1.001000e+002
QUERY _1:BOOL ; T #SETPOINT 1
TIME_1: S5TIME ; # = QUERY_I
TIME_2 : TIME ; L S5T#1H20M10S
DATE 1:DATE; T #TIME_1
TIMEOFDAY _1 : TIME_OF DAY L T#2DIH20M10S30MS
; T #TIME 2
END_VAR L  D#1996-1-10
BEGIN T #DATE 1
SWITCH 1 :=-17; L #SETPOINT 2
SETPOINT 1 :=100.1; T #SETPOINT 1
QUERY_1 = TRUE; L #SWITCH I
TIME_1 := T#IH_20M_10S_30MS T #SWITCH 2
; L #SWITCH 1
TIME 2 := L 3
T#2D_1H_20M_10S_30MS ; * 1
DATE 1 := D#1996-01-10 ; JO 1007
SETPOINT I := SETPOINT 2 ; JU 1008
SWITCH 2 := SWITCH 1 ; 1007: CLR
SWITCH_2 := SWITCH 1 *3; = L 01
END_FUNCTION_BLOCK 1008: T #SWITCH 2

CLR

A L 01

SAVE

BE

UDT gStruct £ 31 yolio _olais

e Cdwy wlie lilu b S0 Struct oSG s 1 Struct &5 ST 0 2

structname_1 := structname 2 ;

1le sls Cows Struct a&dlkigt,&uﬁgmgﬁwo\j@w

structname_1.element] := Value ;
structname_1.elementl :=20.0 ;

structname_1.element! := structname_2.elementl ;
structname_1.arrnamel := structname_2.arrname?2 ;

structname_1.arrname[10] := 100 ;

o o3zl 4l p 53 T 51 pms 0 iy x5 Struct ¢ 5 5IFB <SS Static (ls jite das amios Jli 5

g'_w‘ ol 45‘)|ﬂ.> A.AL:J.: u’.'.lSTL d}\&a . g;.w‘




S7-SCL Jau g5 gow 6> 44l

\F¥
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FUNCTION_BLOCK FB3 SET
VAR SAVE
AUXVAR : REAL ; = L 0.1
MEASVAL : STRUCT //Target structure L #PROCVAL.VOLTAGE
VOLTAGE:REAL ; T #MEASVAL.VOLTAGE
RESISTANCE:REAL ; L #PROCVAL.RESISTANCE
SIMPLEARR : ARRAY [1..2, 1.2] OF INT ; T #MEASVAL.RESISTANCE
END_STRUCT ; L DID [AR2,P#28.0]
PROCVAL : STRUCT //Source structure T DID[AR2,P#12.0]
VOLTAGE : REAL; L DID[AR2,P#32.0]
RESISTANCE : REAL ; T DID [AR2,P#16.0]
SIMPLEARR : ARRAY [1..2,1..2] OF INT ; L #PROCVAL.VOLTAGE
END STRUCT ; T #MEASVAL.VOLTAGE
END_VAR L #PROCVAL.RESISTANCE
BEGIN T #AUXVAR
//Assignment of a complete structure to a complete structure L 4.500000e+000
MEASVAL =PROCVAL; T #MEASVAL.RESISTANCE
//Assignment of a structure component to a structure L 4
//component T #MEASVAL.SIMPLEARR[I, 2]
MEASVAL.VOLTAGE :=PROCVAL.VOLTAGE ; SAVE
//Assignment of a structure component to a variable of the BE

//same type

AUXVAR :=PROCVAL.RESISTANCE ;
//Assignment of a constant to a structure component
MEASVAL.RESISTANCE :=4.5;

//Assignment of a constant to a single array element
MEASVAL.SIMPLEARR[1,2] :=4;
END_FUNCTION_BLOCK

Array g6 3l palin olais!

6 51y T 6K S Olin 2l g5 60 51T Gl wan 5 iy 2 e S 515 o s 41T

arrname_1 = arrname 2 ;

Pl g;ig)@wq\ﬂ

DSl als Lolamsl ldie OT gl 4 Ol ste 55

arrname_1[ 1] :=arrmame 2[j];
=e

arrname_1[1]:

Xpression ;

identifier 1 :=arrmame 1[i];

ads 0L 1y 4T 5l eslizal o o6 STL Jslas b das ammio Jlte
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FUNCTION_BLOCK FB3 SET
VAR SAVE
SETPOINTS :ARRAY [0..127] OF INT; = L 0l
PROCVALS :ARRAY [0..127] OF INT; A
//Declaration of a matrix (=two-dimensional array) L DINO
//with 3 rows and 4 columns T LW 6
CRTLLR : ARRAY [1..3,1..4] OF INT; TAR2
//Declaration of a vector (=one-dimensional array) with 4 +  L#2048
//components T LD 8
CRTLLR I : ARRAY [1..4] OF INT; % E]‘)”#llg#m“oogo
END_VAR L DINO
BEGIN T LW 16
//Assignment of a complete array to an array TAR2
SETPOINTS := PROCVALS; + L#0
//Assignment of a vector to the second row of the CRTLLR T LD 18
/Jarray TAR2 LD 22
CRTLLR[2] := CRTLLR I; UC SFC 20

. P#L 2.0
//Assignment of a component of an array to a component of PHL 26,0
the P#L 12.0
//CTRLLR array LAR2 LD 22

CRTLLR [1,4] == CRTLLR I [4];
END_FUNCTION_BLOCK

L DID [AR2,P#536.0]
T DID [AR2,P#520.0]
L  DID [AR2,P#540.0]
T DID [AR2,P#524.0]
L #CRTLLR_1[4]

T #CRTLLR[1, 4]

A L ol

String £ 31 polae _olais

S String ze &G a1, String ize &S5 Olge A8l ST YOF (55l e STl il e String

Dsle sl ol

stringvariable_1 := stringconstant;
stringvariable 1 := stringvariable 2 ;

Sl ol String &G aly b S5 Ol 55

DISPLAY 1 :="'Error in module 1';

el OLis 1 String 5,58 sy ais Jie
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FUNCTION_BLOCK FB4

VAR

DISPLAY_1 : STRING[50] ;

STRUCTUREI1 : STRUCT

DISPLAY_2 : STRING[100] ;

DISPLAY_3 : STRING[50] ;

END_STRUCT ;

END_VAR

BEGIN

/I Assignment of a constant to a STRING variable
DISPLAY 1 :="Error in module 1';

/I Assignment of a structure component to a STRING variable.
DISPLAY_1 := STRUCTUREI1.DISPLAY 3 ;

// Assignment of a STRING variable to a STRING variable
If DISPLAY_1 <> STRUCTUREIL.DISPLAY 3 THEN
DISPLAY_1 := STRUCTUREI1.DISPLAY 3 ;

END _IF;

END_FUNCTION_BLOCK

Date_And_Time £g 3l polio _olais

s sls Lolzz| DT Cj})’\é)‘@b_t_,}rhéuﬁa\@iTqiﬂﬂjm s P s e o
FUNCTION_BLOCK FB3
VAR
TIME_1: DATE_AND TIME ;
STRUCTUREI : STRUCT
TIME 2 : DATE _AND TIME ;
TIME 3 : DATE_AND TIME ;
END_STRUCT ;
END_VAR
BEGIN
// Assignment of a constant to a DATE_AND_TIME variable
TIME_1:=DATE_AND_TIME#1995-01-01-12:12:12.2;
STRUCTUREL.TIME_3 := DT#1995-02-02-11:11:11 ;
// Assignment of a structure component to a DATE_ AND_TIME variable.
TIME_1 := STRUCTUREL.TIME 2 ;
/I Assignment of a DATE_AND_TIME variable to DATE_AND_TIME variable
If TIME_1 <STRUCTUREL.TIME_3 THEN
TIME_1 := STRUCTUREL.TIME 3 ;
END_IF ;
END_FUNCTION_BLOCK

CPU alibl> Sl piio g8 31 polin Lpolais|
S5 Gl 31 ol jlutie Ol s PLPQ, M, LQ Jal alibl (sla e plas &y o LB & hiles

Glls slgw 3T o
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JS“\:‘Z’.‘ LSLQ ‘JN):Tb‘ o
o o o 3TL @
das 0 0L STL Jslas L1y shae a5 on T Sheslizal 5 Jle
FUNCTION_BLOCK FB6

Q0.0:=10.0 AND (10.1 OR 10.2) ;
END_FUNCTION_BLOCK

e s, T B0 Sl

FUNCTION_BLOCK FB7
VAR_TEMP

LINT;
END_VAR
FOR I:=0TO 7 DO

Q[L,0]:= TRUE;

END FOR;
END_FUNCTION_BLOCK

ST W g8 3 palie olais!

D dlesls Lolamtlly palie Ol gie A S5 bbbl (gla jiie (6l S iy aw Oled a5 50 bl o

FUNCTION_BLOCK FB3
VAR
CRTLLR_1: ARRAY [1..4] OF INT;
STATUSWORDI : WORD ;
STATUSWORD?2 : ARRAY [0..10] OF WORD ;
STATUSWORD3 : INT ;
STATUSWORD4 : WORD ;
ADDRESS : INT ;
END_VAR
VAR_INPUT
ADDRESSWORD : WORD ;
END_VAR
BEGIN
// Assignment of word 1 from DB11 to a variable (simple access)
STATUSWORDI :=DB11.DW1 ;
// The array component in the 1st row and 1st column of the matrix is assigned the //value of the
"NUMBER" variable (structured access):
CRTLLR_1[1] := DB11.NUMBER ;
// Assignment of structure component "NUMBER2"
// of structure "NUMBERI1" to the variable status word3
STATUSWORD3 := DB11.NUMBER1.NUMBER?2 ;
// Assignment of a word with index address from DB11 to a variable (indexed access)
FOR
ADDRESS :=1TO 10 BY 1 DO
STATUSWORD2[ADDRESS] := DB11.DW[ADDRESS] ;
// Here the input parameter ADDRESSWORD as number of the
//DB and the index ADDRESS are used to specify the word address within the DB.
STATUSWORDA4 :=
WORD_TO_BLOCK_DB(ADDRESSWORD).DW[ADDRESS] ;
END_FOR ;
END_FUNCTION_BLOCK
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G Olygrwd V-4V
:xﬁ@m&u;wqéﬁfobpg
CASE 5 IF s 95 Jola (b)) b o Olysews @
REPEAT ; WHILE 5 FOR Jold ail> &olygws
RETURN GOTO EXIT 5 CONTINUE Jols aali s by Sy gims @

el ey 4B 55 Tnsert> Control Structure (g sl adl> 5 b & Ol ) gmws ol S5 0LLE

IF )5.2..».5

33 S LIV s 555 )15 0¥ 5 sla b s 5 SComn S5 Y 5 s 55 5,3, Y bod ST s

IF VY&, THEN

) yghwd |

ELSIF Y&, THEN

Y ogiwd ;

ELSE

¥ yghwd ;

END_IF;

g a5 T 4 Caa 3N TF s loslizal j3 o8 SIS

23 5 1 T plas b b (6130 g 53 B S o 5 Cond o )3 |y s pir Ol @
2SS 1, b Kb a5 K ol Bds sl 4 Ol s | ELSEIF @

AELIF..END_IF Jold Lo &l szeIF ) s2ms & . s ) ELSE 5 ELSEIF jloslizal @
1535t £3,5 Q0.0 uysT 5148 (s 5 1F plad 355 JW 10.0 LIS o7 (5550 53 5 4l 1) Jlio
wlin 0.0 23y 50 bys s Sl 4t LG ELSEIF SELSE 35k odalive <5 shilen. S 55,

el 0 el by 55w UIF | giws STL Jslas s . tilos 10.0:=TRUE 2 5

SCL b STL Jolke

IF 10.0 THEN SET
QWO0:=W#16#FFFF; SAVE
END_IF; = L 201

A T 00

JCN A7d0

L  W#I6#FFFF

T QW 0
A7d0: CLR

A L 20.1

SAVE

BE
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G‘;}‘“’Q";da;bujjo“\'&w:’j)hf)f 10.0 QMJW\JJQ@‘MJ&MLJ:)JJJ&&‘

5 ghan b |Sis oyl 5 sl GLELSE 058 6ol b i sied 5 galss a5 5

SCL 4L g STL Jalke
IF 10.0 THEN SET
QWO:=W#1GH#FFFF; SAVE
ELSE = L 201
QWO:=W#16#0000; A T 00
END _IF; JCN A7d0
L WH#IGHFFFF
T QW 0
JU A7dl
ATdO: L WHI6HO
T QW 0
A7dl: CLR
A L 201
SAVE
BE

a3 o 0L e b1y See (sla b5 plgl o5 Jgder Sl g s IF ) s 53 b3

Type Example

Comparison expression TEMP > 50
COUNTER <= 100
CHARI1 <'S'

Comparison and logical expression

(ALPHA <> 12) AND NOT BETA

Boolean address

11.1

Arithmetic expression

ALPHA = (5 + BETA)

CASE  )giuwd

b5 s bl sl Integer@;;w,:&_@,_45‘53,\}”;.@\&,%};”&1}9),@;&\

03 Sl Jsine 8 (6390 U oL 5 W ELSEIF & 5L JJs 4 039 YL IF ) sws jleslanal wal

@‘ﬂ)Q)MQTQJﬁ‘t{JW%&}:CASE )P})‘é}@\@‘yl’-ﬁ

CASE wjle i e OF

Jollade : Jol Hgws
P93 IR0 P9 Hgiwd |

PIN slade 1 plIN Hetwd]

ELSE
PIM Hlade :pIM ygiwsd;
END_CASE ;

—> Value List




S7-SCL Jau g5 gow 6> 44l B

05,5 4uslis Value List ,slis b1, (Expression) &ole b jize &5 Sl &y g0 opl 4 CASE 5 Skas
Ny s 3 85 iy Cond 53 15T 8 5 S 1 1 51kin OT (sl 5 gons OT 035 1y &g 3 5
Al !>l 1,ELSE
1555 a5 GT & Cuws N CASE s j3 o8 SIS
A Integer ¢ 5l (el 555 oo 422 5 CASE Wl jlum oS Sl ams b Lae @
.@jﬁﬁj))usjbd&)l@,adkﬁobs‘SaValueList 3> e
339 plp polie 51 eSKoma b 35 okte 5 C8I0 552 g ELSE 81 s WIJIELSE loslinal @
334 o 2ol CASE |
le L phoe I o8 S LIS L a8 b Sl K 55 1 lae ki 015 (s Value List s e
34,79 : QO0.0:=true
e Ll T gl 53 39l B b palie 31 oS o by e STl oyl )
dile L ghas ateiie . b aS Sy o o5 55 1y olie 5l 2w, Ol5 e Value List 55 @
3.9 : QO0.0:=true
T sk ssmws 55 21 (963 3ol G b Jbe 53) gy onl polie b ize 1l ol 5o
5 gha | |

RELPY-4 )lf<: S Lads 5wl Integer & )l sl 4en Value List js ,slae @

o IS 0T (6l o lgm 5 3 shes ol HLid Sldie (63555 <5 JUT &,87 252 JUKS” 50 ) Jbe
Sl led i 51. Low Low sLow sHigh s High High : jl u5,le spd> cpl 358
e Slow [y PIW252 015 od o5 358 4 5 Nshes Jwd DB 55 YU Liw glgms oy G35 olia
Js45 Integer & Jsis cl:a(;_‘l@j; T 5,0 51 S Integer 5 Col Word i 311,05 5,5

.g;éjf.\;;d}s)l)éQ@;)yaA;iT);‘_}i.\;ct}:.v.ihco’r_i)Pressure e (S 9035

Pressure:= Word_to_Int( PIW252 );
CASE pressure OF
27000: dbl.dbx0.0:=1 ;db1.dbx0.1:=0;db1.dbx0.2:=0;db1.dbx0.3:=0;//HH Limit
20000: db1.dbx0.0:=0 ;db1.dbx0.1:=1;db1.dbx0.2:=0;db1.dbx0.3:=0;//H Limit
7000 : dbl.dbx0.0:=0 ;db1.dbx0.1:=0;db1.dbx0.2:=1;db1.dbx0.3:=0;//L Limit
0: dbl.dbx0.0:=0 ;dbl.dbx0.1:=0;db1.dbx0.2:=0;db1.dbx0.3:=1;//LL Limit;
ELSE:

db1.dbb0:= b#16#00;
END_CASE;



\0) ST-SCL Jau 3 aus 5 sl 2

FOR )giwd

e lngy o K gl edd et o b Sl s b s 5SS 6l s FOR il

FOR dil> asli:= 409 slaie TO lg slaie BY 4il> sl &b DO

Olygiwsd ;
END_FOR;
FOR i=1 TO 100 BY1 DO T Jke
IF3
END _FOR;

Sie 5 338 o il 4 adlo e 355 o |l g goddi=] Il & ol 6,0 b 3 Shes o o
S 26 oM 4T 655 o SUST BT IS 338 on Ll grslidone 5 bl (o I (SO
Sis O 45558 o 101 1T Hldis 53385 o p Il @ il g2 O |l 51 ey s 2 100
:g...»\(j‘YL@;TA{Ag}JSG?\Q.«QL_@uudbwlffjﬁd_l«;
LiL edkd Cay kS sl sL3L DINT L INT 55Ul o dil o li @
ASUDINT 5o LINT sue 0 8 550 do b 5 on ol SMis ooy S @
g lsa pslie b sls Sl sde UL 1 4l sla a5 ol Sldie 5 adsl Jlie o
e ca
e ols il sla dy gl ¢Kosae B35 8 b et BY (gl s dils glady e
Sgben |l Al (55 i ldie b adl> 5 55 1, ¢S sde sBY adS O gz AL
ok el S sl oSl iy sads Al aly T ol (535050 5308 BY 558 e
ke o 0 SO BY 2 b il aels ¥ il el
FOR i=1 TO 100 BY 2 DO
BE ot
END_FOR;
ail- S 5k o AT bl Sl BT Y L s kaien 5053 03 b si=] ol L dle pl s
ls 4wl ail gl 55 ol e 1S 0ds =101 OT 1w |5 Sl 1299 5 5200 |
Sie Slownl 53 Sl g 38 sloul ialS il Olg e BY 4 ite jldie olasil e

ke sl K55 ol e Sl el 4
FOR i=100 TO 1 BY -2 DO

PTogs
END_FOR;
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.:ﬁ)&db&|sjso‘j@|)CASE }IF MLAJJSSQ‘)}ZMJM}‘Q‘)FJCLJ
il Al o Gl SOT i &S e 5 Jbe 53 5 S sbul 5555 4l L b 95 Ol s
i dalg Ll L Yo See ¥ s ol b s sd el ST L Yer sl
FOR i=1 TO 100 DO
Vo
FOR j:= 1 to 200 DO
AT LN

END _FOR;
END FOR;

Ll CPU Sl JSom &S5 53 FOR a8 oy 358 a5 Ol ol £3Y ST oo 5
el Sl S a3l 4 i 5555 sl Al Sl eslizal b 0T 03 655 ol ol 5 p5e
b 3 sie otalive a5 hiles dade 0L OT STL Uslas L of o |, FOR dil> 5 Jle i
o oSl S 5 Sl 0 S TU B sl ek ol e 4 ST Gl

b sl g 5

\OY

SCLasb STL Jakke

ORGANIZATION_BLOCK OBI SET

VAR_TEMP = L 241
chk,:INT; L 1
END_VAR T #l
FOR i:=1 TO 30000 do A7dO: L #I
chk:=chk+1; L 30000

END_FOR; <
JCN A7dl1
END_ORGANIZATION_BLOCK L #chk

L 1

+1

JO 1007

JU 1008
1007: CLR

= L 241
1008: T  #chk

L #l

L 1

+1

JO 1009

JU 100a
1009: CLR

= L 241
100a: T #I

JU A7do
A7d1: CLR

A L 241

SAVE

BE
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A g5 ) 25 dis Sl INDEX &y sm 85 53T ¢l FOR abrydmﬂs,wdg

Tl OLAS
(o A S p bl ke ,u)uu;)t@éﬁfa;w@ﬁ41255/\(,145,;:QWW};:J&:
400 £33 S8 w0l )3T 5252 Jsl S8 b el Sl ok fuaze Al L5 K 4 e O g
o O ble G il sy Vsl STy 03 S S i 4 i |y bl o PLC asl .ol
om Ml (gl 5 Q0.0 s 5 sl JUS 55 jislie o OOl (gl s e Ol g LS gy 1y ke

bbjfu’_n U.JJ}JQOI SIS ‘92 JLKILJL;J
ORGANIZATION_BLOCK OB1

VAR_TEMP
LINT;
END_VAR

FOR i:=0 TO 14 BY 2 DO
IF PIW[252+1]<> PIW[400+]] THEN
Q[0,1/2]:=TRUE;
ELSE
Q[0,1/2]:=FALSE;
END_IF;
END FOR;

END_ORGANIZATION_BLOCK
DI &8 &S 5l Jlrb (glo e g oluas alons 1 Jlho

A {‘?”‘};‘T“Q“‘J“‘:‘G;)’“\Q Sldss i asly wsT b (655,5V9 Jlows 33,5 O, K o
1 6350918 JS uml L8006l 358 0,555 MWO 3 5 alld ke ol diuw (lgnsd g 5liba alase)

b oK 5l ¥ oo cpl (Jlgte e b oS oS o 3o 0 15T 5 ol g5 (o WoOrd &5 pe
MLJJJ_‘)JC ﬁ'ﬁ@w‘o..\.&&m&b@fyé‘dﬂthb&w‘:‘Mﬁ)w@MakLﬁijs
S oks ey (o g SR L ol 8 SIS s LBl 038 per 1S ke s eiledl sl

.r.:a;u_ndlj.ﬁlMWO 4 Word 4 basblyeddo, 23S iz ysInteger Hldis &) guas

ORGANIZATION_BLOCK OB1
VAR_TEMP

a,b,c,s,i:INT;

END_VAR

a:=word_to_int(iw0);

s:=0;

FORi:=1TO 16 DO

b:=a/2;

c:=a-b*2;

s:=s+c;

a:=b;

END_FOR;

MwO:=int_to_word(s);
END_ORGANIZATION_BLOCK
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353358 ' KEY’ &jle JU tiea String i 510T jolie oS 0T 5 s 5 4k 0 Jbio

S e MO0 0T Bl & s

FUNCTION_BLOCK FBI1
VAR

I INT;

IDWORD: ARRAY [1..50] OF STRING;
END VAR

BEGIN
FORI1:=1TOS50BY 2 DO

IF IDWORD [I] ="'KEY' THEN
MO.0:=true;

EXIT;

END _IF;

END FOR;
END_FUNCTION_BLOCK

WHILE ;giwd
aalsl il ol 135 b oa oS Slejl oS Cnl 658 4 0T 5 Slee 5 ol 5 Sy gomr  s2nd ol S p

..Ln)@(aw‘ﬂ\{4@1}3}#)‘}#Ja,ﬁ:&}j}ﬁ@‘ﬂ‘&‘)}w}\{‘)ﬁu:}:)b

WHILE L,s DO

BT ol
END WHILE ;
tJbe
1=1;
WHILE I1<=50 OR 10.0=TRUE DO
1:=1+2;
END_WHILE ;

Z:ﬁ@jl@}l&_@(p’&«f@&
Sl IS &G s il ol &S T 155 8 eslizul eds J 2S5 Oy gas ol WHILE > @
CPU ey JS oo ST o 5 il (GY5b el 5155 b2 o7 Glej St 815 5l

33, 8n 38520 CPU. sl 15 GV 5b 03 51,210.0 g ur S 505 Jlen 3 o dal gt (3 20
WHILE 10.0=TRUE DO
I=1+2;
END_WHILE ;

53 dil> 55 5dun gy 0T 059 FALSE U TRUE jn 5 gdus &S ibote Sjgums b s anes @

ASLTRUE b3 ams oS Al o aalsl 3y 50
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REPEAT jygiwd
315 aslsl adl S )ljéﬁ.bj,i:etfd’b:jbS@\M}QlyoT:ﬂm&}ﬁjQ)MJﬁu:d|¢w}

M)‘Socu‘bﬁb.’ul)‘}jbf}é}}}ﬁ@‘ﬁ‘&‘))&ﬂ}%)ﬁ»}j

REPEAT

IFe s

UNTIL b %)

END REPEAT;

tJbe

1=1;
REPEAT
I1=1+2;
UNTILI>50 AND 10.0=FALSE
END_REPEAT ;

L ols oo 1y i )0 slate M ok Sl o Sre 0T by g uSs Jos WHILE s ands Jls
3555 oslizal oks J 28 il BT 55 bl 55 Sl IS adge 4 Ol 55 S sl 4l g g3 a
ObL Oy Sl K FOR (oM, REPEAT 3 WHILE  (sla dil> . uS™ (550 |, CPU Ll 200

sl

CONTINUE ygiwd
D ghun ALi 55 OJ_L@:JA\;.;U))\S{ 4l o FOR , WHILE , REPEAT (ls ad> |1s 53 ) szws
);.::J,fﬁ;_gjlé\v\:.gl4;.).\A.U(al;u'HJCONTINUE)'\.,\x.Q\)}:M: MUJ.:"S)};«*A%}AOT)ﬁ)K
@C}}il)‘_g.\;g&;jm\sﬂ}amtﬁ-lEND_IF BSCASY-ES (1X0] G:;yoﬁdbéa)y):ﬂjdlb

LS

FOR I:= 1 TO 32000 DO
IF 10.0=TRUE THEN
CONTINUE;
END _IF;
QW2:=INT_TO_WORD(I);
END_FOR;
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EXIT )giawd
Sshee dy olgS 4 539, K Ll FOR, WHILE , REPEAT (sl il 515 )3 55 5 s !
S s Gl s AL (e 4l ol 1000 mdse 08 s Sose 53 5 dle Dol

i dal = | > END_FOR

FOR I:= | TO 32000 DO
IF 10.0=TRUE THEN
EXIT;
END _IF;
QW2:=INT_TO_WORD(I);
END _FOR;

GOTO Hgawd
Label L.Stsj]a,uq{lgd"’jluujﬁ:}.::ﬁﬁ;a}:))jﬁxlj@ubﬂélq-,a).s)}:.w;&i\
129, 5 GOTO (g5l ol p3¥ Label .S 5 0ds jabets

GOTO Label

Dasharg O
5 plowl dasle (la o b J3le Gla o 4 Ll o 2y
AL edd (s S gl > (el Label oG o
A3l S Olen 3 b Label ey 3l plonil 5y S5 S Olgzad S &K 51 @
L Olsin Jy dls alia Label U kv Lo O giad il 5,85 et sl SO j5 Label o
33ad b Label 4 als dbis a IGOTO | giws S
Al o Sae gy sl 13 51 By Js s iy Ol e ol 4 iy @

Jbe
LABEL
LABI, LAB2, LAB3 ;
END_LABEL
BEGIN
IF A>B THEN
GOTO LABI ;
ELSIF A > C THEN
GOTO LAB2 ;
END_IF ;
"...
LABI: INDEX := 1
GOTO LAB3 ;
LAB2: INDEX :=2;
i"...
LAB3: I/
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RETURN ygiw
53*{“{3“\3845MOTJ’&)‘?éfﬁ’\{45’}3*:“J.‘“iﬁ’);)&e“uxé\%ﬁﬁ)wﬁa‘
Ly 55 0T 03, 584 b 5 315 552 s RETURN s &S plas slgsl 53 3 i s 33,5 2 Jile
EsL OB sRETURN s 5,08 . 5yl 5prs 55 0T plasl 51 5 eSS 51 2t oSl aat

3305 285 0T (gl pladl 51 3 4y &S5 sl 51 Ol Jln O gims - 3 50 Jole (s 4y 22851

FC g FB U8} lowe Olygws F-4-1Y

Lile A28l oksslm  SCL 51 e S5 81 (o 5510 SCL wabi 53 0155 (o 1, WFC 5 WFB pls
o Wl 035 1o S 0l 3SCL s Olgn |5 8 SFB. 5 s SFC plas 5hatan . STL L FBD L LAD
il o Cap S o oG 2 A3l T o b (il ol bl 5

FC LFB B cpl o .ol 35 3 050 035 1o (6l ol 5 o 5 o5l Insert> Block Call (g 520 i o3lizal
Strs sl SN 3 6T 055 o Ol b 5,87 lalS 1, LT Partial - &y gz il o 425 SCL Lo 5

st OLEi ) g5e S5 32,k SISFBO 035 Ides o so 5 K .5 48 e Insert>Block call (s yo ow 55

das
Insert Block Call

Entry point: Wi
| Library j | Component view ﬂ
M ame: Storage path:
|Standard Library v C:\Program FileshSiemens'Step7\S 7ib:
+ Mizcellaneous Blocks & &% SFBB
+ Organization Blocks I3 SFBI
+ FID Control Blocks &3 SFR1Z
+ 55-57 Conveiting Bloc &3 5FE13
- System Function Blocl &3 SFE14
_@sE o sor
< *

Library ‘stqqé}éomjéﬁl{oub%‘ _;{)lf "5}}:’,)>4§FB LLFC QJ)‘M&‘JJCM‘GP"JJ

V"'&b azils |y Project b=l
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SFB 9FB (o) lowe

FB ol il Gl SCL 3 Lipd 635 o &S 15 Lol jar ol 0 5Y SFB 5 FB oilibe 57 glilen
55 51 o> DB @t(FBl.DBlﬁz)M};t, S s b a5 0ol 13 L e b )
ol pYDB 5 FB ol iy 5l ey b dalg sl SCL b lLalS” o8 s sl axsls
Cets polasl Tl s ,lmu@,,,@r_ﬁ,&{ptﬁym,m e el
sl FB lusl o5 dle 5335 &b ys 55 0T @ by s DB SIFB 03] Ides Sl e Olsies |y b 5 5
1l SIS 0T 53 5 SIS 5 0k 03 1o 505 S 1 e 0k

FUNCTION_BLOCK FB17
VAR_INPUT

FINALVAL: INT; //Input parameter
END_VAR

VAR_IN_OUT

IQ1 : REAL; //In_out parameter
END_VAR

VAR _OUTPUT

CONTROL: BOOL;//Output parameter
END_VAR

VAR

INDEX: INT;

END_VAR

CONTROL :=FALSE;

FOR INDEX :=1 TO FINALVAL DO
1Q1 =IQ1*2;

IF IQ1 > 10000 THEN

CONTROL :=TRUE;

END_IF;

END_FOR;
END_FUNCTION_BLOCK

TEST 1 dg.:kwﬂ CL shls S DBI10 L a\ﬂ Iy &l TEST ég.:l..m.w (.L shls 6‘) FB17 aslsl s
.ﬁ‘aéﬁ)&\)@-)ﬁgéﬁ@jﬁ‘eéj\ww‘

ORGANIZATION_BLOCK 0OB1

VAR_TEMP

variable1:REAL;

END VAR

FB17.DB10 (FINALVAL:=10, IQ1:=VARIABLEI);
END_ORGANIZATION_BLOCK

:V,_,_i,. DB I s 53k UFB 51 1) 0T ol s FB 5 5 Sl eslized 1
RESULT:= DB10.CONTROL; L FB17.DB12 (INP_1:=DB10.CONTROL);

TEST.TEST_1 ils s plawl eSiliows &) 5 1, DB LFB O3 1o it s o 5
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FUNCTION FC1 : REAL FUNCTION FC1 : VOID
VAR _INPUT VAR_INPUT
X1: REAL; X1: REAL;
X2: REAL; X2: REAL;
Y1: REAL; Y1: REAL;
Y2: REAL; Y2: REAL;
END VAR END_VAR
BEGIN VAR _OUTPUT
FC1:= SQRT( (X2-X1)**2 + (Y2-Y1)**2); D: REAL;
END_FUNCTION BEGIN

D:= SQRT( (X2-X1)**2 + (Y2-Y1)**2 );
END_FUNCTION

ORGANIZATION_BLOCK OB1

VAR _TEMP

DISTANCE: REAL;

END VAR

DISTANCE:=FC1(X1:=2.1 ,X2:=3.8 , Y1:=20.0,
Y2:=-9.2);

END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB1

VAR_TEMP

DISTANCE: REAL;

END_ VAR

FCI(X1:=2.1 ,X2:=3.8,, Y1:=20.0,, Y2:=-9.2 , D:=
DISTANCE);

END_ORGANIZATION_BLOCK

CK;A)JFB Sl ea sFC (sl oa bl 55 0l S ENO SEN 6@,&\,@\5;@1&;&‘&3

313 Cod ol Ll 5 4 [, FB L FC 03 1dw Olsie EN 51 eslizal b . 35, 550 Sl ge 03 1do

S 55 HLFCT 055 1o 5 Jea s 03l ol (gl b sl cpl & Sl oa 3 CondlS

ads 0L 10.0 (635,95 4 EN o};b)j:wﬂb.)il‘é

FCI(EN:=10.0, X1:=2.1 ,X2:=3.8, Y1:=20.0, Y2:=-9.2 , D:= DISTANCE);
SGENO )L FB L FC Conys gl ol Soygo 03 555 ds oo 56 OK &b Conds SIENO sl

15l 3,5 ezl HiSS6 gl 2l Comn J 287 (6l s 2 ol 51 JBle ES 53 Ol stae ki il

IF ENO THEN
// Everything OK
ELSE

// Error occurred, so error handling required

END_IF;
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Parameter Data Type T
C_NO C+INT S o yld
CD BOOL okias il 8l (6395
CcU BOOL okias 2alS 633,

S BOOL A wadyl Jlas 03,5 S (gl (63559

PV WORD 16f<value Cw,a 5L999 G0 oy il e &S BCD oy 4l 5ldie

R BOOL A 055 ey 1 52505
BOOL S 05554 05 Jlab ekias L g &

Ccv WORD Bn oy g IS (g aliamd Ikie sdias OLES g >

Ao 53 6T 3550 5545 Slus 5 4 4 55 Ly FBD 5 LAD (gla 5157 (la eyl b s ol ol wlis ot
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FUNCTION_BLOCK FB1

VAR

CurrVal, binVal: WORD;
actFlag: BOOL;

END VAR
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CurrVal :=S_CD (C_NO:=C10, CD:=TRUE, S:=TRUE, PV:=100,R:=FALSE, CV:=binVal,Q:=actFlag);
CurrVal :=S_CU (C_NO:=Cl11, CU:=M0.0, S:=MO0.1, PV:=16#110,R:=M0.2, CV:=binVal,Q:=actFlag);
CurrVal :=S_CUD(C_NO:= C12, CD:=10.0, CU:=I0.1, S:=10.2&I0.3, PV:=120, R:=FALSE,
CV:=binVal,Q:=actFlag);

END_FUNCTION_BLOCK

e 53 S Sy g SIS (gl dbsd i 355 o (6 Wlge 103 bw g 5 5 Ks Jlesl 518
oslizul b 2SS RESULT (s 5 55 4 uoms 3o 4 0T L5 L« old 4w, BIN_VALUE

!

FUNCTION_BLOCK FB1

VAR_INPUT
MYCOUNTER : COUNTER ;
END_VAR

VAR_OUTPUT

RESULT : INT ;

END_VAR

VAR

BCD_VALUE : WORD ; // Count value BCD coded
BIN_VALUE : WORD ; // Count value binary
INITIALVALUE: WORD ;

END_VAR

BEGIN

Q0.0:=1;

INITIALVALUE := 16#0089 ;

BCD_VALUE :=S CD (C _NO :=MYCOUNTER,
CD :=10.0,

S:=10.2,

PV :=INITIALVALUE,

R:=103,

CV :=BIN_VALUE,

Q:=Q0.7);

RESULT := WORD_TO _INT (BIN_VALUE) ;
QW4 :=BCD_VALUE;

END_FUNCTION_BLOCK
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Timer Function Explanation

S_PULSE pulse timer

S PEXT extended pulse timer

S ODT on-delay timer

S ODTS retentive on-delay timer
S_OFFDT off-delay timer

..a_,.i.o.sbupl,a:s-‘ﬁ.&;ali)luLE.»L@JTq.g}a.,\..i:;SL@}Tdhﬂljliwlgé}éémléosjiwj\m
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Parameter TYPE T
TNO T+ int besled
S BOOL ool oS Jlab (035,55
v SSTIME osl5 Ol
R BOOL B oS S5 82555
Q BOOL 0555 L 03 b il (s &
BI WORD | A Sy obladl Olaj e ioled s 5

M:ddLhSCL 4.4\;}:)3‘)Fﬂ‘dfﬂb&f@d})‘woﬁﬁ)db

FUNCTION_BLOCK FB2

VAR

CurrTime : S5time;
BiVal : word;
ActFlag : bool;
END VAR

CurrTime :=S_ODT (T_NO:=T10, S:=TRUE, TV:=T#ls, R:=FALSE, Bl:=biVal,Q:=actFlag);

CurrTime :=S_ODTS (T_NO:=T11, S:=M0.0, TV:=T#ls, R:=M0.1, Bl:=biVal,Q:=actFlag);

CurrTime :=S_OFFDT(T NO:=T12, S:=I0.1 & actFlag, TV:= T#ls, R:==FALSE, Bl:=biVal,Q:=actFlag);
CurrTime :=S_PEXT (T_NO:=T13, S:=TRUE, TV:=T#1s, R:=10.0, Bl:=biVal,Q:=actFlag);

CurrTime :=S_PULSE(T_NO:=T14, S:=TRUE, TV:= T#ls, R:=FALSE, Bl:=biVal,Q:=actFlag);

END_FUNCTION_BLOCK
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FUNCTION_BLOCK TIMER

VAR_INPUT

mytime : TIMER ;

END_ VAR

VAR_OUTPUT

result : SSTIME ;

END_ VAR

VAR

set sreset : BOOL ;

bedvalue : SSTIME ;//Time base and time remaining in BCD
binvalue : WORD ; //Time value in binary

initialvalue : SSTIME ;

END_ VAR

Q0.0 :=1;

set :=10.0 ;

reset ;= 10.1;

initialvalue := T#25S ;

bedvalue ;=S _PEXT (T_NO := mytime , S :=set ,TV := initialvalue ,R :=reset ,BI := binvalue ,
Q:=Q0.7);

result := bedvalue

QW4 :=binvalue ;

END_FUNCTION_BLOCK

1l o @l (ks (glgle L For ail> ¢S5 s b P 5 dle 5o

FUNCTION_BLOCK FB3

VAR_INPUT

MY_TIMER: ARRAY [1..4] of STRUCT
T_NO: INT;

TV : WORD;

END_STRUCT;

END_VAR

FOR I:= 1 TO 4 DO
S_ODT(T_NO:=MY_TIMER[I].T_NO, S:=true,
TV:=MY_TIMER[I].TV);

END_FOR;

END_FUNCTION_BLOCK
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DATA_BLOCK Messagetexts

STRUCT

Index : int;

textbuffer : array [0..19] of string[34];

HW : array [1..5] of string[16]; //5 different devices
statuses : array [1..5] of string[12]; // 5 different statuses
END _STRUCT

BEGIN

Index :=0;

HWT[1] :="'Motor ";

HW[2] :="Valve;

HW/[3] :="Press ';

HWTI4] := 'Weldingstation ';

HWI[5] :='Burner ';

Statuses[1] :=' problem';

Statuses[2] :="' started';

Statuses[3] :="' temperature';

Statuses[4] := ' repaired';

Statuses[5] := ' maintained';
END_DATA_BLOCK

Bl ) IS plig slowl s SIS S5 gl 5 SS6

FUNCTION Textgenerator : bool
VAR _INPUT

unit : int; //Index of the device text
no : int; // ID no. of the device
status : int;

value : int;

END VAR

VAR _TEMP

text : string[34];
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i:int;
END_VAR
//initialization of the temporary variables

text =",
Textgenerator := true;

Case unit of

1..5 : case status of

1..5 : text := concat( inl := Messagetexts.HW/[unit],
in2 :=right(1:=2,in:=I_STRNG(no)));

text := concat( inl := text,

in2 := Messagetexts.statuses[status]);

if value <> 0 then

text := concat( inl := text,

in2 ;=1 _STRNG(value));

end_if;

else Textgenerator := false;
end_case;

else Textgenerator := false;
end_case;

i := Messagetexts.index;
Messagetexts.textbuffer[i] := text;
Messagetexts.index := (i+1) mod 20;
END_FUNCTION

.\.&b))m Js "Motor 12 started" (’l"-“- f\ Jis Ol gias 5 gde 03 o ;.M\.I.a ol b ‘_A..B u&ﬁb OB1 |
o)led N0 (6359 4 s LS il |, Motor G s | Y sde 2SS error (63555 4 CamndlS
ks 511, Statrted b pusdy S 15 Y 54 Status d;,),@oTJtﬂ}ﬁNw WY oode Jm s
4 Word a5 T 5y cplpls Dgine ol MW2 5 TW2 5 MWO I (358 5o 4w 3,13, S

Wl 43 8 il Integer

Organization_block OB1
Var_temp

Opsy_ifx : array [0..20] of byte;
error: BOOL;

End_var;

if %M10.0 <> %M10.1 then

error := Textgenerator (unit := word_to_int(MWO0),
no :=word_to_int(IW2),

status := word_to_int(MW2),

value := 0);

%M10.1:=M10.0;

end_if;

end_organization_block
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VAR

D1:BYTE;

D2 :WORD;
END_VAR

BEGIN

IF (D1 <> D2) THEN
// statement

END _IF

Lo g S8 55 sk o sl wuﬁﬁ‘ubw‘}@’w% Eran b 3de 35 1 an
el odaT 5 Jgder 53 A wwémuw.;ﬁf@(,wsa

Function Name

Function Name

BOOL TO BYTE

CHAR_TO_STRING

BOOL TO DWORD

DINT TO REAL

BOOL TO WORD

INT_TO_DINT

BYTE TO DWORD

INT_TO REAL

BYTE TO WORD

WORD_TO_DWORD
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Function Name Function Name
BYTE TO BOOL DWORD TO WORD
BYTE TO CHAR INT TO CHAR
CHAR TO BYTE INT TO WORD
CHAR_TO_INT REAL _TO DINT
DATE TO DINT REAL TO DWORD
REAL _TO_INT

DINT TO DATE
DINT TO DWORD

STRING_TO_CHAR

DA _IE) IR TIME_TO DINT

DINT TO TIME TOD TO DINT

DINT TO TOD WORD TO BOOL
DWORD TO BOOL WORD TO BYTE
DWORD TO BYTE WORD_TO INT
DWORD _TO DINT WORD TO BLOCK DB
DWORD TO REAL BLOCK DB_TO WORD

5 INT_ TOWORD Lds slgiSb i eslimel 4 55 CPU  abbls glgm,sT I eslizal o
=S o3 MWO 3 1y ¥ s s e sl e 55 Jls Ol 23,03 355 WORD_TO_INT
Doy el 5 IS8 4 SCL s

MWO:=INT_TO WORD(23);
Wl 25 ) g i b pa S 53 BLalS 1 ey 15 G b ) s STL Jslee S

L WHI6H#17
T QW 0

el gy g it (sl e 53 1 gESSB 13 25187 Wl gns o jioe o 5
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ABS RESULT := ABS (-5) ; /5
SQR RESULT := SQR (23); 1/529
SQRT RESULT := SQRT (81.0); 19
EXP RESULT := EXP (4.1); //60.340 ...
EXPD RESULT := EXPD (3); //1_000
LN RESULT := LN (2.718 281) ; N
LOG RESULT := LOG (245); //2.389 166 ...
ACOS RESULT := ACOS (0.5); //1.047 197 (=P1/3)
ASIN
ATAN
oS
Y 2ESIBJL¥}:SSQIZN (P1/6) /0.5
TAN

SCL 38 s = 9 Sl (S (piC

DWORD,WORD,BYTEC: ) goas il e 5 5,500 |y ltie 45T IN' (6355 Lyl (63559 33 LguiSSb ol
@Wl)yﬁgwﬂujugcwg.magswm OT ¢35 535,55 450 ,BOOL
sl odeT 5 dder 53 e Lol es b 256l Cod ST

i 3 Klos Jt 4o
ROL . RESULT :=ROL

S oTA (IN:=BYTE#2#1101_0011, N:=5); /240111 1010
//(= 122 decimal)

ROR . RESULT = ROR
b A (IN:=BYTE#2#1101 0011, N:=2); /241111 0100
//(= 244 decimal)
SHL s RESULT = SHL
T (IN:=BYTE#2#1101_0011, N:=3); /12410011000
//(= 152 decimal)
SHR RESULT = SHR

(IN:=BYTE#2#1101_0011, N:=2); //2#0011_0100
//(= 52 decimal)
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FUNCTION FC1: VOID

VAR_TEMP
k,i:INT;
sum,avg:REAL;
END_VAR

VAR _INPUT
n:INT;
END VAR

BEGIN

sum:=0;

k:=4*(n-1);

FOR i:=0TO k BY 4 DO

sum:= sumtDWORD_ TO REAL(MDIi]);

END FOR;
avg:=(sum/n);

MD100:=REAL TO DWORD(avg);
END_FUNCTION

ORGANIZATION_BLOCK OB1

VAR _TEMP

END_VAR

FCl1(n :=10);

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB1
VAR_TEMP
mx,i: INT;
END VAR
mx:=0;
FORi:=0TO 16 BY 2 DO
IF WORD_TO_INT(piw[i+252]) >mx THEN
mx:=WORD_TO_INT(piw[i+252]);
END _IF;

END_FOR;
dbl.dbw0:=INT _TO_ WORD(mx);

CASE mx OF
10000..11000: Q0.0:=true;
11010..12000 :Q0.1:=true;
ELSE:
Q0.0:=false;
QO0.1:=false;

END CASE;

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB100
mwO0:=INT_TO_WORD(400);
mw2:=INT TO_WORD(0);
END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK 0OB35
VAR _TEMP

a,b:INT;
END VAR
a:=WORD_TO_INT(mwO0);
b:=WORD_TO_INT(mw2);
CASE b OF

0..3600: a:=a+1;

3601..7200: a:=a;

7201..9000 : a:=a-2;
ELSE

stp();
END_CASE;
mwO0:=INT_TO_WORD(a);
mw2:=INT_TO_WORD(b);
END_ORGANIZATION_BLOCK
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FUNCTION_BLOCK FB1 // Integral calculation /
VAR_INPUT

IN : REAL;
RESET : BOOL;
ENABLE : BOOL,;
END VAR
VAR_OUTPUT
OUT : REAL;
RESET ACTIV : BOOL;
END_VAR
VAR
OUT LOW : REAL;
LAST_IN: REAL;
LAST OUT : REAL;
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LAST TIME : REAL;
ACTUAL_TIME : REAL;
X :REAL;
n:INT;

END_VAR

/I Reset of values
RESET ACTIV := RESET;
IF RESET = TRUE THEN
OUT :=0.0;
OUT _LOW :=0.0;
LAST OUT :=0.0;
LAST TIME := ACTUAL TIME;
ACTUAL _TIME := TIME_TO DINT(TIME_TCK())/ 1000.0;
X :=0.0;
n:=0;
ELSIF ENABLE = FALSE THEN
n:=0;
ELSE
/IFirst Integral Cyclus
IF n=0 THEN
ACTUAL _TIME :=TIME_TO_DINT(TIME_TCK()) / 1000.0;
LAST TIME := ACTUAL TIME;
LAST_IN :=IN;
n:=1;
ELSE

Il Input
ACTUAL_TIME = TIME_TO_DINT(TIME_TCK()) / 1000.0;

/I Overflow Correction
IF ACTUAL TIME <LAST_TIME THEN
X := (ACTUAL_TIME - LAST TIME + 2147483.647) * (IN + LAST IN)/2;
ELSE
X = (ACTUAL_TIME - LAST TIME) * (IN + LAST IN)/2;
END _IF;
LAST TIME := ACTUAL TIME;
LAST IN :=IN;

/I Integral Calculation
LAST_OUT :=OUT;
OUT :=LAST OUT + X;
OUT_LOW = (OUT - LAST_OUT) - X + OUT_LOW;,
IF OUT_LOW <> 0 THEN
IF ABS(OUT/OUT_LOW) < 10000000 THEN
LAST OUT :=O0UT;
OUT :=O0UT - OUT_LOW;,
OUT_LOW := (OUT - LAST_OUT) + OUT_LOW;
END_IF;
END_IF;
END_IF;

END IF;
END_FUNCTION_BLOCK
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ORGANIZATION_BLOCK 0b35

VAR_TEMP
t:int;
y:real;

END VAR

LABEL
result;
END_LABEL

IF i0.0 THEN
GOTO result;
ELSE
y:=y+(LN(t)+SQRT(t**3 + t+2));
t=t+1;
END _IF;
result: ;

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB80

VAR_TEMP
OB80 EV_CLASS:BYTE; //16#35, Event class 3, Entering event state, Internal fault event
OB80_FLT ID:BYTE; //16#XX, Fault identifcation code
OB80 PRIORITY : BYTE ; //26 (Priority of 1 is lowest)
OB80_OB NUMBR : BYTE ; //80 (Organization block 80, OB80)
OB80 RESERVED 1:BYTE; //Reserved for system
OB80 RESERVED 2:BYTE; //Reserved for system
OB80_ERROR _INFO : WORD ; //Error information on event
OB80_ERR EV_CLASS:BYTE; //Class of event causing error
OB80 ERR EV NUM :BYTE; //Number of event causing error
OB80_OB_PRIORITY : BYTE ; //Priority of OB causing error
OB80_OB NUM : BYTE ; //Number of OB causing error
OB80_DATE TIME : DATE AND TIME ; //Date and time OBS8O0 started
END_VAR

IF OB80 _FLT ID=b#16#01 THEN
m0.0:=true ;

ELSE
m0.0:=false;
END _IF;

END_ORGANIZATION_BLOCK
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FUNCTION FC1: void

VAR_TEMP
templ,i,low,swap:INT;
END_VAR

VAR _INPUT
n:INT;
END_ VAR

LABEL
a001,a002;
END_LABEL

1:=2%*n-2;
low:=0;
a002:swap:=0;
a001:low:=low+1;
IF WORD_TO_INT(dbl.dbw[i-2])>WORD_TO_INT(dbl.dbw[i]) THEN
templ:=WORD_TO_INT(dbl.dbwl[i-2]);
dbl.dbwl[i-2]:=dbl.dbw[i];
dbl.dbw[i]:=INT_TO_WORD(templ);
swap:=1;
ELSE
i=i-2;
END_IF;

IF i>= low THEN

GOTO a001;
END _IF;
mw0:=INT_TO_WORD(i);

IF swap<>0 THEN
GOTO a002;
END_IF;

END_FUNCTION

ORGANIZATION_BLOCK OB1
VAR_TEMP

END VAR

fcl(n:=10);
END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB1

VAR_TEMP
// Reserved
Info: ARRAYT[0..19] OF BYTE;

currtime,t_remain:S5TIME;
aa,bival: WORD;
END_VAR
LABEL

next;

END_LABEL

IF i0.0=false THEN
aa:=bival,
t_remain:=currtime;
IF bival<>16#0 THEN

m0.0:=1;

ELSE
m0.0:=false;

END_IF;

END _IF;

IF m0.0=true THEN

CurrTime =S PULSE(T NO:=
BIL:=biVal,Q:=q0.0);
ELSE

CurrTime  :=S_PULSE(T_NO:=
BIL:=biVal,Q:=q0.0);

END _IF;

END_ORGANIZATION_BLOCK

T14, S:=i0.0, TV:= T remain,

T14, S:=i0.0, TV:=  T#20s,

R:=i0.1,

R:=i0.1,
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ORGANIZATION_BLOCK OB35

VAR_TEMP

ml,i: INT;

END_VAR
ml:=word_to_int(piw260)/ 10;
dbl.dbw0:=INT_TO_WORD(ml);

FORi:=18 TO2 BY -2 DO

dbl.dbwl[i]:= dbl.dbw[i-2];

END_FOR;

END_ORGANIZATION_BLOCK

PLC o (A2k Voo g3l sl 3Y &) DBI b ol 1) ok sl 3wl ol JlalS” 51 oy
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ORGANIZATION_BLOCK OB35
VAR TEMP
ml,i: INT;

END VAR
LABEL
nochange;
END_LABEL
IF piw260=mw4 THEN
GOTO nochange;
ELSE
ml:=word_to_int(piw260) / 10;
dbl.dbw0:= INT_TO_WORD(m1);
FORi:=18 TO2 BY -2 DO
dbl.dbwl[i]:= dbl.dbw[i-2];
END_FOR;
END _IF;
mw4:=piw260;
nochange: ;
END_ORGANIZATION_BLOCK
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Parameter Name
Data Type

Declaration Type

Description

FUNCTION BLOCK Acquire

measval_in INT VAR _INPUT Measured value
newval BOOL VAR_INPUT Switch for entering measured value in ring buffer
resort BOOL VAR_INPUT . . .

- Switch for sorting and evaluating measured data
funct sel BOOL VAR INPUT Selector switch for square root or square
selection WORD VAR _INPUT Code for selecting output value
newsel BOOL VAR _INPUT Switch for reading in code
result_out DWORD VAR _OUTPUT Output of calculated result
measval_out DWORD VAR_OUTPUT Output of measured value
FUNCTION BLOCK Evaluate

sortbuffer ARRAY][..] OF VAR _IN_OUT
REAL Measured value array, corresponds to ring buffer
calcbuffer ARRAY]..]JOF VAR OUTPUT Array for results: Structure with "square root" and
STRUCT "square" components of type INT
FUNCTION SQRT/SQR
value REAL VAR INPUT Input for SQRT
SQRT REAL Function value Square root of input value
value INT VAR_INPUT Input for SQUARE

SQUARE INT

Function value

Square of input value
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SQUARE 4S8

RGO RS SUISPIIIE-L S L P
FUNCTION SQUARE : INT
(*********************************************************
This function returns as its function value the square of the
input value or if there is overflow, the maximum value that
can be represented as an integer.
***********************************************************)
VAR_INPUT
value : INT;
END_VAR
BEGIN
IF value <= 181 THEN
SQUARE := value * value; //Calculation of function
value
ELSE
SQUARE :=32 767, // If overflow, set maximum value
END IF;
END_FUNCTION

Evaluate <53  pisG6
Jolre ples ol S g G5l im0 OT )3 7 Sl oy tomiis ol 5 G FB ol 5 Slas
el 0y 3 5 a1 oyl gl aalsl 53 5 05 oy geas OT 4ol ol 0k 03 55T

FUNCTION_BLOCK EVALUATE

(**********************************************************************************

Part 1 : Sort cyclic buffer with measured values

Part 2 : Trigger calculation of results
**********************************************************************************)
CONST

LIMIT =7,
END_CONST

VAR_IN_OUT
sortbuffer : ARRAY[0..LIMIT] OF INT;
END_VAR

VAR _OUTPUT
calcbuffer : ARRAY[0..LIMIT] OF
STRUCT
root : INT;
square : INT;
END_STRUCT;
END VAR

VAR _TEMP
swap :BOOL;
index, help :INT;
valuer, resultno: REAL;
END VAR
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BEGIN
(* Pan'I Sordng :******************************************************
according to "Bubble Sort" procedure: swap pairs of values
until measured value buffer is sorted. *)
REPEAT
swap := FALSE;

FOR index := LIMIT TO 1 BY -1 DO
IF sortbuffer[index-1] > sortbuffer[index] THEN

help := sortbuffer[index];
sortbuffer[index]  := sortbuffer[index-1];
sortbuffer[index-1] := help;
swap =TRUE;
END_IF;
END_FOR;
UNTIL NOT swap
END_REPEAT;

0=Part2 Calculation ; %%k skskskskoskshorsioshotokododod deode e sk shoskoskosiotosioskotokotok sfodok ok sdokololokokokokokoonok

calculates square root using standard function SQRT and
forms square using function SQUARE. *)

FOR index := 0 TO LIMIT BY 1 DO
valuer :=INT_TO_REAL(sortbuffer[index]);
resultno := SQRT(valuer);
calcbuffer[index].root :=REAL_TO_INT(resultno);
calcbuffer[index].square := SQUARE(sortbuffer[index]);
END_FOR;
END_FUNCTION_BLOCK

ACQIURE &5 ¢yl
5 0d 0313 0L gl 5 ol (g3l 0,53 0o OT 55 & ol s s Sl5 g6 GLFB 15 Slas

.C_M~|eJ,.’La:)}TQ)l%jléM\:‘)bjﬁjQ)MQTMUJ{

FUNCTION_BLOCK RECORD

(**********************************************************************************

Part 1 : Record measured values Part 2 : Trigger sorting and calculating Part 3 : Evaluate coding and
prepare output
**********************************************************************************)
CONST

LIMIT =7,

NUMBER :=LIMIT + 1;

END_CONST
VAR_INPUT

measvalue_in : INT ; // New measured value

newvalue : BOOL; // Enter measured value in cyclic buffer "measvalues"

newsort : BOOL; // Sort measured values

funcselec : BOOL; // Select calculation function root/square

newselec : BOOL; // Enter output address

selection : WORD; // Output address
END VAR
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VAR _OUTPUT

result_out :INT;// Calculated value

measvalue_out : INT; // Corresponding measured value
END VAR

VAR
measvalues : ARRAY[0..LIMIT] OF INT := §(0);
resultbuffer : ARRAY[O0..LIMIT] OF
STRUCT
root 1 INT;
square  : INT;
END_STRUCT;
Index INT :=0;
oldvalue : BOOL := TRUE;
oldsort : BOOL := TRUE;
oldselec : BOOL := TRUE;
address :INT :=0; //Converted output address
eval_instance : EVALUATE; //Define local instance
END VAR

BEGIN

(* Part 1 : Record measured values % sk skoskoskeskoskosioshososiostoste st e e skttt ok ook

If "newvalue" is changed, the measured value is entered.
The instruction MOD realizes a cyclic buffer for measured values.*)

IF newvalue <> oldvalue THEN

Index :=Index MOD NUMBER;
measvalues[Index ] := measvalue in;
Index =Index +1;

END _IF;

oldvalue := newvalue;

(* Part 2 . Tngger SOrting and calculating 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskoskokoskokoskoskok
If "newsort" is changed, triggers sorting of cyclic buffer
and calculation with the measured values. Results are
stored in a new array, "calcbuffer". *)

IF newsort <> oldsort THEN
Index :=0; //Reset cyclic buffer Index
eval_instance(sortbuffer := measvalues); //Call EVALUATE
END _IF;
oldsort = newsort;

resultbuffer :=eval_instance.calcbuffer; /Square and square root

(* Part 3 : Evaluate coding and prepare output **¥#s#sksstsokodkotokdodhok
If "newselec" is changed, the coding for addressing the array
element for the output is recalculated: the relevant bits
of "selection" are masked and converted to integers.

Depending on the switch setting of "funcselec", either "root" or
"square" is prepared for output. *)

IF newselec <> oldselec THEN
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address := WORD_TO_INT(SHR(IN := selection, N := 12) AND 16#0007);
END IF;

oldselec := newselec;

IF funcselec THEN

result out :=resultbuffer[address].square;
ELSE

result out :=resultbuffer[address].root;
END IF;

measvalue_out :=measvalues[address]; /Measured value display
END_FUNCTION_BLOCK

Switches on Word in After SHE After AND,
module IEMOLY bw 12 places  mask 0007

il 0 0 0

1 1 1 1 address”

2 2 2 2

2 3 0100 B
Switches 4 4 4 4
for code 5 & . .
omber = = :

& & & &
Coding H- 7 7 Fi
switch Byte 0

0 3 8 3

1 o 9 9

2 10 10 10

3 11 11 11

4 12 12 12

5 13 13 13

[ 14 14 14

Byte L Wi

VAA
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ORGANIZATION_BLOCK CYCLE
(***********************************************************
CYCLE is like an OB1, i.e. it is called cyclically by the S7
system.

Part 1 : Function block call and transfer of

the input values Part 2 : Reading in of the output values

and output

with output switchover
***********************************************************)
VAR TEMP

systemdata : ARRAY[0..20] OF BYTE; // Area for OB1

END_ VAR

BEGIN

(*Part 1 :
***************************************************)
ACQUIRE.ACQUIRE_DATA(

measval_in:== WORD_TO_INT(input),

newval :="Input 0.0", //Input switch as signal

identifier

resort := Sort_switch,

funct_sel:= Function_switch,

newsel := Coding_switch,

selection := Coding);

(* Part2 :
**************************************************)
IF Output_switch THEN

//Output changeover

Output := ACQUIRE _DATA.result_out;

//Square root or square

ELSE

Output := ACQUIRE_DATA.measval_out; //Measured value
END_IF;

END_ORGANIZATION_BLOCK
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13 40315 0T 4 Debug> Finish Debuging (g s 51 aews 3 3,5 ¢SS View>Monitor

8 2 o = e

IF i0.0=fal== THEN I0.0 = FALSE
aa:=hiwal; aa = 1&6#0000, biwal = 1&#0000
t_remain:=currtime; t_remain = THOOD_OO0H OOM 005 _000ME2




RN

S7-SCL Jau g5 g 6> 44

SCL 4ol » 4 Breakpoint 3! okl

D8 gl 5 S 1ot Jos s Lo 1y sl s 5 505 41 3 HOLD s 5 |, CPU Ol 42 Breakpoint i eslazu! b

OBGISCL 3 & Soglis ol b sl oo i S5 S Il o 5 STL 4l y 51 45T alice bonsl s

3,15 Cusgdss SCL s ;0 Breakpoint bla sldes o gD 5,05 545 S7-400 (gl » Las Breakpoint

15,13 Ol s2e Breakpoint kg £ r,«.i;\,a CPU414 (¢l 5 Jls Ol gims

HEWN rlq..it 23 Jole hd ot S5 6ol i Culey 51 ey BreakPoint i eslewal ol

oz YL 53 b AuS” Jled View>Breakpoint Bar (s s | eslizal L |, Breakpoint (sla ,l 5
Bl s 6

ST SIS 5 5 (8 g0 i T 55 sl Adl e 47 (5 o sl 53 wsle b

Cor L;J) Jop o pls &S 554 o edmline 03,8 Ol | Debug> Set Breakpoint (s s
el pdy Ol 55 ety WL 0SSO Sl sl b HISG 1. 5 pn a5 L5550 o
Bl adls 5515 el Sl 5 SIS ples

ol 02y SV 53 &7 pb e 4 05CT Sl oslizal b L Debug> Breakpoint Active (s s b
3 gin 35 HOLD s 4 CPU 5 gis sdaline .S™ Jled [ Breakpoint

S a1y asl b 4w Al e Next Statement ) oslazul U

SIS Resume (g9, o 3 sl | Delete All Breakpoint fawl gsle de 4 q;:fﬁ sy

'%& SCL - [SCL Source(1) -- SCL Timer remain time\SIMATIC ml
= o ¥ @ e 12 b
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END_IF;
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Symbol | Display Description With StatuseS,
offline You are editing a block stored on S7-300 and Al

Iﬂ the PG/PC. S7-400

DISCONNECTE D The PLC connection is offline. S7-300 and K

-f.f— S7-400 )
CONNECTED You are editing a block that is S7-300 o

located on a PLC (SIMATIC S7). ’

: RUN/RUN-P Module status S7-400 P
@ STOP Module status S7-400 P
B -

HALT Module status
355
FRCE A force job is busy. S7-400
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35 o 1y A5l o 2t Graph 1 b b5 & £ o= W FB 5 b FC ol 0lge CALL Cand s
Sls B sla 2SSl S ol g ddizan gl BB 3 b pen ) 5 L SFB 5 SFC 653

b polaml sT L lias BT sls el a0 ol 05V AL (5 5 5 (53535

Permanent instructions before sedquencer

1 [caLL FCL |

z |CALL SFEO,DBZ
CU: = (BOOL) (I
R:= (BOOL) (I
PV:= (INT) (I
Q:= {(BOOL)  {OUT)
CV:= (INT}  {OUT
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S b a5 S 6lol e Ol ol s Bln 4 Sy geed 4. 3sdes sl Step 5 O 3 L

T ol ol a o ol 53 5 gies (35550 g daca plal ) ol Sllas

F Ll Ol5 o Step 4 55 jaseie Trans ol ojlad Cwad oyl 55 s Transition o -1

Sly s



S7-Graph jau 65 g 5 4ab AR

S7-Graph 38 wgd 4ol g £-1¢
3 et el 5 &> 93 4 S7-Graph s e 5 4l JS sk
S Slhas 5358 el Step i 53 g 5 sl o tAction (owgd by N
;M,;,a;ﬁJ@u),wL-ﬁl..ui,aumm);,,:tﬂmﬁw\rﬂswp ol s
Lyl STL &l gws b _calilam 4> 81 &l ST-Graph ol T
5 Transtition  (gla 3 55 s by opl @ Condition wgd dbyg Y
ol ol 5 L;,bfw 3 255 ol Supervision  Interlock s Permanent
58 s sl LAD/FBD gl Low 5 &S

sdalie 55 311y g aslp 4 by e clgladl 5 b WS Ol ge Graph  Lasws 55 JI 5 ¢S5 odalie s

View>Display with>Condition and Action s s 35 b 3l L §E OsSST L, ol 350 b e b Jlab
Ll iy el
s Condition &l szws TS sl 55 g esls I3 Loy 3550 1y Action Ol giws il (ise ) )5

Action  owsgd 4ol g 1-£-1¢
0385 @lsl L. w58 S5 Step Silysmus ide 4 Action gla o 355 SlS| s, b Cand s
2 el Dlles 65 85 Gpme b 8 e e o g 53 b Dlyses )5 gla ke
@I)}:_»;Lyjlhgl‘ﬁfdﬁjh}gﬁ-.:ww}} w)}TL&“_«-N‘)&‘_MO}:M)J} D5ed o S O g
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rl>u|J_..>JiL,al§J».cL§}34.abj Silw o3 L5 gd ad g FB 4y 3aiL Source &) gums 352 mUﬁ;l
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NETWORK 1 L 5
L DIB 104; T #G7T[3].TNO;
L B#16#0; BE
T DIB 104; NETWORK 2
TAK ; CLR ;//G7T_0 0000
L DIB 105; NETWORK 3
TAK ; T1: NOP 0;// Trans3 0003
JL G7BE; A 10.0;
JU USER; = #CRIT[0];
JU G7BE; NOP 1;
JU T, A #CRIT[O];
JU G7BE; BE
JU G7BE; NETWORK 4
JU Ml; T2: NOP 0;// Trans4 0004
JU G7BE; A 1 0.1;
JU M2; = #CRIT[O];
G7BE: BE ; NOP 1;
USER: LAR1 P#254.0; A #CRIT[O];
L  W#I6#1A6; BE ;
UuC "G7_STD_ 3" NETWORK 5
BE ; T3: NOP 0;// Trans5 0005
T: TAK ; A 1T 03
JL M1, = #CRITI[0];
JU G7BE; NOP 1;
JU TI; A #CRIT[0];
JU T2 BE ;
JU T3; NETWORK 6
Ml: TAK ; CLR ;//G7S_00000
JL M2;
JU G7BE; NETWORK 7
JU SI; S1: A #G7S[1].X; // step5 0005
JU S2; = Q 0.0
JU S3; BE
M2: L 5 NETWORK 8
T #G7S[1].SNO; S2: A #G7S[2].X; // Step6 0006
L 6; S M 0.0
T #G7S[2].SNO; BE ;
L 7 NETWORK 9
T #G7S[3].SNO; S3: A #G7S[3].X; // Step7 0007
L 3 R Q 0.1,
T #GTT[1].TNO; BE ;
L 4
T #GTT[2].TNO;

0235 o iekn Bl o 8in 5 Brror 5 g e ) 5 0 6,505 S7-Graph 55 L,FB )
dny JSC il (sl 0y oS (i otalie 5 03 ST SIS sl sVL Downlod 0,5T 65, -
i) Gle SS6 SIS FCT2 2806 pb 55 5 S s &G ooy pl 53 35000 ol

4.3‘_;)'\.:?‘)7)‘.# G sla 3 5h1s 55 .l ey g5 ke 938 3 5b1s Il 53 5 el 63, 8T ol
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v Dlownload with instance DB PLC « 4 o> 1, OBI e
Downloading the instance DB sets the sequencer ta its initial .
state and zhould only be carmed out when the sequencer iz not ny dSgw Ao VT.S:A >}l;t.s
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U Supervision s &, Vo
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C SN gl Ll s 0ds 63,57
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R os Jls Registeration 0 J — -
Lo
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o) e Jede .aJ{)Li!Event Lolyer Olgie ) L 3D Olygmws e 5,lhlial Action Ol g2ws
5o el 5 Action c;l)_,:.u:ML;J)}EM.M@QL:J&)U»L;\AEWM b ol jo 1y Ol y g2

Wl Sl ol Glas 4[] 5 Lsd en) e 0T 0 b (&S 20l 6l p) C o b ol ar Ll 20

Event Instruction Address
N[C], R[C], S[C] Q,.LM,D
S1, V1, Al,R1
CALL[C] FB, FC, SFB, SFC
N,R, S QILM,D
S0, Vo, Lo, L1
CALL FB, FC, SFB, SFC

LeSn g W D |y Sl
Q0.0 (s = Step « 35,5 (liéﬂ 23060 B3 phn Esl g1y 5 g
[ St S| Qoo | g

Q0.0 &) gums Laid jgzus m 555 HSG Event By 558 S

ol JW3 Step ST b3 B o 03,8 o 0lojp dlomy| 3 350 iy

55 o 3lo HUSS Lo Ol b ol 59y Jls 3 Jg 35k p3lo

FCL 2806 Step 1 s ol 136, U3 50e Sl 5 g2ms oy
[SO CALL | FCL | 4,4 & CALL FCl jzs Js . (LUSS b in ) 555 035 1o

L jen 1o 1y 2806 ol Jlad Step 45 b3 U5 e 545 423 Event

Lo eyl oSNl Ll s S50 b syhe Col ygas oyl

| L0 R I QOO | MJPJ&})})&EVCHt G‘E).A}.::g:awd) QOO Lf,.}J’-

b g sl e 038 G (g5 Ol spd @i gR QOO O g
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Event Instruction Address Identifier
S1, V1, Al R1 ONIC], OFF[C] S

S1, V1 OFF[C] S ALL

S0, VO, L0, L1 ON, OFF S

LI OFF S_ALL

S S Syse 55 33,5 OFF LON OlgelybaStep o5 Address isw ;5 S_ALL il

335 S5Step 0T o,les S O Sl Sl o3V AL 550 ol Step

L s1 n Itepl
Stepl N o0
in OFF [d00i
1. T4
Transd
54 Itepd
itepd 3 DEL.DEX0. 0
In. Th
---------------------------- ITranss
In.1 Tl
----------- Tran:1l
52 tepl
Itepd n Jw.l
T2
| tmmmm e m = —
I Lo ' Tran:i
aong. T =
Tl s3 3 [: Sgepr
Stepd B Jw.: :

R JL«sb.&S@&g—lJIOZ )IOI @3}.&)) &:M} ;)laleSStepl ))MUJ: 6".;}&}9 dlia))

Stepl 1 55 p&uys 4 LT 51 S5 dadoe aalsl 5 Step3 s 5 Stepd (53150 s 31 40L 2 10.2
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by S Oy giws -V

S eslizal L 55 1w ot S5 sl Event L1y 6T Olgie 555 Jsdr b 5 dea Event ,;  cze ba 2187
sl 4 S 3] J515C O s ed 45 ol Optional T 55 55 &SY

gl Jlaie b 515 03 8 S (5l ol 518 28 (6l CD jgtas 5 5 Sl 51, CU ) szws
Caw (63 Sy 3 3hmn 0313 CH Can p by iy BCD & g ad sl 5lie Clons) 55 45 35 0 HIGCS s

230 JSGCR gins 515 035

Event Instruction Address
S1,S0,L1,L0, V1, V0, Al,R1 CS[C] C

<initial counter value>
S1,80,L1,L0, V1, V0, Al,R1 CUIC] C
S1,S0,L1, L0, VI, VO, Al, R1 CD[C] C
S1,S0,L1, L0, VI, VO, Al, R1 CR[C] C

OLs Jd L. ol Y9 558 518 e e | B 555 JW 0.0 1 Wlese Jlite 5 55,5 Step2 5,15 alo™
plnil b 5 Step2 Al3doee 4l slesl 3 bl o il S SIS IGe Step2 ) zo 1K 55100

A5 Kn e Y9 Iie | S8 Isdoe 390 ST 4 s S1 b (2l 51100 Condy bl 15dmes b ok
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Extended ,osl 4ud TL 5,05 5439 sl g5 93 Lad eyl 5.l Optional LT s 55 [C] &SY i

350 S S5t gm SStime p 3L el 5 55 Obj . Sis Jos On-Delay el 42 TD 5 Pulse

33 a oslizul ol 03 S Reset gl TR s

Event Instruction Address
S1, S0, L1, Lo, V1, VO, Al,R1 TL[C] T
<Time>
S1, S0, L1, Lo, V1, VO, Al,R1 TD[C] T
<Time>
S1, S0, L1, L0, V1, VO, Al,R1 TR[C] T

B yaws 95 g .Uan:nJA&ﬁU%T&ED sL Qb}:.w:ﬂ\ff_.b_: 3 lkul Ol ) grws i s

L3 g Bvent e

Aol Stepl i zs 5 s 55 b JW10.0 4l 51 oy Sl TL Sy S TO jsl6 5 Jlie )

o easd 0 Cw Q0.0 o9 5 Step2 A{J)ch\ilﬁ)b.sbﬁdstepz 309 4l 5 9 5 sdue Jlad 4

a5 i ol 55 5ol b L Step Lasl 03kl LI8 51L el b ASe )8 sl 48T Sl b Step

.nji:n S 55,Q0.0

s1 § Srepl
deepl 50 TL [TO
SET#IS
I0.0 1
f H U ran:l
52 dtepl
e BLsaoo ,
. (30 R Q0.0 :
T2 !
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f ¥l ' TransE
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Shwlxe Olgiws -0

2345 Hkilen 55im oslinal 457 (6 gws i gh |l Event Oy L Event L dSlse JSlalses Ol sws

S, K eSY il 6l 35 15 C G Olma N Lol yan . Sl N gz 355 oo da>De 5 Jgil

A:=Func(B)

:xﬂfﬁmﬁmsmqélﬁwabpa.wu@t}lq
A=B Ko e 4 e K b lie o5 olazst]

e 3 g 3 g Ale Slasles 61g2iSSB jleslizal Y

A= B <operator> C v 5 lg2e 5 & 5 5 o ol Slles plnil Y

Event Instruction Assignment
A:=B
- N[C] A:=func(B)

A:=B<operator>C

S0, S1, V0, V1, L0, L1, Al, Rl

A:=B
A:=func(B)

A:=B<operator>C

Varriable Coand 53 a0l ol o m 55 Sl ous (s ite (i a0 g0 355 S5 ¥ &S (gl &

Ol sie &S Lsie AL FB 4 by .. s STAT 5OUT sIn (slgise Interface (5, 03,5 SIS L
:J.ljJiir.:;gm_fJhw&\)zjlé;:)ytj)'\ba\}édsslm&uﬁih

x| |Name Data Type |Cnmment
= a Irit
= b Feal
= c Date
= d Time
= e Wiarcd
| | | [\ Cormpile ! Decompile Meszages }‘.\‘-.-’ariables ;':;

amio slgdlis 5 S aslatul Sluls Slles L;uﬁ:&l«»)ﬂxjmdl’u&hﬁajlo!% G

Al Ol e 1) Slaalse Sl g 5 58 Uy
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[N [ B=T#5S | el ok o3l olanst] O &

S 5L L ki (o e Integer > Gl o Coyses A S

L SIN  [ASAH] 5 b st 9lol sde SO A & 5520 Step oyl 5,15 asli

ol (5,5 LB o | 21 Step &7 Slabs sl

93 AND %}aﬂuijdword J..,,-)\C ‘51».‘]:&:.‘

SO N | C=MWOAND | 4T ¢, Step j| »5 5 o&Kn ;5 FFFO ,luie s MWO ldie
Wi 64FFFO R S R ? ’

@‘o“ﬁ&q‘)

aJJ}TﬁQ)ﬂjbjo.Ud ;;.UdReal u’"“")‘E ‘51».‘]:&:.‘
[ N C [E=SINMDO) | L a5, 0T 55, MDO osim Jltie oSN ol Lyl % O

.)}.w

(il od 03,5 3 g s uﬂguw,d&owajt

Assignments with Comment
Operator

A=B+C +I, +D, +R
A:=B-C -1,-D, -R
A =B *C *I, xD, %R
A:=B/C /1, /D, /R
A:=BMOD C Modulo: Only for data type DINT
A:=BANDC AND operation (STL instructions: AW, AD)
A:=BORC OR operation (STL instructions: OW, OD)
A =B XORC EXCLUSIVE OR operation (STL instructions: XOW, XOD)
A:=BSHLC Shift left, 0<=C<=255 (STL instructions: SLW, SLD)
A :=BSHRC Shift right, 0<=C<=255 (STL instructions: SRW, SRD)
A:=BSSRC Shift right with sign, 0<=C<=255 (STL instructions: SSI, SSD)
A:=BROLC Rotate left, 0<=C<=255 (STL instructions: RLD)
A:=BRORC Rotate right, 0<=C<=255 (STL instructions: RRD)
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il o 03557 L5 gt 53 eslizal LB sl 256 gls

Built-in Function

Comment

A :=BCD TO NUM(B)

BCD to INT or DINT (STL instructions: BTL, BTD)

A :=NUM _TO BCD(B)

INT or DINT to BCD (STL instructions: ITB, DTB)

A :=INT TO DINT(B)

INT to DINT (STL instruction: ITD)

A :=DINT TO REAL(B)

DINT to REAL (STL instruction: DTR)

A := ROUND(B)

REAL to DINT (STL instruction: RND)

A := TRUNC(B) REAL to DINT, truncate remainder (STL instruction: TRUNC)
A :=NEGR(B) REAL negation
A := ABS(B) REAL absolute value
A :=SQR(B) REAL square
A :=SQRT(B) REAL square root
A :=LN(B) REAL logarithm to base e
A :=EXP(B) REAL exponent to base ¢
A :=SIN(B) REAL sine
A := ASIN(B) REAL arc sine
A :=COS(B) REAL cosine
A = ACOS(B) REAL arc cosine
A :=TAN(B) REAL tangent
A := ATAN(B) REAL arc tangent
A =NEG(B)
Negation (two's complement) (STL instructions: NEGI, NEGD, NEGR)
A :=NOT(B) One's complement (STL instructions: INVI, INVD)
A := SWAP(B) Swap bytes (STL instructions: TAD, TAW)
A :=RLDA(B) Rotate 32 bits left by 1 bit via CC1 (STL instruction: RLDA)

A = RRDA(B)

Rotate 32 bits right by 1 bit via CC1 (STL instruction: RRDA)
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Condinion  owsgs 4ol 9 Y-£-1¢
ol 0 L'.:»TQT)A oslawl :)}nlaa_lj.z}Condition L.(aJ::ua.L'Jl_,& ol a:‘bﬁ)}ftﬂ\f@'bﬁﬁéjl{

Saaly 0T 4 by yo ol SIS 5 s (o 513 S 5550 |5 Condition iy Joads b 5w cpl 5

S s

13,8 5l o3kl 3550 55 2w ¥ 51 S 45 sFBD LLAD (slgll Law 5 Condition
Supervision i ¥ Transition iz )
Permanent Instruction s, .f Interlock iz~ ¥

e BTao NS SIS

25, G gl Jise 53 0l FBD LLAD Olisus ¥Y STu> @

@,,p =y (KLA 33 348 o 55 Step 0T 31 b AiL Condition 436 Transition Sisu S e
.3 séuns A o Warning

Jls Step Ll ,a oud Jlb b Sy geaisl 3 dil OLSS Step oK 5l A 5 5 Condition 51 e
ot 4 Sas Step sl poe b d Ll 5 ol 53 w508 obmy Step ala e 5 logd
& Skip Step S5 IS ollae 5 5ie plxi) Option> Block Setting (5 5 Gkl &S sl
Lol Sl g ol €03 s oy geo 53 s 35k |l 35 508 o 53 Step Sl sz AL Jlad

Wl b b 4y Bl 5 ey D gk ial g

Block settings E

Compile / Save } Meszages ] Process Diagnustics]
FE Parameters Interface Degcription
O Minirmurn " Memary minimized [az of ¥5.1]
(" Standard [+ Structure arays
T Masimum [as of ¥4.0] U Individual structures
l* User-defined [V5.x] v Download to PLC
E wecutability Sequencer Properties
" Full code | Criteria analysiz data in DB
[+ Standard FC required
Withdwithout mezsages: FCFO/FCT
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35S sty VT Ol L1 05, KL 33 K | 21 Step asb 5 oits W5 L1 Cunds
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Saperwvision

— v —

fnl opl by Gl Jlad Direct > Insert (s g0 )'\g)w FBD 5 LAD slgldl Lzl s
s 3 ST prled SIS i 3550 Wl (S5 o S5 3550 Candsn (55 osle b (2l
Sl 53 kS sy g Jeee 53 5 Csls |y LI Ol s 5 55 Olsesl Drag and Drop &b~ Insert
Ll pds 0l View (550 JIFBD 3LAD sl
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5,4s Comparator L g Olgw |, INT , DINT , REAL , TIME L ty' o ol tb.: .

Sl 1 anslas

opl 3,5 eslansl Condition  _pws 55 sl 5 (gl Ol i Transition 5 Step ol sla b,y 51 o

.ﬁ;j)&l.@)lisj‘é)zbsmp.t R VAR PNT-CIN 5 S PRV NEW

o087 £ geio ool oo

Si.T Step 025 b ke o T Step 035 Jlab 0L Comparator, assignment
5| st Disturbance 4 b s 0 0lej 0 Step 055 Jlad 0l IS

Si.U Supervision |, &5 2 Comparator, assignment

Si.X Ll b s 5 Step Shleas ol |

TransiTT | o onses,sT 5 ks, e Transition Ll 5 LT ayl odias OLis contact

s AL Blocks s 53 ¢S 51 Graph asl 43 457 wSs 63lizul SFCO4 5ICPU ol J 287 (ol

Io.no
]1 I
I 11 !
In.1 o0z ¥ 5007.
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Asbots JWS ST 582 0T 31 L8 48 35800 | 2183 Sogw 03 piaslyps 338
T3
g1 Stepl
feepl 50 TL [T
S5T#53
T1
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87 ) Seep? |
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Teepd 51 3 [ao.o
%0 R Q0.0
T2
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35 Sl pds 08Gl Supervision b <ylss Jlasl b J 28 pl iy T o8ms b 350 o Sl Jgeamms
¢S 51 eslizl L Supervision  Caaws s Single Step & guzs b 5590 Step oalin b 5 e aeli
10.0 g O Jlab b 3B Ve 51 3 ST sl 0387 sl 436 10 51aia L1, Step sl 0le3 5 amglis
Aoy 4l Y s 4{0\.»)')?"g}:)‘xbﬁ}éjub@.bgd‘;@\dbjbilﬁ.\:.é.jéuﬂstep 5,8
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V1 \ Supervision @g}.u;;iu &S skailen . 5 5ol Supervision slus- ) a5 atusls | Step asl » Ol g2
t:;t;),:#;ua;&t@s,;,)yﬁfm Step sl 53 Ol stee w3 5de &S5 VO L 0T 0 5 b
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LAl 3 3 ge sle g ple 251 5 655 AL ol sl I I oS

Superwvision
I Cup {v ) |
BO00L1.T— »=
T#105—
tepl
30 TL o
wa 0w | HoT#ES
| , , 1 CALL [5FC46 :
| |

Ol o Step 45T sl Kby g oks ,als Step LS 55V o i 0 O S 53 S glailes
Olea 53 asb 4551 4 4> 5 L Supervision C}EJQJWPSMUV\:JJL”)'};A4{614&5.@1
e om 355 Jlosl Acknowledge ol p3Y 508 gl . iy 1 ,IE B 55 Al e Lile o Step
Sl K Oy il 43 ST Acknowledge blb}.x:lfdﬁio:,iél{afguzguwbj:)}:\ﬂl
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CALL FB 3,DB3 . . -
OFF SQ = o5) ke 3 FB 0T ;5 48 SO L OBl « LK
INIT_SQ := gl L . . .
ACK_EF :=DBI1.DBX0.0 Sl f&“‘ » S et 9 V‘S s w0l
S_PREV = . - . . )

S NEXT = Lol olaTFB 55 53 505 Aile ilies o zalyly
SW_AUTO := . .

— Aib o ACK EF s zelyb ool 5l
SW TAP = s # ACK_ Ak ol 5SS
SYVSEI\EAQ - Joaze S s 5l cw ¢S 4 ACK_EF (6355
2_811;} - S EFVEC- VR I I ROWRA PLgT
SNo e S oS otalie ity On Line o) gy 15 4ol
S:fgﬁfmi ol (5 by Supervision (glas Co cpl 0 &S5 L
i%l}er_LOTI\J:; 23 Sl ool Ll aalp g
TAP_ON =
MAN_ON :=

AT sl g Sloend 5 dn idu 53 Bp S s 5 5 (S3559 sl 358 )0

S7_Graph 33FB by gyl 0-1¢

3955 S eyl 353 003514 DB Lol en 6 K03 S )3 ods wi i Graph Ly oS FB 5,
St s s b eyl cpl 4 polie olassl 4 sl as i€ oS ) ailan . Lgiee s OT 5 5
3 ged o3l o5 D) 5o 3 Lo Ol e LT

33 Sl S K3 Sl 4 ol T slms 05 ke 3503 3555 b eyl b Loyl s a8 g 45
5313 oS o (Ko £ pgo ol B ity b a8 o a5l 0L VU3 T 51 s byl 3 1485 el

VAV rl:;.ii ) JL A5l S7-Graph 4l » 51 Option>Block Setting (¢ 5o ;3 FB (g1, 45

Block settings

Compile / Save l Meszages ] Procesz Diaghostics ]

B Parameters |nterface Description

U Minirmum I Memary minimized [az of ¥5.1)

[+ Standard [+ Structure armays

fya 0] U Individual stuctures
5.x] v Download ta PLC
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W o sk s 303 s Ol Sy 8 Ll st odalie 13 IS s oS iles
5l eS dibl 5 3 )1 8 Sl s 1y SUSGL o 28 Minimum 4 8 .l Jl Standard
e bl 5 03,8 wal 3 1, DU oy 2 User -Defined w57 4y 5 (J5 485G Jlisl 1, CPU
33 sl 35050 opl dlen 5SSl 1 das b SGle gl b s o Sl eslizal s o oluansl 55 4 55 1,

el 0 eT 3 6 685l sl 4y B 31 (5 7SS - 5 el

Minimum

Gl GiSSb 4 (5L 4 s ghae eolimul gl b 5 Caal e ges 53 SUSG Bl Sl ol s
o3litel dagy D) ey 4Bl S bl o U e 53 5 25 sy i IS clgiSSB L oSy, le
G i 5 IS8 dsle @ipee o 15T 3Le S 55 (85 FB il opd s a8 ol Sl L ss 8
:rﬁu@aMmonlﬂéww

Minimum DB Sequencer

FB Sequencer
BOOL = EM EMO = BOOL

BOOL — INIT_SQ

Initialize (gl p Comliy L2l 51 4S5 ghailens 5,05 3405 S 555 au 5 Hlex sl INIT_SQ (635,35
Loy I 55 b Step 355 ¢S5 (83555 ol o 1 .Cnl Bool iz 31535, oo LG Sequencer 03 S
556 (1890 CPU JIg5 6l ol o a5 550 5> o CJN 3l 9 fﬁ).s.n;:nﬂﬂ\.:biswp 4 g odd
OB100 3le (3161 ol OB L3 1, FB Ll (sl e ga 0 adsl Step 1 sdome 510 ol 31 s
2 eolgen 45 3 phn g ol p) @iSe G BT s 15 INIT_SQ el 5035 1o DB &S5 Lol o
(e 3 (83905 &) 3,0 5 e 0l T Soloeds s bles g5 Jsl d> e 51 g ¢ g5l el

Wl o 03597 J 8
I Ol gy Sl sl 3 3o 15T SUSG Minimum: Sl 3 805 sla (s 5 5 53505 353 oo
Supervision (gles adlax I alast 05,8 Acknowledge Ol ACK_EF  (635,5 54 pie

.J)‘.U S



Yy S7-Graph Jau 5 g g5 44l

Standard
L eSSlegl 5 s A5le Calibes (6,5 Glade Olste ol o s 5 3 Ikl SUEGT Sl cpl s

LFB sl ¢SS 51 85 byl 55 o 5 3503 3905 s e 05 S Acknowledge oGl ¢ 3,5 Sl
©3355 35 5 sdon dlim N 457 glailen 3y dials 5 S8 Wil b (2 5 5 s (63505 ) o e
o el 2 W5 e 4 5 FB SUSGH 5 o Minimum Sl 5 zi Sl Sl 53 s 5
il oy 8 5 ma s i 53 U (53355 sl Ak 03l 7,355 S INIT_SQ (63555

Standard

DB Sequencer

FB Sequencer
BOOL 4 EN EnMo = BOOL
BOOL | OFF_5Q S MO [ IMT
BOOL o INIT_SG 5 MORE = BOOL
BOOL | ACK_EF S5 _ACTIWVE |- BOOL
BOOL 4 S_PREV ERRE_FLT [ BOOL
BOOL 4 S_MEXT AUTO OM  — BOOL

BOOL 4 SW_AUTO TAP_ON - BOOL
BO0OL 4 SW_TAP MAN_OMN = BOOL
BO0OL 4 SW_MAM

(e
uy

NT - s_sEL
BOOL = S_OM
BOOL - S_OFF

BOOL - T_PUSH
sk Transition Lol & alul  dw alo e 4 alo e &S5 1,08 e ol 3 K logil Ao e

25 o plowl L g1
Sl (35,5 Law g 5 (> Doy g o e al n Al o G 1 IE el 30 (S o e
Syl ;;w Transition o) & 45 95 sius rt?u.‘ FB ;I S_OFF 4S_ON
45 Condition  _zwl g5 4 K ,38 61, Cnl Slogl ae 45 Ao opl > :Inching Ao o
5 een 4 il os Jlb 3T push (63555 Sl p5Y L Aib ols 03,5, Transition
S * ;= TAP L Transition And Push 0T 4
el Sl LBSW_TAP 3 SW_MAN 3 SW_AUTO s 35,9 bow s G55 o e
SW_TOP (53555 b 45 350 55 55 6,55 Slagl aed e 05 sla 4 5 (512 487 o sl 55 0kn

3 o B! L8 Lph Jleb plaS” 2 T Push L Condition e oyl )3 3 5e Jlnb
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Parameter Data

Type 980

OFF_SQ BOOL Lpd o b o Step ples g Mg 53555 on) 048 S L

ACK_EF BOOL Step 4{1317.,.-1 S5 55550 Acknowledge ool i (slost (63955 ool 0ds &K L

ERCWCNTANEY

REG_EF BOOL ;:Ji:a <. s Disturbance 5 la s plos 553 s 5

ACK S BOOL 633)}&‘0&;“’5\.35.‘\3}&&8_1\10 u’.'g-}j"-‘)bb‘\_o)w&ts‘n\bf

> 3% o Acknowledge

REG_S BOOL o Register (635,51 048 Jld Lo albS NO 53 0T o)l 8 g o o
)
S_PREV BOOE 355 oo g B de e a ool Step 1 Mg 5355 opl 045 S L

S_NEXT BOOL 35 0 Aoy Al o 4 (55l Step I g 83555 ol 043 &S5 L

SW_AUTO | BOOL Sl gl S 03,5 Jlab

SW_TAP BOOL Transition and Push & ) sz Inching Sl 51 aes Sl 03 S Jlad

SW_MAN BOOL s e 055 Jleb

S_SEL INT S NO 35 65, 0T Cunds iules sl ,s Step oleds Sl

S_ON BOOL s e 53 Step 03,5 Jb (6l

S_OFF BOOL s e 3 Step 05,5 Jb e sl

T PREV BOOL T NO =4, 3, kb Transition %l sl

T NEXT BOOL T NO 3,5 S35 s Transition s sl

T PUSH | BOOL 350 JSS Al 0 G 51 (6 Dl g and Ll s

s (bv“«”w D) 236l cn s s 63905 02l 5 et jigs g (12 il gin p om0l 5
MO0.0 4, SW_TAP (34,5 FB o;;lwc@)“uci)mjfus&uduﬁ;iu&“;:\ Y
a8l o S 5015 5 5 5aw LPLC @ 50,53 15 ba ¢S . s s MO.1 @ I, T_PUSH
do 5 Sl @3le sl 5515 5 Sl oo MO0 S5l b 4S5 S dal 5 odalis . Aules  s2ile |, Graph
O 03,57 53y b o LBl ESEMOT &S s ;3 MO0 0l &S Lty Col &SSLe g1 (6,18

555 ¢SS MO Sl Ko ksl aal g Sl Step 1,48 Condition
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MO.1 MO.0Ske M;M@MSW_TAP)SW_MAN 5SW_AUTO (sla (639,54 ¥ o9 503
i S 55 als edalie 1 6K 5 i Uy T (s S 34l | g e MO2
):.>yia:bjx$z.?W}a‘ﬁsézj)}l{lexb@)#hﬁja:;ﬁéﬂf&w;(ﬂf

L) S 3 ges oalie 5o &, LGraph ozt 5wl 55 Olsie 1) ) e Online &l

i MAN i> TAP <> AUTD

Transitoin > Condition 4% 05,37 » b 45 5 e odalins ;5 MAN e s (2238 o )

el a5 31 Step 1,8

Maximum
A6 ol S ol 45 T el s 53 31kl Ll 4 e (5 i U Sl ol s
sl 0T s J g 3 515 3,1k u&ﬁ;b pole

Maximum == V4 OB Seguencer
FB Sequencer

BOOL 4 EN ENO|— BOOL
BOOL — OFF_5Q S_MNO|— INT

BOOL — IMIT_5Q 5_MORE|— BOOL
BOOL — ACK_EF 5_ACTIVE|— BOOL
BOOL — HALT_SG ERR_FLT [— BOOL

BOOL — HALT_TM 50 HALTED |~ BOOL
BOOL —{ ZERO_OP TM_HALTED |~ BOOL
BOOL — EMN_IL OP_ZEROED|— BOOL

BOOL — EN_SV IL_EMABLED [— BOOL
BOOL — S_PREV sy ENABLED|— BOOL
BOOL —| §_NEXT AUTO_On|— BOOL
BOOL — SW_AUTO TAP_ON [— BOOL
BOOL —| SwW_TAP MaM_oN [— BOOL
BOOL — SW_MAN

INT | s SEL

BOOL — 5_ON

BOOL - s_OFF

BOOL — T_PUSH
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Parameter Data N gén
Type r

HALT_SQ | BOOL T 3 e S . g 63058 cpl O3 &S L

HALT_TM | BOOL | Siep s 0lej 55 5D 5L sle Ola r (n Sy gis ploS (63355 o) 05 &S

.%T@)J&:&?dbqb

ZERO_OP | BOOL | s do il ey JSGL 5D 5N Sy gims 5348 gla uysT ples 355 b S

JM‘J"J:‘JCALL BE-CE ]

EN_IL BOOL 55 Jbs e b Jbe 1y SNl Ols e 83509 ool b

EN_SV BOOL

3,5 Jé L L Jlsé |, Supervision 015 e 63959 ol b

Maximum
ASSE ol 457 gls (53555 A Sl s 3 Maximum Sl 4 s (5 e DUl Sl ol 5

ol odaT s i 53 2SBS0 5 555 Jgetam 53 551 5 Ikl 5256 s o0 0ke

Parameter ‘ID'S;t)?a £ 9'@“""
REG_EF BOOL & gies &5 s Disturbance g s Error (sLd S3909 ol Ol ¢§_ L
ACK_S BOOL Ul S NO (g5, ots Acknowledge 45 Step o led (634,5 ool O3 <SS L
355 g 03l

REG_S BOOL | L osls LS _NO (53, oitd Register 45 Step oyled (5335 ol OLs S5 b
3y

EN_ACKREQ | BOOL 35 0 I Acknowledge 4 5L 03,57 Jbé gl
DISP_SAKT | BOOL sd ga 031> OLis Jlab Step Lais
DISP_SEF .3 ghun 0313 QLS ol Disturbance L Error k-5 45 step Jaas
DISP_SALL i pie 0315 0Lt La Step plas
SW_TOP T_PUSH U 555 03,57 » Conditon ST &lowsl 3 diSio dlab 1) (ewd/ Sle 551 e
| e BT I8 55 Jb

S_SELOK ke 0315 (i S NO ,5S_SEL (gl ol sl yldia
T_PREV 5 ghe 0315 O T_NO 3 L5 oits JUeb Transition
T_NEXT .3 gdus 0313 OLE T NO > (gdm ot Jlad Transition
EN_SSKIP (335 g5 SKip Step Eom 40) S o Jlsb 1, Step 31 5
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DB Sequencer

BOOL —

BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL
BOOL
BOOL

INT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL 4

FB Sequencer
EN ENO
OFF_s0Q g NO
IMNIT_SQ S MORE
ACK_EF S_ACTIVE
REG_EF S_TIME
ACK_S 5 TIMEOK
REG_S S_CRITLOC
HALT_SQ S_CRITLOCERR
ZERO_OP S STATE
EN_IL T NO
EN_3V T_MORE
EM_ACKREQ T CRIT
EN_SSKIP T_CRITOLD
g:g}g;‘? T_CRITFLT
DISP_SALL =RROR
S_PREV _FAULT
e qﬂR_FLT
SW_AUTO SQ_ISOFF
S TAP SQ_HALTED
o Tom TM_HALTED
W OP_ZEROED
g“";—E’“E’:"N IL_ENABLED
9 SELOK SV_ENABLED
S ON ACKREQ_ENABLED
- 3SKIP_ENABLED
S_OFF SACT_DISP
I—E:? SEF_DISP
T PUSH SALL_DISP
AUTO_ON
TAP_ON

TOP_ON
MAN_ON

BOOL

INT
BOOL
BOOL
TIME
TIME
DWORD
DWORD
DWORD
WORD
INT
BOOL
DWORD
DWORD
DWORD
BOCL
BOCL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOCL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
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Debug 3 soliw! b (S 17 Sy o
b,y Debug Ol Lw g Li S5 Calibes o zalyl 5 ()8 slade L LLiy| 43 457 (05,050 ples
Ll Run ds j3PLC &57 Il 55 53605 51 ey CanedlST OT 05,87 Jlad 6l s ool Cns |6 55 Graph
o) L g V':S Jlé | de doetn Jﬁ.u Lile (¢l o 2y Debug > Control Sequencer (5w | s3livsl
35 o Lpdh (a3l 4l J5ls 3 AL 5L Sl 0 LFB (53555 sla ol ples Ol o 2
D des

AUTO , MAN, TAP, TOP ,5" slas CL“: S @
S5 03505 Jlsb by Jlob

Supervision sInterlock —ws e

b o e oy (el Sl sl Ly Sl i 2 04 a5 sl

I 5 Graph g5, 13T 50 5 duss i 0 oty cpl €YU sla au 8 Sl oslizal b 1) (5,8 slade — )
.4 Online

ST S o o Y Initialize dS” Sl eslizal L1,y JI g 05 S Initial Y

S &S o 2 (VU Disable LIS jleslizal U1y g S 05,5 b b -

omb 4 S 5l eslinal L. dule Ol AUTO 1y (6,08 de .S oslizal oS 2l 51 Step oSG s —F
A e e b Jlee 1 STY 2l il giae o 2

Jé e L Jlé I, 0T sl e Supervision Active 4y 5 L 4S™ ¢S Supervision 1, 1, F b -0
ey

oslzl o 2ty (YL Acknowlege AUS™ 51 ol Jled Supervision MJ? AUTO s j5 &8 Jb> 557
| o BLS1 I8 5 odd w4 i a5 65, Online e 55 457 s dal 5 S

dlé &7 b Step ol Step Number (g sl 5 Il Sl 53 . daas Sois Manual Sl 4 1) e -V
Step ! Online Sl 53 4S™ s sl = AiS Jlaé .6 Deactivate S U 1T s des 530 1y Sl
iS58 dal g odalin LS Active 15T 5t g3 15 6,503 ol s Step b 0T 51 gy 235500 Jlub 2
53 g0 Condition " 48”33 Clowty) 3 .35, Koo Jlab il A Step iz Ll e &7 135 5 4 Step
Iy plsdaStep o Ol e 2ws O ) suas Ladb 5 45,105 s Step 51,38 G,y Y G:AL»Transition BE
35S b L L Jle
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Jus Continue A4S 5™ 5 5 dal g odalie das a5 TOP - 4l s o5 S Initial 1, Jig-A
Sl sl BT Step 31,48 555 Jlas Condition ol ,a b 548 esls HLes 1S -l B, 55k
,Lzs Continue uJS™ 51455 S dal g5t oalice duns s TAP Sl 1) e 503 S Initial 1, JIs-4

Sl sl = LT Step 51,08 5 45 Jlaé Condition Lol & § 545 esls
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S7-Graph b Jle Wiz &1,(1-1¢
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Y8 Ny 95 o 5 J 1) Sl
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Step 3 3,15 <Slo 51 sl sl y A (5 o Step 2 53 4sb O By Oloj T o ¢S5 1 eslinl
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ol el ot e3ls plazt| OBL s Sl b o&a 53 FB & by o Tnitialize (5355
33 Ko MO0 (55l lasl sk OLs b b oS 4y JIK 5 g Gragh asl 45 635,55
Stepl 4 S8 5L L ol g 35,5s Stepl 4 CiE 5L am Iy O Initialize 4 oo
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gl i3 & J Y Jbe
-C\)yu,;Omuﬁ,g,muOm\.lf}?u_;,:M_..uu;,ﬂt)ls@sé,)é,tsuélﬂgﬂwm&
IS ke ol cpl s shoe il S 51 ) ey Sl s Sl (s oy gu oS 0k (5,18

3,8 o ka3 ) s S HS anks L

22 3L oY S (62550 53 (gm 3 s DBl 1) Lo 5 Coolant ges g cankad o 4wy LY

33 Son Sl e g ol 355 plol (55187 EC (618 d2e fome

Ssh oo ey oyl bwy Start AISTL sl ¥

S PN P - SR VIR PO WR W SPP - W L A P SO JPPY S

.:My))ul{a.\.igls:}lcoolantgffg)yjaéjlf&s-ww b

gy 0k adeiie S g Cond Lo ST 2aby 4 U AT o ol 0 ey by F

S 0 S ol S 3 4l 5 Y

o p Wt g e 0 633 sy Vb g 508 b s A

W P TS| - CCR VPR TP SV

Sah oo 213 gwd Oy guas 5ol 15T S askas N

Canlage Lower drill

Drill motor
Raise drill

Drill motor on
Feedback signal:

- Dl running M

- Drill stopped

]
Cooling pumg on

Fesdback zignal

Limit switch:
Drill up

Coolant pressure reachad s Limit switch:
@ Dirill down
Cooling pump Clamp device
.lc Feedback signal:
| | | Selected clamping pressurs
— reached
El Start button

\ Coolant switch
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Element | State

Start

Clamping | On
device Off

running
Motor

stopped

up
Carriage

down

&:«-ﬂ‘eMTMW\))&p‘MLJJQ‘ﬁ)Q)}@GTaph ML:J;L;[{JQZ

T&

. | Crill ready {initial step) |

Dl program started (start button
pressed) )

[Manitor clamping ---|Clamp work piece |

Work piece clamped with selected
pressure

---|T|.|rn on drit| moder |

Dirill motor running 3t selected speed
{without coolant)

Dirill motor running 3t selected speed
{with coofant) a7 ]

"|Turn on cooling pump

(Cooiant pressure reached | e mme—TE

"'|L-:w§' drill {start drilling) |

|ZIriII n lower position | 00 ooon oo

- |Raise aril |

Dirill im upper position | 000060006

Release work piecs, turn off dnll motor
~'|and zocling pump
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(= Single &) 52 1,7 81 a5 5 i3 Supervision Cow Step2 > pine oss Sl 5o oS skilea
Odd gy 3l dm 4l e 000 c;.uJ}b);fu};@wmﬁjﬁu.;ﬁm,sﬁjpxu

njfu;aq.;}:.eSupervision dw%w&»jw)w ¢S Lo

Interlock
e —
| Jupervision
I Cmp { v } I
Clamwp_on.T— =
T#500M3—
S I I
; 52 | Clang_om
| Clamp om | r r
"¢l press » | B Clanp_workp
_D]{" - | I ———— il !

4 OBl ;3 MO0 Cped 5. Sl 35 O g 0 el asli ol 55 ool (lga;aT (o oS7 o lghaans

33,5 2 Stepl & 0533 Sy 53 5 0T w5 b 0kd 0313 INIT_SQ (53555

Symbhaol Address Datatype | Comment
1 Cl_press_ok | 04 BOOL Wark piece clamping pressure reached
2 || Clamp_warkp ] 04 BOOL Clarmp wark piece at required pressure
3 || Cool_press_ok | 06 BOOL Cooling pump ranning
4 || Cool_pump_aon ] 0.1 BOOL Supply coolant
5 || Coolant_sel | 0s BOOL Cooling pump selectar switch an
B || Cyclic_prg ] = . o 1 Cyclic program
T ||Dr_mot_on o] oo BOOL Turn on drill
8 || Dr_mot_running | [IR1] BOOL Drill motar running at selected speed
9 || Dr_mot_stopped | 0.1 BOOL Drill motor stopped
10 || Drill_dowen | nz BOOL Lirmit switch "drill in lower position”
11 || Drill_up | 03 BOOL Lirmit switch "drill in upper pasition”
12 || IDB_Seq_drill Ce 1 Fa 1 Instance OB ofthe drill sequencer
13 [IMIT_SG ht oo BOOL Seguencer parameter; INIT_SQ
14 || Lawwer_drill ] 0z BOOL Lowwer drill
14 || Raise_drill Q03 BOOL Raise drill
16 || Seq_drill FB 1 FB 1 Drill sequencer
17 || Start_button | 0y BOOL Start button of the drill
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S7- Graph 33 bas £499 (513 CPU 4 ply Jloyl:¥ Jlo
ST- 4 parin ¢ b gn oal 4 1 o sin LT ply Jlo)l SUGH Sl oslizal 5 odas oo b Jlia al )
550 Graph a by e OIS sl 53 Iy ol (Ses 5 o 55 40l 6 Loses e )3 5 Cai Graph
o2 Stepl 3 Sl Step gy 51 JSKite ok 0303 0L iy domies 3 4 shailen 46,13 Ko 15 Lo

Supervision lais la Step ple 43 .ol odsT 5 Jﬁ.u 3 45" Sl Jled Interlock rA,Supervision

Syls 34y
Interlock
Juperwvision
I“]3.1—| 5 |_| iV
....... pers
i R Ral i: mised )
| 51 | material ir misrring )
Cmp Ll = sepl W [mz.1 _
5001.T| > MZ .54 [P :
1
THIE — -=------- -E _‘l

odd Jlad 5 5 pen 4 WaStep  plu jokien gM3.3 L Step3 ;5 yM3.2 L Step2 s Supervision
ol JRd M35 L Step5 3 ga el

Sl sl 33,8 Jlyl CPU - 4y ol supervision b oSzl gl 55, on 53 487 ol ot
a3 ol 15 1y 5 ol e s 3Y

ol (,..(:a Jkeé |, Message L}ifu 45l Option > Block Setting (¢ 5w 1 Graph asb , 55 il =)
338 &3 CPU ply alable > SFCI17/SFCI8 Lo g 0T ply 5Step o5las o 5 5000 Sl olas

Block settings

Compile / Save | Messages | Process Diagnostics I

— Meszage Handling
" Mone
" Messages with 'Wh_USMSG [SFCE2)
¥ | Aind zend

% Meszage with ALARM_SO 4 ALARM_S [SFC17 / SFC18)
¥ Interlock with acknowledgment

¥ Supervizion with acknowledgment Eel
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sy 3 FB 0T 4 81 Sy ol 53 oiKs 0,503 1) O File>Save (50 51 eslizal b —Y
OT 4 b g o DB LS 53 jsbian 5 0T 4L j 1, di') :))'C&.ar.:falf;Simatic Manager I Blocks
23 i &g | Attribute Cad Properties edalive s FB (g5, Conly ¢SS L5 S bl 55 odalis

TR ‘..:A\?
Properties - Function Block [‘$_<

General - Part 1 ] General - Part 2] Call:  Abtributes l

Attribute Walue
1 |F7 _pdiag j true

Mﬁ@h(%oﬂ gvﬁw‘ai&wﬁ@&gBdlt SS9 _}éw_}i.zaﬂﬁ\;,\m -y
Ll ok alls 5 Sil,le Supervision 5 SSTY zul (g g 53 55 4hes b

S7GRAPH Interlock Error: FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@
S7GRAPH Supervision Error FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@

o 23 25, S 0T @ bga el 5Step o)led (285 sl p 5 5 ske Al s 555 g Slile )
sle 5 S oo 1y SladSTL 55580 15 6 s SLalS 0T (slgsl 5 sl & Ol szoe U
Fault in Plant 1: FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@ check the material

Message Configuration - ﬂ

IContents of: Meszage |ntegration b...% Bausteine Dligplay language: I Deutsch
=& oe1 Swmbolic Mame | Display Device | Hew Device. . |

Ii GRAPH? _INTERLOCK_ERROR | [FEfeaman e

GRAPHT _SUPERNISIOM_FALLT

Delete |

Test | Attribtes

Far & standard message:

Line Text 1]
General message text |Error by plant 1; FB1, DB1, S&1WWS05u@ @1 WOetEST GraphFBE1 @@, plesse check the material

General information text
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Iy ol g3t ¢ls Extension i3 > Object Properties bl L 5 03,5 &SUS ol ba Stepl (55, -F

o 5 1y ol 33 ol ST 55 5 S SISS astep e ln 1O (ol 52 5 0y o

Mumber:

P ame: IS tepd ¥ Initial step

E stension: Imaterial iz mizsing

-

Simatic Manager 4 S1 0451 Graph s b, (s3le o3 e 5 OK (655 03,5 &SUUST L -0
E'H) V‘*‘M 55 1) pe ey r..f oslizwl Options>Text Libraries > System Text Library ¢ s 31 9 w8 2

5303 i b ply br nen 53 Olgme .l odd A5 Graph 51 &SGle51 )5l OT 55 35 50 (sls ply o

..\; eﬁ.‘i-s
E@Edit system text libraries - [\Message_Integration’,SIkM s |EI|5|
Texts Edt View MWindow Hzlp i |5‘|£|
S|H| 8| o] &|m(@| x|
Index Deutsch (Deutschland)
i N matertial is missing
2 ]2 material is too big
o 3 drill is defekt
4 |4 material is defect
5 5 material is falled down

PLC> CPU Messages s 5 51On Line "l 55 e 48 3 I3 PLC 41y ba &S ,le 3 OBl -#
Ao domin S5 A5l |y L ghas 0,53 CPU a3 457 ,ls el b LS eslazl Simatic Manager >

b esls il b p VT B S b KA a8 0 oy ol 5ok les 4ol
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555 Jb Supervision a by e M3.1 (g35,5 Ceal Step 1 5 sl 85 I Olsimy ST Lol 5 cpl 53

'H’r:“‘?)ffi“‘:‘)’bj.)(’l*:i

Fault in Plant 1: FB1,DB1,S001 No material available, check the material

CPU Messages

File Edit FLC Wiew Options

&l 5=

[F o7 Sln|

W | A |Module

Dratedime Meszage text

04.06.04 05:08:14:133 pm Message for W (disgnostic events): Deactivated

Messages for 'A' (process and system error): Activated

Module: Message_IntegrationdSIMATIC 40001 WCPU 417-4
SOUrce:; PGPC

04 .06.04 05:05:14:451 pm Message-Update Start: ...
hdodule: Meszage_IntegrationtSIMATIC 40001 W2PU 417-4
SOUrCE: PGIPC

04.06.04 050514431 pm L Messzage-Update End.
hodule: Message_IntegrationdSIMATIC 40001 W2PU 417-4
Source: PGIPC

04.06.04 05:09:19:870 pm Error by plant 1: FB1, DB1, 5001 material is missing, please check the material

ociule: Message_IntegrationdSIMATIC 40001 2RI 417-4
SoLrCE: S7-Graph

04 .06.04 05:09:24:819 pm Error by plant 1: FB1, DBE1, S001 material iz mizzing, please check the material
hdodule: Meszage_IntegrationdSIMATIC 40001 0WPU 417-4
Source: SY-Graph

ool sl 545 Acknowledge Ua;'-l.?.\:éldajéujt ).lfM3.1 u.u,aﬁaﬁqb Ods o b oy 5l A

A OT 03,8 S UL pade e MI0.2 & Sl 3 o8 55 LFB 4 by o ACK_EF (53555 L1

S Jb 2 1 TMIO0L L 5 o5 S Initial 5 JIg 55 M10.0 L dsiy G| s Step

CALL FB 1,DBI
OFF SQ :=M10.0
INIT SQ :=M10.1
ACK EF :=M10.2
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Yo-

S7-Graph 38 Olyg%wd Caud Y-1£

Event | Instruction | Address T
3kl Ol ygiwd
N QLMN Sl &K ok 73 o yaT sl b Step 57 Suke 5
S QLMN il o 6 55 shn G oS3 wysT 555 Jleb Step 55
R QLM,N le o i 53 5he Jho ol S5 e sl 55 Jlai Step 55
D QLMN Step 3l g5 b 3 3 phen &G okd S5 )3T Step os Jlab j ay 4561
T#<const> )
2 ghen 0
L QLMN St s 45BN 31 e g3 sdes $SG okd '3 e ysT Step Od Jbeb  lum
T#H<const>
CALL FC,FB ) e G| ES gl 3 Step 0l Jled b
SFC
SFB
NC Q,LM,N S5 0ds S5 epsT SNl i 03,57 5 bt ol Jla Step 457 it 53
el
sC QLMN 55 5he S5 0l 53 L paT Yzl 0 03,57 bt 558 Jlai Step 55
Ll o S5
RC QLMN 555k i 0dd S5 e ynT oSN 2l 0ud 05,57 5 b 2y 555 Jleb Step 35
JHN @Jw
DC Q.LM,N K SN ml 0ds 03,57 5 bk ods S3 e ysTStep O Jlab I asbn
T#<const>
sk o SIEP Sl z 5L s o siie
LC QLMN 5 pten S5 0l S5 uysT S il OAs 03,57 b 2o Step ots Jlab I
T#<const>
i pio BN Sl e
CALLC FC,FB ) a BTSN Sl 5 SN ml Ous e3,5T b ko Step Ol Jlab L
SFC
SFB
Event p i Ol ygiwd
S1 N QLM,N ;,.::,&,.\.‘;;sw);TStep@u,g
S1 S Q,LM,N e o S5 5 3 g &S5 0ls S5 3T Step 45555 L
S1 R Q,.LM,N Al o s 5 3ghes ioodd S5 )3T Step 4 55,5k
S1 CALL FC,FB Al e BB S Sl 5 Step 45555 L
SFC
SFB
81 ON S 5 s Jlrb.ols S73Step (o5l Step 43555 L
S1 OFF S 3 5hn Jb 80dl S3StEp gyl Step 4 35,5 L
Sl OFF S ALL

g Jleb. 5 La Step plod )l Step 425,55 L
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81 NC QLM.N 3 phon 655 o S5 )3T SVl 0t 0357 b2 Step 43555 L
S1 SC QLMN K 53 5hn K 0 S5 wysT &Sl 0ls 03,57, b2 Step 43,5 L

Al oo
S1 RC QLMN o 555k ao odd S5 wydT oSNl 0ds en,4T bt Step 43,5 L
Al o
S1 CALLC FCFB ) o GBI S Gl SNzl Os 63,57 b o Step 43555 L
Sre
S1 ON C S 3 gdn Jlad. S ol O 03,57 5 b s ods ST3Step gyl Step 4 35,5 L
S1 OFF C S Jbs Lo oS 2ol Odd en 5T 5 b i eds S3Step 5, Step 4 35,5 L
3 gl
S1 OFF C S_ALL Jbé.xbSyk\oma:,ﬁTﬁbﬂuStep¢wLgJL?StepA{:,”L.
L shee
so N QLMN 3 ton &S5 0kt S5 ey Step 3l s 5
S0 S QLM,N e g0 &S 53500 S oks 3 y3TStEp Sl s L
S0 R QLMN e (oo ho 33 ghn i ot S5 )3T StEp Sl 255 L
S0 | CALL FC,FB 5 gn GBI S 1213 Step 3l s 5
SFC
SFB
S0 ON S 3 yhen Jlabioks S73Step (sl Step 3l s+
S0 OFF N 3yt Jlab oks S3Step sl Step Sl 255 L
Vi N QLM,N 35hen 6 ods S5 v )sT Supervision glas ¢35 L
\2 S QLMN ile o G 5 3 5ke S5 als '3 )T Supervision (glas- ghsL
\2 R QLM,N Lo o o 3 3 gt o ki S5 T Supervision sl ¢ 435 L
\2 CALL FC,FB el n BT S 113 Supervision (sl ¢ 535 L
Sre
\2 ON S 35t Jlbiodd S5 al>- o Supervision (sl ¢ 35 L
\2 OFF N 3 yin Jlab. 8 0ld S5 Al s Supervision (sl ¢ 435 L
Vi OFF S_ALL L yie JUsb. -5 s Step ples Supervision (sl ¢ 5 L
Vi NC QLMN OS5 adds S5 wyaT @SNzl O 03,57 » b 4 Supervision (gl &
3 ghe
Vi SC QLMN S5 add S5 wyaT @SNzl Odd 03,57 » b 4 Supervision (gl &
e o S 5 5 5k
Vi RC QLMN o 0k S5 uysT @SNzl 0 03,51 5 b 4 Supervision glas &2
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Yoy

Lo o e 93500

\2 CALLC FCFB St &S 155155 Y ) 5 03,57 b2 Supervision sl ¢ 435 L
gg Bl
\2 ON C S Jlbiods 3 al o Y ) 05 03571 b2 Supervision sl ¢ 55 L
o
\2 OFF C S odd S5 a0 &S 2l 0 03,57 » b 2 Supervision (sl ¢ 535 L
3 yien Jlab.
\4! OFF C S_ALL Jlab. e s Step plas &Y 21 08 03,57 L2 Supervision sl ¢ 55 L
o e
W N QLMN 3 ghen S5 o '3 )3T Supervision gl b
Vo S Q,LM,N Al o 5 53 5k & 0l S5 55T Supervision (glas &b
W R QLM,N Ale i 535k pho odd S5 )T Supervision (gles- ot
Vo CALL FC,FB 3l ga BT S Sl 5 Supervision (sl 3 L
St
A ON N 3 ghuan Jladolis S°5 al> o Supervision (glks- &b
Vo OFF S 3 yhen Jlub. b 0l S5 dl> o Supervision gl 51
Lo N QLM.N 3 65 0ds S5 3T Y 2l bl 5 g s o &
Lo s QILMN e r OS5 S o 53 upsT SVl Ll b g By aoea s
Lo R QLMN e o o 5 3y o 015 S5 3T SN 2l Ll p gy ame s
LO CALL FC,FB Bl o B S Gl p oSNl dayl 5 p By e o
St
Lo | ON S 35 dlabiodd S5 dlo o Szl Ll 5§ s s
Lo | OFF S S e U S
Al N QLM,N 3yt G 0ks S5 T ely 0s Acknowledge ams 4
Al S QLM,N Lle (0 6 53 ptn & 0ds S5 y5T ply 0 Acknowledge s 4
Al R QLM,N Bl o i 5 340 i odd S5 T ely 03 Acknowledge e 4
Al CALL FC,FB Bl e BT S 13 el 0 Acknowledge oo 4
St
Al ON S 3 gin Jlebiotd S5 dl e ply 03 Acknowledge = 4
Al OFF S 3 ghnn Jlad. b ol S5 Al s ('lﬁ» O4s Acknowledge  jems 4
Al NC QLM,N TSl bl 5 0ab 03,5 5 5 ply 003 Acknowledge ame
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Al SC Q.LM,N 3T Yzl bl 5 0as 03,5 5 5 el 048 Acknowledge ame «
ile o S5 g 3 5ke S5 ol ST
Al RC QLM,N 3T Y il byl 5 0as 03,57 5 5 el 048 Acknowledge ame «
Ll p 40 935k ao0dd S
Al CALL C Eg Sl p SNl bl s 0ades )3T 5 ply 0ud Acknowledge jams 4
SFC B e Gt eSS
SFB
Al ON C S oo S ol ol 5 b 03,57 5 ply 045 Acknowledge ams
3 5dn Jldods S5
Al OFF C S oo S ol Ll 5 b 03,57 5 ply 045 Acknowledge amas
3 5ben Jlsb. 8 0l S5
R1 N QLMN 3 ghen S5 0l 873 )T ol Register ass 4
R1 S QLMN le o K 53500 6 0ds S5 L yoT 0u Register Lams 4
R1 R QLM,N le i 535k pho ol S5 uysT 0L Register s 4
RI CALL gg(’;FB Al o G| S 115 05 Register ame 4
SFB
RI ON S 55t Jlabodd S5 al> e 05 Register ass 4
R1 OFF S 3 sden Jlab. 8 0l S5 al> 0 02 Register jases 4
R1 NC Q,LM,N s S5 uysT SNl byl d Odd 03,57 p 5 OAS Register ams 4
FENICY
R1 SC QLMN s S5 uysT SNl bl d Odd 03,57 p s OAS Register ams 4
Ll 0 K 53 g0
R1 RC Q,LM,N odd S5 uysT SNl byl d Odd 03,57 p 5 OAS Register ams 4
e (g0 e 5 2 gl oo
R1 CALL C FCFB SN Sl Sl Ll s Ods 6,57 5 5 0dd Register a4
gig 5 e Gl
R1 ON C S Jlbods S5 alo o oSN ol bl 5 0dd 03,57 55 04s Register oms
3 gl
R1 OFF C S oS3 a0 SN gl Lol 5 b es,5T » s Os Register joms 4
3 5hen Jleb.
by 57 Ol gwd
S1 &8 C 3 g S ok 0305 ad gl ldie Lok S5 SIS Step 0s b Ldme &
< counter

value>




S7-Graph jau 65 g 5 4ab

Yof

S1 Cu C Ll oo Ul osles oS SIS Step Os b e 4
S1 CD C Al o 2l osles oS SIS Step O4s s e 4
S1 CR C 23 phn S (65 SIS Step O Jleb s 4
S1 cscC C <initial Lods 73 518" SY sl bl 5 0dd 03,57 o 5 Step 0dd Jlab Lo 4
counter ) . .
value> 23 goenr S 0 o5l @)‘)‘AAA
S1 cucC C ooled o oIS Yl al 8 0ds 63,57 5 5 Step OLd b smee 4,
Ll o SRR
S1 CbC C oled ¢ B8 Yl lal 8 0as 63,57 5 5 Step OLs b oo 4,
Ll (o SRS
S1 CRC C Saha w6y S8 Sl Lol 5 Ot en,5T 5 5 Step Odd Jlas Lo 4
S0 & C 3 a0k 0313 gl Jldie b ots S5 5 Step 0d Jlnb b ames &
< counter
value>
S0 cu C Ll e Ll asles ¢ B8 Step Os Jlnb b jdms 4
S0 CD C W o 2l oyled & 515 Step Od Jb b aoe 4
S0 CR C 23 5hen o (5 SIS Step 0 Jlb 8 omee 4
L1 & C 3 g o o 0313 adgl Sl b odd S5 SIS Y 2l Gs ol s 4
< counter
value>
L1 cu C Ll o Sl eslad S SIS Szl Od o aoe
Ll D C L r IS 0l S BT S 2l 0l oS e o
L1 CR C .:}i‘:pw‘s)j:}lfﬁf\b:.:lb-&daﬁué;u@
L0 Cs C g S o 0303 4l e Lot S5 SIS SV 2l g s e 4
< counter
value>
Lo cu C A o I esled o SIS SN 2l g By e o
Lo CD ¢ L o 2l o )les & S8 SVl gy She v
Lo CR ¢ Syt S 55 A SN g s Shme b
Vi (& C S 0k 0303 ad gl Hldas b o S5 218" Supervision (glas g By plmes 4
< counter X
value> g
Vi CU C Ll oo I3 esles & SIS Supervision (glas ¢ 8y e 4
Vi CD C L oo 2l o)l &K IS Supervision glas ¢85 o 4
Vi CR C 23 ghuan S (65 SIS Supervision (glas- gy e
Vi Cs C C S35 SNzl ul b 04 03,57 5 5 Supervision glas g s Lo 4
< counter

value>

23 gdn S ol 0303 ad gl s Lol
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Vi Cu C C éi;_,:;lf&\(j:;;_\Ja;_\j.zo.x.:a>))Tﬁ,Supervision5\)4;’-@5,@4{
Ll oo SR eled
Vi Cb C C éi;_,:;lf&\(j:;;_\Ja;_\j.zo.x.:a>))Tﬁ,Supervision5\)4;’-@5,@4{
Al oo 2l osled
Vi CR C C 5);K¢§Yj:;i\Ja;_\j.zo.x.:abﬂjf,Supervision5\)4;’-@5,@4{
.3 s S
Vo CS C S ok o3l ) e Lods S5 51 Supervision (sl @ a4
< counter )
value> 23 gl
Vo cu C Ll o Rl esled oS SIS Supervision (sl 1) a4
Vo CD C Ll o EalS ol ¢ 518 Supervision (clas Eo i s
Vo CR C 23 5hn S (6 SIS Supervision glas oo
Al (&N C< S o 0305 ad ) Hldde Lol S73 38" Supervision glas § 55 e
counter .
value> 23 ghn
Al CU C Lb oo Rl oslet &G IS Supervision gl ¢ 55 ds
Al CD C Wl o Al osles 6 5 oy 0ud Acknowledge e 4
Al CR C gt Cow (5 SIS gLy 043 Acknowledge e 4
Al s C C S5 R8T SN gl bl 5 oud 6357 5 5 ply O4s Acknowledge i 4
< counter ) i ]
value> 13 s S ok 0303 a5l s b o
Al Cu C C &S B SN il oyl s 0db 63 5T 5 ply 05 Acknowledge jame 4
Al oo Rl oLt
Al Cb C C &S BTSNl oyl s 0db 63 5T 5 ply 05 Acknowledge jame 4
Al o A ol
Al CR C C 6o A SN ol bl 5 0 0357 5 5 el 045 Acknowledge ams «
23 gls S
R1 & C 3 a0 0313 gl e b os S35 0us REGISTER aoe 4
< counter
value>
R1 CU C Ll oo Ll osles ¢ 518 0ds REGISTER ass 4
Rl CD C Wb o S8l oyl oG 518 0as REGISTER o 4
R1 CR C Sskn Cow 5y 55 0as REGISTER jams 4
Rl s C C <initial Lok S5 518 ¢S ol bl 4 0dd 03,57 » 5 0s REGISTER o 4,
counter A . R
value> 23 g S 0 o3l5 4;.!)\ )‘...\AA
R1 CU C C

ool o, SIS SN il Lyl 5 0 03,57 1 5 04s REGISTER oo 4
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Ll o SRR

RI CDh C C ooled & 58 SY 2l Loyl b o 63,5 5 5 08 REGISTER boms 4
Ll (o 2

RI CR C C G 5y S8 SNl Loyl 5 O 63,571 5 045 REGISTER _amas 4,
2 yhee

B s O yg9amd

S1 TL Zﬁme> 13l o SIS okt ateiie Ol b es G StEp Oud Jlab aoes 4
T 3 s 3 s o 0kl atedin Ola 03I 45 Las5 StEp Ous Jla [2mes 4

Sl TD times oy o
S1 TR T Dgh g T (6 i StEp O Jlad o 4
. - T okl aeia Oloj b el SV 2l Ol 0357 5 5 Step Ous Jleb Lames 4
<time> NETRAY

T aeia Olej o3Il 4 Las b ESY 2l Ods 03,57 5 5 Step Ol Jlxd s 4

S1 TD C <time> 5 ptn 65 OT 31 g 3 iSen oo 00k
S1 TR C T 2 o S (6 b Y 2 OB 0355 5 5 Step OAs Jlad a4
S0 TL Zﬁme> bl o S5 es asiio Oloj b e Step Od Jlnb b Ldme 4
T o 3 s oo 0l e Ol oIl & LU StEp Ouls Jlab b Lames 4

S0 TD times o, 4
S0 TR T BSsh S (65 b STED Os b b amms 4
L1 TL Zﬁme> L o SIS e adtia L) b a6 SN s alb s 4
T ﬂjwﬂa.\.ﬁup:'biﬁ;)bja)'\.\J\A{ﬂUdfyj“_‘.i‘Q.Lidajué;u@

L1 TD time> e ST
L1 TR T R B e R S
|1 Ztime> 8l o G ook et DS b sl SV 2l g 5 e o
Lo . T OT 31 g 3 At oo o o Olaj 0311 4 a6 S ol 6 35 o
<time> 55t S

LO TR T -5)-:‘;@&5),«1155’?;;_!&}5‘50@4{
V1 TL Itime> 8l o S 0ks asniia O3 b o5 Supervision (gllast g5 ames 4
T ASs o 0dis e Olsj oIl 4 a0 b Supervision glas 53 saa &

R time> 2520 015 5
V1 TR T 255 (o Lew (55 o Supervision sl ¢ 85 a4
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T b b &Szl Loyl 5 0ud 03,57 5 Supervision las ¢ 55 jase 4
Vi TLC .
<time> Al e S el et Ole
T A{ﬂu5\1,:;5!Lil).:o.x.‘zu),Tﬁ,SupervisionLthsC}sju‘i;uy
Vi TD C . B
<time> 3 ghn G OT 1 oy 9 s o 0uls et Olo j o100
6 ol @Szl bl 5 Oub 65,57 » 5 Supervision glas g5y e
Vi TR C T
RS- pu
Vo TL Ztime> a3l o )G ol e Oboj b el Supervision (glas B e 4
T 5 ASs o ol @i Ol o3Il 4 es b Supervision (glas oo
0 TD . g
<time> ;};ﬂ:ﬁégiolj‘m
AYA() TR T 258 oo S (55 yau b Supervision glas é, e &
Al TL Zt'me> 8l o JG 0s astia Oloj b ol ply O3 Acknowledge jame o
1
T LSn o ol adntia Ol 0310 4 al ply 05 Acknowledge ams 4
Al TD .
<time> 3 ghoa di-: [_,T)-\m}
Al TR T Dy o S () ol ftﬁ o4 Acknowledge o> 4
T b ol Sl Ll 5 0 63,57 2 5 el 0 Acknowledge ams o
Al TLC . . '
time bl o IS el st Ol
T 4 b Sl Ll 5 0 63,57 5 5 el 045 Acknowledge ams o
Al TD C .
<time> 55t OS5 0T 1 oy 5 ASKn o 0k adeiin Ole o100
ol eSY bl Q'U“—‘)}TJ‘.}(":% O4s Acknowledge ames 4
Al TR C T A
J}&@C_«.ﬂ
RI TL T 3l a5 okt jaeie Oloj b ey 04s REGISTER ames
<time>
T O 3 e e ol e Olej o3Il 4 sl 0 REGISTER 2 4
R1 TD <times _
time 3;-:7‘&;)‘ J'l
R1 TR T 335 g Cw S5 pos 045 REGISTER _ama 4
T O3 b yasb @Szl Lol s 0dd 03,57 5 5 Ous REGISTER jamee 4
R1 TLC .
<time> R P (PR TR
T o3l @ yasb S 2l Lol i 0dd 03,57 5 5 Ous REGISTER jaee 4
R1 TD C . -
<time> 3 5dun S5 0T 31 s 5 kiSKn oo 0 et Olo
. R C T o e (5 sl SN 2l dal 5 0l 05,57 5 5 0d REGISTER e 4

ey
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Software Redundancy

Pt ekl
dddo 1-10
SI1P e S9¥l 48 I O o V-0
SHP 5 (F9PN 2l Jgol F-10
o9 b & i-Vo
SIlPl e SS9 ¥1 40 peo DI 0-10
OT 1521 9 phusw o (2wl V-0
Ol § Lol s 30 JUail aga o0litw! B (sby 455 Y-10
RUN oo 38 (88 3 b5 4ol p by (S 5o ki A-10
SB35 (DB 2 (o s ) 53 03kl Cagz mmilio SS90 410
B g plo b BL311 =10
SolPlp g Sl 4 Standby cuxog ol > 11-10
s Zg poe 4 by o (S OB 31 odlitw! 1¥-10

S7-300 3 oalal b (5131 5 55939 (&b 00ly I It 1¥-10



N1 S Y5

donio 110

LS 55 el (Sas (CPU 3 JISH Yae) Calies Y3 4 457 0 sle 51 s &S5 5 Shes 55 B
(e DBl 53 o)l sen cplpls sls ol er 4 Dol I SU Gl ayge g osllael Gladely adian
A A e g Jlre 65 015 4 e OT (g d” Ol 8T 5 O ST g Ol s
3,5

Sl Y o e g 53 0T ale 5 J 7 o T3 (85 208 0 prle 51 (5l s 51 (5 0
Jrab 53 5058 o ol 1y g s 51 oYU o (1 S SS5531 S 4 oS J S gl
4 S i g SOIP 05 p3 G Gl TS i 53 Ysens 3 g oLl il o g 55 1P

590 S 4 DLy e &y ol s S st ¢35 o8

S 937 85050
AT Coale &7 Sl ol LB o laun T 3 O semle 51 > (Software Redundancy) sl 3! ¢ 5 a5l
C)“"‘Q’.‘)Uu‘e“é‘j*’v?bﬁwbw%&"‘MJ‘JJﬁm’UO%;“S&‘ed‘ﬁ; 4

Pl s pl 15 sladn T Jlie Olsie 4o 5 T3 (gl (IS 350 s 51 J ST

R .
Sl 5 S .
ho);):l.udj:.:f [ )

o &l yo Lo J 28 .

SN PI PP (9P tawgs S J6 Sl
CPU>J§\L~$J;@|J~;\¢;Q®|J~;|¢»J\§A .
5CPU oT 5 b 51 a5 s 5 DP Master , 4 dx @) CPU L L e sl s Shes 53 IS @
(L5 o Jate o2 4PLC 131 L
autfw,};tw&_jl Olazty idw 43 &S slave Lawly ¢SS PROFIBUS dsly 53 JI o
(IM 153-3 o) &
45,}|We§i);QL:5;u1DPslave Ll b S s b JiS ol o



i N g

SR e b il

Jols pal ol &5 3 b 1 48 (ST-400 &S5 5 S7-300 &S L) ST-400 L S7-300 quws 55 @
LS a0l

5L 4xils 3 2 5 DP Master g & Jlail buly 55 5CPU 5 b g 8 53 @

315 355 s (5l 4T (5 DP Master 5, b 51 ol b s s pl 5165 8 BL5)1 0
PO

DPSlaVEddjjé‘)b%éu‘h.w‘)l{e\METzooModﬁc‘j}:@)ﬁ/é:))}élﬁb\) o
L gis fuaze DP Masterv:m,ﬂge‘u.

‘Operator panell

display unit

Optional
extension

MPUPROFIBUS or Ethemnet

I I
S7-200/s7-400 57-300/37-400

Siation A Staticn B

S
a
I 0%
IF'F{OFIEUS DP 'L I : L1 :
[ il 1 It ]
PROFIBUS-DP
ET 200M disiributed 10 ET 200M distributed 110
device with IM 153-2 device with IM 153-2

SIBM PS5 S Seioily
SYLL52 s STEPT Jij3lp, o
Redundant-Backup 5,131 ¢ 5 4t 53 3 92 g0 0315 U131 05 Sla S I sla oslizl @
Software



1 g Y5y

1P P S9P 93 53 Khas T-10
STPLC aaliy oo 2w gy cnl 53 odas (on DL 5 (ol 531 g5 (Ko 1 (5l ooy gy 5 S
CPU L5 L (gsle Ll 3 aalip el 5 piin 0313 51,35 CPU 33 a3 ol Sl 0T 451 51
Gl 5l ool ol sla oals Wity 5 a5 S 15 esbeT &l 53 5555 CPU 5 55k |2l Lol
anlsl 1y aal (gl o 55 JSie Hlars ol CPU asilr b AS™ o by Lol CPUGHT, by
LoT G s asb o Warm Standby S35 Oles Sl opl 03,8 s 4 1y 0T 5 J 18 5 das
CPU 35 2 (53,m ,85 4 H (5, m Sl o ) e3> - 55 & el oyl Hot Standby

A e 4l gl d s Ol jes

Master CPU Reserve CPU
j; Reads input information Reads input information ;I—
* R
| |
Processes the non-duplicated Processes the non-duplicated
application program application program
I I
Analyses the status information Analyses the status information
from the reserve CPU from the master CPU
Processes the redundani-backup Does not process the redundant-
application program backup application program
Copies redundant-backup data to Copies status information to master
reserve CPLU Cru
Cutputs non-duplicated and Outputs non-duplicated and
— redundant-backup cutput redundant-hackup output Lk
information information N

1P P 5 S9P1 335 Jgo! 10
AP e
5 Bl 0dd oslizul gl (g5lw osly (sl & (s 35 A 3 o3lizal 3,50 ET200M sladls @
w8 Gk 3L s g oS 5 Ol SelST 5k 4 il sl e DP Slave Lauls il
C ! (alqd‘ J:6 HWconfig «t ,; ,> Edit > Insert Redundant Copy
o g 35 eslital bl 3 slmman (215 51 Al et 53 5 S sy S 5 o Bn e o

.x}i@:w):.\—r»)tfbdsjjj don
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L5k Master O e 4 Ll 5 s PROFIBUS-DP i o5 Lais o

187.5 K il ot oslizul (S35 (5l 03l (51 457 5| DP Slave sl Lawly (55, o303 JUisil &5
Ll12M G

NBpy

2 ol s 5 on 4 OT 51 (SR Ll b 4 ol (s 4y SRS e el S e
s sl b Sl e 5 i SlST g b el S B ol b 358 1l 555 e
Caliies la i sl ol 6l OB ) 0l 5e 58 (pl sl 257 (55 sl o 33 Sl
(OB35 5 OB1 He) .5 gas e3lizul asli

P o5 SSs5l ol sl eSO FBLOL, FB103, FB104, FB105, FC100, FC101, FC102 o
Al

sTrue i, CALL_POSITION byl Jsl Jb:isss oo Slelp FBI0L aaly slesl 5lanl 55 @
Lol False 5 e55 0k

L MPISee) S7 0 bl gle JSS5 31 (S8 Gk 3l sods 5 hel g 55 L) ailir o
LU 3ss e oslimal 35 Ko Lol slas 8 (gl dauly ol 5 Jls e 43 5 el (Profibus
P daw g Yo) poslie 15503 S5 Y 51 8 55 aie Ly HRD byl bas )87l 5o
55 o oslial 4y 55l

Pl sl DL S sl Ll 5 s h eslizal Dbl gl FBI03 &S Sl asliy 55 ST
3,5 dal g eslazwl R_ID > 8000 0000H L SFC66 3 SFC65

FC6 bli,l sla S 5l a3l 13 p 3 55 eslizal Syl 5l FBLOA &S jlak ,5 ST o
35 dal g eslizal R_ID > 8000 0000H L FC5

4 by sla el oo pBn 53 il 355 eslizel Sl 6l FBIOS oS Sl asly o3 51 o
oy 4 b d@ b ssé ool ,l 3 Yes i, Send operating status messages yel,l Sbls
AL jasis L

Nl T sl w558 aslimul asly 6331 idw 53 Ol5 (03 1) ST sl edijlad 5 b mie OLoj @
3305 03lizal [EC (sla sijled 5 s i Ol

Aigh 0ol )1 3ST 659 5 5o .\.11.343))5|J‘J'élpj)>a;l.§.m| 3)30 SLaSFB 3 laSFC aun @



N1 S Y5

b las Lo (gls 2yl b dipd Cod 5 (sls ¢SS0 b uS™ o Startup &S g S 51 e
i o o plonil D i

DB_WORK_NO Working DB

DB_SEND_NO Send DB

DB_RCV_NO Receive DB

DB_A_B_NO dj}él)l}\(jjAWM)PIJ:.&’U:@Q:{MBJ:[:SA{L_%JADB

DB B_A NO AJ)JS‘ )‘jﬁ‘ rj.; 3 Br.:’ﬂ.rn 4;‘9}3‘ & o g o3l> JJL.':' Y .b}sjﬁ DB

4>l pl 15 558 0sls 3 OBB6 oo (sla pize 51 ol Sl Yo s wils Sk gr
sl 4}}}9‘ )‘_}5‘ (aj.v oslatal S0
™M s L PIQ(Process Image Output table) 5> <5 o5 5 b el il @

Sl dal 'C)"L;}J}'/&.U)) le.a.,\:-\jq.gwjz“.s" sl W si (o a5 FC100

d,::fgfjmm,igpa\;\os_gu‘s\&T;tﬂ@\dsw,m,ytwpsﬁw

e 4 J S 0y Olos Lo 5 D3okoen iy S S50 S g 3 533,85 plowl ys 4 28 5 O

>gh a..U\:ijLz
Control Word for Redundant Software Backup

DBE 10 DBB 11

BitNo. 7 6 5 4 3 21 0 76 5 4 3 210

HENEEEENE RN RN

1: Master-resens
change-over disabled

1: Master-resene change-ower
enabled

Sit is resered, may not be changed

D = Bit is not relevant 1: Activate masterresene change-oer
Skl 9555 L ol @t 95 2 B g0 9555 5 (ool ptem 93 G s Ol 53 @
S 313 5y Jlazl ol RUD I 5 6 Kos 5 5L Stop I 43 CPU & 51 o

o“#}d}‘&‘ ab o)\.zjéjé)‘: S d)ﬁ\W})A{d‘ DP Slave Jles .b.-«:‘)

PE o

rJl.ﬂ
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Il Sls 1 (o dlis ol 457308 0l> ol ol StOp &7 I CPU & ol
AL (Power OFf ) 3 gl CPU &S0 ol Sk ol 550 31 6,8 sl (sl . diKa

039 B &M E-10
23 SWR_LIB ol 4 6liutS” o ¢ (51530 g3 (SSs58l 31 Sty & Logrpo (651531 5 4y i 51 g
s> JB STEP 7 L ,5 File > Open > Libraries ol 5 Gy b 5l & 355 s sbwl STEP 7
2 s S e 53 e3lizal (51 (6T 5 53 & ABL o SN s 0 Jals Sl ol 5y dal
Jador 53 4T Gallan ¢ s 2 53 b Sl sl .l ST-400 & by 0 s amws 95 5 S7-300

.AJ\A&MMﬁng&k}ld;}é\W;:c\f&\@}b\.;)\tjn\{@\a.b—(ﬁj

S7-3004s L g3 5o (S 53 dwd

W 4 e ogou bl £g &b £ s pb
CPU 352 5o MPI Lty 3 b 5 s JB e s b MPI XSEND_300
CP342-5 & b ) FDL PROFIBUS
- AG_SEND 300
. R Industrial - -
P345-1 |
CP345-1 G b IS0 Ethernet
S7-4004 L g3 5o (S 53 dwd
b 4 Jlail ogou bl gg &b £ s pb
CPU ;5592 5o MPI Ll 3 b 5 e BB e b MPI XSEND_400
CP443-5 3 b jl FDL PROFIBUS
- AG_SEND 400
. . Industrial - -
CP443-1 |
Gb 150 Ethernet
CPU ,5 55w s MPI Lauly 3 b | MPI
CP443-5 d‘_}l’ Bl S7 PROFIBUS BSEND_400
. . Industrial
CP443-1 |
Gb Ethernet

Sl S Iy sy (o0 S & K3 LS 5 55 b S ol o ol SO Sl ol s

}}Jf@W:wjbb)jjbﬁﬂ)guﬂngﬁfj&uul’bwéu4:»'}



1 g

\tdd

XSEND_400 g XSEND_300 4iwd &b gixo

Sl

555 G155 0BL00 53 Sl o S oy

FC 100 ‘SWR_START’

3y Ll o i O3 U287 o by (A b 0 oS (1 el Lo L S

3,8 Soygo gl alp 6l 2l 5l dm 5 S L Sl epl 5358 Sl

FB 101 ‘SWR_ZYK’

355 Gl 5 OBBB 53 Casl oo SO oyl

FC 102 ‘SWR_DIAG’

s 3 5hn G SFBL0L Lo 5 s 2 5 ST o Gzt | o5l JUasl &S o)
555 G LCPU 53 a (555 ol SIS

FB 103 ‘SWR_SFCCOM’

AGSEND_400 9 AGSEND_300 4iwd O3l gioxn

Sl

e

355 Gl 3 OBL00 53 Gl oo SO !

FC 100 ‘SWR_START’

3t |l s e O3 U287 o b g (2 2 55b 4 68 (gl ol Lo b S

3,8 Sype wi a3l dn 5 BB AL S ol 5338 S8

FB 101 ‘SWR_ZYK’

355 Sl 3 0B8E 53 Tl (o S pl

FC 102 *‘SWR_DIAG’

s 3 5hn GpH SFBI0L Lo g oits 2 5 ST o Gzt 1 onls JUasH &S o)
.>}35)\K)QCPU;>)A‘5”¢M\£K

4 Gl 53 2 48 ASCo 1t 31, FCB 5 FC5 s b 55b 4355 4055 4 S
s (6,8 ,LCPU 55 4 (65, Ll 5 Lzes NCM ST

FB 104 ‘SWR_AG_COM’

BSEND_400 diws &b gicxo

Sl

e

355 Gl 3 OBL00 53 Gl oo SO !

FC 100 ‘SWR_START’

33t |l s e O3 U287 o b g (2 2 55b 4 68 (gl ol a5 b 2SS0

3,8 Sype wi P a3l dn 5 BB AL SIS ol 5338 S8

FB 101 ‘SWR_ZYK’

355 Sl 3 0B8E 53 Tl (o S pl

FC 102 *‘SWR_DIAG’

J\jtibj.i.:a@b"\}éFBlOlJm»}irﬁmﬁéjﬂd@%bnbdﬁléfﬁd\
.>}35)\K)QCPU;>)A‘5”¢M\£K

FB 105 ‘SWR_SFBCOM’
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by oM T T 4l

.3 ghea eslazal 4 g 33 M}Jﬁé)"u\}‘ oly sl
G55 & hlad (o e ) i shen ool G533 1530 e 5 53 &S 5 e e 4 bg e (s

ph Saley by a3 (Ko &
Outputs
Bit memory Address
Data blocks
Instance DB for the IEC counters/timers

ASn iy (Local) oo gla Jsce 35 5 Dbl 4 bg e Slades s Sl

T « 5 = Internal L;l.au\:&jboﬁs-sc,.ga-&)}ébljé\rjjol.::.fﬁ‘_;l.adf))\{e\fl)DB4.~

ST e s 1 L5l 5L
3 gh 1,2 0B100 b g sl

EC 100

e OIS

338 syl j0 0T & by sl il ol b K Sl eslizal pde &) 3
) o5 4 b 3 s eslial IEC ‘gba.\JJLg.&}Laéﬂobjj‘(l@ji;‘dboip@
P P
IEC_NO=0
IEC_LEN =0.
2 L) DB ¢ Wb 355 o 05lizu! DB_B_A _NO L DB_A B_NO (s ¢SS i aomilix
DB_A_B_NO 515t .55 6305 5 3 s Jsles OT Jsb 5 odd e oo 31 b gl o)le
:;;J,b&a;u;w\:)yul}j):
DB_A_B_NO =DB 255

DB_A_B_NO_LEN = W#16#0
DB_A B_NO ls ¢SS usles ;5 DB_RCV_NO , DB_SEND_NO ls oSS,

sl by LS (gl oslad €3] pte 53 2 55 LLDB_B_A_NO;
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Parameter Decl. |Data Type |Description Example|
AG_KENNUNG IN CHAR " Istation ID A’ for station A. ‘B’ for s tation B. ‘A
DB_WORK_NO IN Block-DB orking DB for redundant software backup. internal data only DB1
DB SEND NO IN Block.-oB DB |(1 which data to be ;enF to communication DB2
- - peer is collected. Contains internal data only.
DB RCV NO IN slockos  |PB in which the C_PU collects thg daFa received DB3
- - [from communication peer, Contains internal data only.
MPI_ADR IN INT - IMPI address of communication peer 4
LADDR IN T Logical base address of communication processor (in HWconfig). 260
VERB ID IN INT Connectlc_)n ID Num_ber_of connecFlon for r_edunc_iant 1
- -backup link (specified in connection configuration)
DP_MASTER_SYS_ IN INT DP master system ID . ID of DP master system to which the ET 200M 1
ID slaves are connected (in hwconfig)
DB_COM_NO IN | B°DB instance DB of FB 101 ‘SWR_ZYK’. DB5
Identification number of DP master
DP-KOMMUN IN INT |1 for DP master is a CPU with integral DP interface 1
2 for DP master is a CP.
Increment size for the matrix in which the CPU allocates the 1/0
ADR_MODUS INT INT laddresses (address matrix is CPU-dependent). 1
1, if base addresses 0,1, 2,3 ... 4, if base addresses 0, 4, 8,12 ...
INT Number of first output byte used by an
PAA_FIRST IN ET 200M with redundant-backup IM 153. 0
Number of last output byte used by an ET 200M with redundant
-backup IM 153. Output bytes in the range PAA_FIRST to
INT !
PAA_LAST IN PAA_LAST must form a contiguous range and may only be used 4
by the ET 200Ms with redundant-backup IM 153s
MB_NO IN INT Number of first memory byte used by redundant-backup appl program 20
INT [Total number of memory bytes used by redundant-backup application
MB_LEN IN . 30
- program. Memory bytes must be allocated contiguously
INT Number of first instance DB for IEC
IEC_NO IN counters/timers used by redundant-backup application program. i
[Total number of instance DBs for IEC
IEC_LEN IN INTlcounters/timers used by redundant-backup application 7
program. Instance DBs must be allocated contiguously
DB_NO IN INT Number of f_|rst.data block used by redundant- 8
backup application program.
INT [Total number of data blocks used by redundant-backup
DB_NO_LEN IN IAppl. program Data blocks must be allocated contiguously. 2
INT Lowest PROFIBUS address used for an
SLAVE_NO IN ET 200M DP slave with redundant-backup IM153 8
INT [Total number of ET 200M DP slaves used.
SLAVE_LEN IN PROFIBUS addresses must be allocated contiguously !
Identifier for IM 153-2 PROFIBUS address Setting
SLAVE_DISTANCE IN INT 11, if both interfaces have same PROFIBUS address 1
2, if interfaces have PROFIBUS addresses n and n+1
DB_A B_NO IN | BlkDB Isend DB for non-duplicated data sent from station A to B DB11
DB A B NO LEN IN worp  [Number of data bytes used in DB_A_B_NO. W#16#6
il 4
DB _B_A NO IN | BPPE ISend DB for non-duplicated data sent from station B to A DB12
DB B A NO LEN IN worp  [Number of data bytes used in DB_B_A_NO. WH#16#6
- 4
RETURN_VAL OUT| WORb  IBjock return value MW?2
EXT_INFO OUT| WORP  Return value of a lower-level block MW4
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EXT_INFO § RETURN_VAL gpalic

Error Code Explanation
W#16#0 No error.
W#16#8001 Illegal value for parameter Teil-AG-Kennung.

W164#8002 DB_WORK__NO could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
DB_SEND_NO could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
DB_RCV_NO could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
WHL1648005 DB_A_B_N(_) could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.

DB_B_A_NO could not be generated. Cause identifiable from return value of SFC 22. Return
WH16/#8006 alue stored in EXT_INFO.
W#164#8007 I1legal value for parameter E_)E_MASTER_SYS_ID or SLAVE_NO or SLAVE_LEN or

SLAVE_DISTANCE. Specified value does not match hardware configuration.
Wi#16#8008 Illegal value for parameter DP-KOMMUN if EXT_INFO=W#16#8888 or diagnpsis could not be
erformed. Cause identifiable from return value of SFC 51. Return value stored in EXT_INFO.
W#16#8009 Changeover lock for slayes could not be disabled. Cause identifiable from return value of SFC
58. Return value stored in EXT_INFO.
Status of DP slave interface could not be determined, Cause identifiable from return value of
SFC 59. Return value stored in EXT_INFO.
Error determining the PAA area used. Cause identifiable from return value of SFC 50. Return
Wi#16#8008 alues stored in EXT_INFO.

Wi#16#8003

W#16#8004

W#16#800A

WH#16#800C Illegal value for parameter ADR_MODUS.

W#16#800D  |lllegal value for parameter SLAVE_DISTANCE.

WH#16#800E  |IDB_WORK_NO can not be read. Reload blocks.

W#16#800F Illegal value for parameter DP_KOMMUN (no interfaces specified).

Error determining the addresses of the PAA. Cause identifiable from return value of SFC 50.
W#16#80F1 Return value stored in EXT_INFO.
Details specified for PAA_FIRST and PAA_LAST do not match hardware configuration.

Wi#16#8027 Internal error.

FB 101
2,8 on o o3kl 3 g0 Oty (s & ol s 51 DM QUi (551 ol pshia @
Db Sl p s el am g Bl e
Sl S s ag 5358 o il STl g1 g s e0ls Jil Sllee Sl 3 pKa e o
Lsd o SO ol g 05
c,..ﬂlﬁ_x{uj, (]
on 4 sl OT o5las 457 335 i Instance DB &G il 335 oo S5 &S ol 85

.L::la ok d.a;;&.ﬁ DB_COM_NO f“)lf. DL FC100 6\.&#‘)\1 ua_ﬁ



N1 S Yy
by ol b
Parameter Decl. |Data [Description Example
Type
\Working DB; details must be identical to
DB_WORK_NO | IN [®°*DBithose specified in parameter DB1
DB_WORK_NO of FC 100 ‘SWR_START".
This parameter indicates at what point in
the application program FB 101 ‘SWR_ZYK"*
is invoked.
CALL_POSITION| IN | B°: [TRUE if it is invoked before the redundant- TRUE
backup application program
FALSE if it is invoked after the redundant-
backup application program
RETURN_VAL | OUT | WORP Block return value MW6
EXT_INFO OUT | WORP Return value of a lower-level block MW8
EXT_INFO ¢ RETURN_VAL ﬁél&o
Error Code Explanation
IW#16#0 No error
IW#16#8008 I1legal value for parameter DP-KOMMUN if EXT_INFO=W#16#8888 or diagnosis could not be

performed. Cause identifiable from return value of SFC 51.

W#16#800A Status of DP slave interface could not be determined. Cause identifiable from return value of
ISFC 59. Return value stored in EXT_INFO.

IW#16#800F I1legal value for parameter DP_KOMMUN (no interfaces specified).

IW#16#8010 IChangeover of DP slave could not be performed. Cause identifiable from return value of
ISFC 58. Return value stored in EXT_INFO.

IW#16#8011 IConnection can not be established. Teil-AG-Kennung invalid.

IW#16#8012 No job present in communication FB (FB 103 ‘SWR_SFBCOM’), (instance DB defective or
internal error).

IW#16#8013 Error encountered when sending (FB 103 ‘SWR_SFBCOM’, FB 104 ‘SWR_AG_COM’,
FB 105 ‘SWR_SFCCOM’). Cause identifiable from return value of
ISFC 65 ‘X_SEND’/FC 5 ‘AG_SEND’/SFB 12 ‘BSEND’. Return value stored in EXT_INFO.

IW#16#8014 Error encountered when receiving (FB 103 ‘SWR_SFBCOM’, FB 104 ‘SWR_AG_COM’,
FB 105 ‘SWR_SFCCOM’). Cause identifiable from return value of
ISFC 66 ‘X_RCV’/FC 5 ‘AG_RCV’/SFB 13 ‘BRCV’. Return value stored in EXT_INFO.

IW#16#8015 Redundant-backup link failure. Check hardware.

IW#16#8016 ICommunication peer status can not be read (FB 103 ‘SWR_SFBCOM’). Cause identifiable from
return value of SFB 23 ‘USTATUS’. Return value stored in EXT_INFO.

IW#16#8017 |All DP slaves have failed.

IW#16#8018 Not possible to write to Send DB (FB 104 ‘SWR_AG_COM’, FB 105 SWR_SFCCOM’). Cause
identifiable from return value of SFC 20. Return value stored in EXT_INFO.

W#16#8019 Not possible to read Receive DB (FB 104 ‘SWR_AG_COM’, FB 105 SWR_SFCCOM’).

IW#16#8020

Internal error.
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Parameter Decl. [Data Type Description Example

Number of working DB for redundant

software backup. Must be identical with

that specified for parameter 1

DB_WORK_NO of

FC 100 ‘SWR_START".

DB contains internal data only.

Startup information from diagnostic OB,

INT OB 86

OB 86_EV_CLASS IN Copy the variable from the declaration #OB86_EV_CLASS

table of OB 86.

Startup information from diagnostic OB, OB 86.
INT

OB 86_FLT_ID IN Copy the variable from the declaration #0BB6_FLT_ID

table of OB 86.

WORD Block return value MW14

DB_WORK IN INT

RETURN_VAL ouT

EXT_INFO § RETURN_VAL gali

Error Code Explanation
IW#16#0 No error.
IW#16#80F2 Ilegal value for one of the parameters of FC 102 ‘SWR_DIAG’.
More DP slaves present than specified in FC 100 ‘SWR_START’. Check parameter SLAVE_NO
W#16#80F3 or SLAVE_LEN.

FB 103 FB 104 g FB 105

Ay e L S plejleds e

4 ol o 1 35 JUisl Sllas 5 0ad Sl 3 FC 101 S bou g gdits ;8 5k o
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Siation & Station B
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Heon-duplicated Hon-duplicated
applicaticn OB 1015 DE 11 ig) apg%ﬂ;_?;un
progran automaticslly a""’:l'_'gait;_:fltl_f -
. copied 1o éu:f—iBBE
L EW 10 Station B M w30
T DE10.DEW 0 _‘\_\_‘. T DB11.DEW 0
Redundant- Ragaﬂunﬂankupt-
backup
application application
Program Program
L DE10.DEW O # ﬁlgamﬁ 1}
T BW 20
L DE1l.DEW 0 L DBli.E]DBw 0
T BW 40 T RW
DB COM NO_

wa) 358 o 3wl STEP 7 Luy 5 uil «FB 101 4 b« Instance DB ¢S, (DB x| o

(-L.&LA:.&‘J Jf}aj}ﬁjb d}?‘)‘}‘fﬁ)’ ol a:Lﬂ.‘.‘.w‘L;LASFB}SFC r\.ojc\fu’.bj&

slword Jols ¢S cpl ¢ SbLS C\q;}‘}d)\}ﬁ): oslazul 3590 Jls Glaosls pogdle @

AL e S 5 Cardg
&M bl

DBW

Meaning

Content

Input and output parameters of

0..6 Internal data FB 101 ‘SWR ZYK’
8 Status word Status Word for Redundant Software
Backup
10 Control word Control Word for Redundant Software
Backup
12 upwards Internal data Irrelevant
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315-2DP _Jue CPU 98 oy Sl JG— ) Jte
FB 103 i amiliz 5 b YF+ (sla S Syseo 4 FB 104 51 eslizel &y g 3 Do JUis!
05 SRl A 53 W 6 Syl 355 e plandl (L VE sle S L 38 eslind

5 g Jaia 45 331 5531

Yvs

[Transmission time for PROFIBUS [Transmission time for Industrial [Transmission time for MP1
(AG_SEND) 187.5 kBaud to Ethernet (AG_SEND) 10 MBaud |connection (XSEND) 187.5 kBaud
1.5 MBaud

60 ms per 240-byte block 48 ms per 240-byte block 152 ms per 76-byte block

S S8 53 63 e S oty 53 Sl oS Sl zae (b5 G Jsd 55 o sla Ol
ol Sas 03l JUiml AL wxbls 3525 S 5 NOdE 55 51 i il 5 dibl ods Joos o
S I BB e Ol Sl e

AL 210 MS OT (gl ol Ol S 1o oS 55 o 428 5 OB 5 55 aig 33l (63 5,8 asl 5 pioman

414-2DP Jo CPU 93 -y OleMbo! &SI — ¥ Sl

Number of [Transmission time for [Transmission time for MPI
bytes to be PROFIBUS/Industrial Ethernet, connection at 187.5 kBaud
transferred 187.5 kBaud to 12 Mbaud

1 kByte 250 ms 340 ms

4 kByte 1s 1.36 s

16 kByte 4s 5.44 s

64 kByte 16 s 21.76 s

rn4{&;,&,;4,};\W;tbl,,;;ﬂbS;ﬁulaiju;;gjéqﬂ?)wgdmuu
Olej Sde 345 plnil BSEND / BRCV (gla S 3 b 51 Sledbl JUisl 35 5 sl odd Joo
Mew) 2o ol K ol 5 5,03 (S 55 (K BUS m) CPU _bls )l oo b 4y SleMbl Uiz
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ET200M s DP Slave s 55> Obo) Oow

ssb 4 ET200M Gsla DP Salve das oo 55 Oltiy gt 0 (ool ot 1 ol & (o Ca
S7-300 sl Lss (oo Juoze OLziy o2 DP Master 4 Jol i DP Master i s
AL oo Jlast it s 5L s 5o DP Slave cuia STlu> S7-400 (gl 5 DP Slave Hlg STl
Cug iy (b GBALFle o8 B 45 dil oyl I 2k s DP Slave slax el al b

g oo JE Gl A
T sl 45~ 2 s OB L)OBL _1352/,5 b 45 s Lo DP Slave Jlés! Cgm sl 6 35 0 1 2S5
Ko w3l ,2iy DP Slave A L F JLisl Cgom oY Oloj I Cogl o (355 o S5 iloj b 4

Al [y AL F ) a8 w3 03ldzu] 3 30 (518 DP Slave s/t T

&oicxo DP Master b 315-2DP (Jue CPU -V Jlw

Number of ICPU consisting of S7-300 with integrated DP Master...

DP Slaves 12 MBaud 1,5 MBaud 500 kBaud 187,5 kBaud
1 6 ms 6 ms 7 ms 12 ms

2 12 ms 12 ms 14 ms 24 ms

4 25 ms 25 ms 30 ms 50 ms

8 2 X 25 ms 2 X 25 ms 2 X 30 ms 2 X 50 ms
16 4 x 25 ms 4 x 25 ms 4 x 30 ms 4 x 50 ms
32 8 X 25 ms 8 X 25 ms 8 x 30 ms 8 X 50 ms
64 16 X 25 ms 16 x 25 ms 16 x 30 ms 16 x 50 ms

4 CP b Jovo b ol o b xoizxo DP Master b S7-400 08 Sy CPU Y Sl

DP Master Olgie

Number of CPU consisting of S7-400 with integrated DP Master CP as DP Master (CP 443-5)
DP Slaves 12 Mbaud 1,5 MBaud 500 kBaud 187,5 kBaud  [187,5 kBaud to 12 MBaud

1 5 ms 9 ms 13 ms 20 ms 55 ms

2 10 ms 18 ms 26 ms 40 ms 100 ms

4 20 ms 36 ms 39 ms 80 ms 200 ms

8 40 ms 64 ms 78 ms 160 ms 400 ms

16 2 X 40 ms 2 X 64 ms 2 X 78 ms 2 x 160 ms 2 X 400 ms

32 4 x 40 ms 4 x 64 ms 4 x 78 ms 4 x 160 ms 4 x 400 ms

64 8 X 40 ms 8 X 64 ms 8 X 78 ms 8 X 160 ms 8 X 400 ms
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S7-300 i 98 Jlait

Stations Network Connection [Transmission  [Connection Library for
Networked Via... Interface ISpeed Required Blocks
Required
MPI CPU 187.5 KBaud | Permanently configured connection | XSEND_300
PROFIBUS CP 342-5 max. 1.5 MBaud FDL connection AG_SEND_300
Industrial Ethernet CP 345-1 10 MBaud 1SO connection AG_SEND_300
S7-400 W 9o Jla“l
Stations Network [Transmission IConnection Library for Blocks
Networked Via...  |Connection Speed Required Required
Interface
Permanently configured XSEND 400
MPI CPU 187.5 KBaud Connection- S7 connection BSEND_400
FDL connection AG_SEND_400
PROFIBUS CP 443-5 max. 12 MBaud S7 connection BSEND_400
Industrial Ethernet CP 443-1 10 MBaud I1SO connection AG_SEND_400
S7 connection BSEND_400
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CPU
Description Order Number
CPU 315-2DP 6ES7 315-2AFxx-0AB0
6ES7 315-2AG10-0AB0
CPU 316-2DP 6ES7 316-2AGxx-0AB0
CPU 318-2DP 6ES7 316-2AJxx-0AB0
CPU 412-1 BES7 412-1XFxx-0ABO
6ES7 412-1FK03-0AB0
CPU 412-2 BES7 412-2XGxx-0ABO
CPU 413-1 BES7 413-1XGxx-0AB0
CPU 413-2DP 6ES7 413-2XGxx-0AB0
CPU 414-1 BES7 414-1XGxx-0ABO
CPU 414-2DP 6ES7 414-2XGxx-0AB0
BES7 414-2XJxx-0AB0
CPU 414-3DP 6ES7 414-3XJxx-0AB0
CPU 416-1 6ES7 416-1XJIxx-0ABO
CPU 416-2DP BES7 416-2XKxx-0ABO
6ES7 416-2XLxx-0AB0
CPU 416-3DP 6ES7 416-3XLxx-0AB0
CPU 417-4 6ES7 417-4XLxx-0AB0

Communication Modules with DP Master Function

Description

Order Number

Communication module CP 443-5 Extended
(for connection to PROFIBUS network)

6EK7 443-5DXxx-0XEO

DP master interface IM 467 or IM 467-FO
(for use in V1.1 only)

6ES7 4675GJxx-0AB0O
6ES7 4675FJxx-0AB0

Communication Modules for linking the stations

Description

Order Number

Communication module CP 342-5

6ES7 342-5DA00-0XEQ
6GK7 342-5DA02-0XEO

Communication module CP 343-1

6GK7 343-1BA00-0XEO
6GK7 343-1EX11-0XEO

Communication module CP 443-5 Extended
(for connection to PROFIBUS network)

6EK7 443-5DXxx-0XEQ

Communication module CP 443-1 ISO
(for connection to Industrial Ethernet)

GEK7 443-1BXxx-0XEO

Modules for ET 200M Distributed 1/0O Device

Description

(Order Number

2x DP slave interface IM 153-2

6ES7 153-2AA02-0XB0 => version 2
6ES7 153-2AB01-0XB0 => version 2

)All digital and analogue modules for ET 200M

(See catalogue ST70)

Counter module FM 350

6ES7 350-1AHOX-0AEQ

CP 341 (20 mA TTY, RS232, RS422/485)

6ES7 341-1xHO01-0AEQ
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CALL_POSITION =TRUE SR A TR
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Instructions for
redundant-backup
application program

250 oo aid g Caand (| 53 9530 (6,8 sl

MO001: CALL FC1

3sh oo i g Cend cpl 55 b5l sl
Instructions for

communication program

CALL FB 101, DB5

DB_WORK_NO :=DB1 543 o 1515 OB35 L OBL slgs! s FBLOL
CALL_POSITION =FALSE 458 1L 545 o esls 5| FFALSE I, CALL_POSITION s,k
RETURN_VAL :=MW10 el oy plal s 5331 (63,1157 a0l 315 0 47258 o P

EXT_INFO =MW12
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Hame Type Lal
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FCl : Title
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Hetworl 1i: Title:
Comnsmt
A LEL .DEBX 4.3 <ocheck of FLZ_Class
JC AEH
I 2163 srsmt B_ID for PIC A
T iR_ID
J0 ESEM
ASH: 1 INRilead ~rmet E_ID for FLIC B
T #R_ID
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CALL FB 101, DB5

DB_WORK_NO :=DB1 394 o Sl ,20B35 L OBl (gluwl ;5 FB101
CALL_POSITION :=TRUE
RETURN_VAL =MW6 348 o3y I STRUE Ll CALL_POSITION i,
EXT_INFO :=MW8 " T "
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SPB MO001 ST e o g8l (65 5,8 sl s (gl ol 1 sl

Instructions for
redundant-backup
application program

Db o i g Caamd ) 53 493 (63,8 4l

MO001: CALL FC 1
CALLFC2

Instructions for
communication program

3 g o A g S ol 5o DLl 4l

CALL FB 101, DB5

DB_WORK_NO :=DB1
CALL_POSITION :=FALSE
RETURN_VAL :=MW10

EXT_INFO =MW12
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S 5 ol p sl
OB 100 Startup Program

CALL FC 100

AG_KENNUNG =A
DB_WORK_NO :=DB1
DB_SEND_NO :=DB2
DB_RCV_NO :=DB3
MPI_ADR =

etc.
Ty
4>1-45.\.&:6«C)Ma\(._:.w.:_.u4;.3}5-A.;JS4{1‘.:;'5)\{JIEM@‘S?\}S-I}I)FCloodfM{OBlOO
LUl opl 55 Sl 15 b asls 1 o lalias ax 5 £5,8 15 oslinal 35 g0 bLS,1 (6l ol oo ola o yoT
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AL (4 IEC (slo i Oloj/ oislad 4y by o
OB 35 Timer-controlled Program

CALL FB 101, DB5
DB_WORK_NO :=DB1
CALL_POSITION :=TRUE
RETURN_VAL :=MW115
EXT_INFO =MW117

A DB5.DBX 9.1
JC MO001

Instructions for redundant-backup application program
(program section exists on station A and station B)

MO001: CALL FB 101, DB5
DB_WORK_NO  :=DB1
CALL_POSITION :=FALSE
RETURN_VAL =MW119
EXT_INFO =MW121

T
= 3 83 5| STRUE Usls |, CALL_POSITION el L 5545 Iy 3 OB 35 (glawl 45 LL FC 101

3,8 15 eslimal 3590 Cards b J S glasls 5313 (6l dilg e 0l e Instance DB 0T
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OB 86 Diagnostic Program

CALL FC 102
DB_WORK =WH16#1
0B86_EV_CLASS :=#OB86_EV_CLASS
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RETURN_VAL :=MW130
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Modules

Order Number

Remark

Local: Redundant dual-channel DI

D116 x 24 V DC Alarm

6ES7 421-7BH00-0ABO

DI32x24V DC

6ES7 421-1BLOX-0AAD

DI32x 120V AC

6ES7 421-1EL00-0AAQ

Distributed: Redundant dual-channel DI

D124 x24V DC

6ES7 326-1BK00-0AB0O

F module in standard operating mode

DI 8 x NAMUR [EEX ib]

6ES7 326-1RF00-0ABO

F module in standard operating mode

D116 x 24 V DC, Alarm

6ES7 321-7BH00-0ABO

DI16x 24V DC 6ES7 321-1BH02-0AA0
DI32x24V DC 6ES7 321-7BL00-0AAD
DI32x 24V DC 6ES7 321-7BH01-0ABO
DI8x230V AC 6ES7 321-1FF01-0AAQ
DI 16 x Namur 6ES7 321-7TH00-0ABO
DI 4 x Namur 6ES7 321-7TRD00-0ABO

Local: Redundant dual-channel Al

Al 6x16Bit

6ES7 431-7QH00-0ABO

Distributed: Redundant dual-channel Al

Al 6 x 13 bits 6ES7 336-1HE00-0ABO F module in standard operating mode
Al 8 x 12 bits 6ES7 331-7KF02-0AB0O

Al 8 x 16 bits 6ES7 331-7NF00-0ABO

Al 4 x 15 bits 6ES7 331-7RD00-0AB0O

Local: Redundant dual-channel DO

DO 32 x 24V DC/0.5A 6ES7 422-7BL00-0ABO

DO 16 x 120/ 230V AC/ 2A

6ES7 422-1FH00-0AA0

Distributed: Redundant dual-channel DO

DO10x24VDC/2A

6ES7 326-2BF00-0ABO

F module in standard operating mode

DO32x24VDC/05A

6ES7 322-1BL00-0AA0

DO8x24VDC/2A

6ES7 322-1BF01-0AA0

DO8x24VDC/05A

6ES7 322-8BF00-0ABO

DO8x230VAC/2A

6ES7 322-1FF01-0AA0

DO 16x24V DC/05A

6ES7 322-8BH00-0ABO

DO 16 x 24 V / 10 nA (Ex)

6ES7 322-55D00-0AB0

Distributed: Redundant dual-channel AO

AO 4 x 12 bits 6ES7 332-5HDO01-0AB0
AO 8 x 12 Bit 6ES7 332-5HF00-0ABO
AO 4 x 15 Bit 6ES7 332-5RD00-0AB0

AO 8 x 12bit

6ES7 332-5HF00-0ABO
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Modules with diodes without diodes
6ES7 422-7BL00-0ABO X _
6ES7 422-1FH00-0AAO0 - X
6ES7 326-2BF00-0ABO X X
6ES7 322-1BL00-0AA0 X -
6ES7 322-1BF01-0AA0 X -
6ES7 322-8BF00-0ABO X X
6ES7 322-1FF01-0AA0 - X
6ES7 322-8BH00-0ABO X -
6ES7 322-5SD00-0AB0 X -
Tl asls |y 55 Slesin S olgl 5L L IN40OS. .. ... IN4007 C\}ai D ol el el gl 555
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Resistance 50 Ohm 250 Ohm
Current measuring range +/-20mA +/-20mA 4..20mA
Input range to be configured +-1V +-5V 1.5V
Measuring range cube positioning “A” “B”
Resolution 12bit+sign 12bit+sign | 12bit
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Table 7-6 OB 1
2TL Explanaticn
HoP 0z
SET;:
R VERSBUCH2 ; SfInitialization
A BGA; S {Read module A firat?
JCH WBGE; /I Wo, continue with module B
WEGA: SET;
B PEF_BIT; //Delete PEZF bit
L PED 8; J/Read CPU O
U PEF_BIT; //Was PZF detected in OB 1227
SPBN PZOE; J/1f no, procesa acoess OK
U VERSUCHZ; //Mas this acceas the second attempt?
SPE WBGO; J/If ves, use substitute value
SET;:
R BGA; S /Do not read moduls A first any more
J/in future
5 VERSUCHZ;
WEGE: SET;
E PZF_EBIT: [/ /Delete PEZF bit
L PED 12; J/Read CPU 1
U PEF_BIT: f/Was PZF detected in OB 1227
SPEN PIOK; J/1f no, proceaa access OK
U VERSUCHZ2; J/Waz this accegas the second attempt?
SPB WBGO; J/1f ves, use aubatituts value
SET;
| BGA; J/Read medule A firat again in future
8 VERSUCH2 ;
Ju WBGHA;
WBaD : L ERSATZ; J/8ubstitute value
PZOK: J/The value to be uwsed iz in Accumulatorl




N2 B S 9230

Y\#

Table 7-7 OB 122
8TL Explanaticn
// Dose module A cause PIZF?
L OBl22 MEM RDDE; J/Logical base address affected
L WHLEHE;
== I; J/Moduls AR
SPEN MO1; J/If no, contimue with MOl
//PZF upon access to module A
SET;
= PZF BIT; //8et PEF bit
SPA COMT;
// Doss module E cause PIF?
MO1: MoP 0;
L OBl22 MEM RDDE: //Logical base address affected
L WH1lEHc;
== Ij //HModuls B?
SPEN CONT; //If no, continus with CCHT
//PZF upon access to module B
SET;
= PZF BIT; //8et PEF bit
CONT: MNOP 0;

4903 b 0 s 9993 £
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Systemtrl\]/lodes of Operating Modes of the two CPUs
S7-400H Master Standby
Stop STOP STOP, deenergized, DEFECTIVE
Startup STARTUP STOP, deenergized, DEFECTIVE, no synchronization
Single Mode RUN STOP, TROUBLESHOOTING, deenergized, DEFECTIVE, no
synchronization
Linking RUN STARTUP, LINK-UP
Update RUN UPDATE
Redundant mode RUN RUN
Hold HOLD STOP, deenergized, DEFECTIVE

25 JS Wl e -1 s ) e )57 e 355 (0 RUN 4 Stop 3l Redundant g o 35
338 )3 pCPUL 3l |3CPUD 4 &5 Codls dr g bbibles ooy 58

System mode

(3 Stop
@ Startup
& Single Mode
Linking
(5} Updata

©

Redundant mode

POWER ON at CPU O

Master CPU

POWER ON at CPL 1

Standby CPU

STARTUPY

Updating the usar
LINK-LUP

program

Updating of dynamic,
dala UFDATE
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Master CPU (CPU O)

Link-up
RUM (REDF LEDs flash at 0.5 Hz)

Standby requests LINK-UP

Standby CPU (CPU 1))

sTOP

Deletion, loading, generation and
compression of blocks are no
longer possible.

Test and commissioning
functions are no longer possible.

sion and FEPROM content

Deletion, loading, generation and
compression of blocks are no
longer possible.

Test and commissioning functions|
are no longer possible.

Comparison of memory configuration, operating system ver-

Copy load memory content %
Copy user program blocks of main memory *

Assumption of the connections

All connections are

broken
I

Resumption of the DP slaves

Update
see Figure 6-2

Lift restrictions; catch up delayed
execution

over with new standby put into STOP mode

Lift restrictions; catch up delayed
execution

Redundant system mode or master/standby switch-

) If the option “Switch to CPU with Modified Configuration” is active, no load memory
content will be copied; you can see what is copied from the user program blocks of the
main memory (OBs, FCs, FBs, DBs, 3DBs) of the master CPU in Section 6.2.3.

Figure 6-1 Functional sequence of link-up and update
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Master CPU (CPU 0) Standby CPU (CPU 1))

RUN Update(REDF LEDs flash at 2 Hz) sTOP

Status message “Synchronize” to
all partners logged on

Asynchronous SFCs for data remrd‘s
<given negative acknowledgement )

[
Messages delayed

All OBs up to priorty class 15 (incl. OB
1) delayed

Start of monitoring for max.<scan-cycle
time extension

Master copies contents of the modified data blocks

Current comm. jobs <delayed or new
ones rejected

Start of monitoring for max. communica-
tion delay

I
OBs of priority classes = 15 are delayed
with the exception of the watchdog in-
terrupt OB with special treatment

If appropriate, execution of watchdog
interrupt OB with special treatment

Start of monitoring for max. blockage
time for priority classes = 15

Master copies outputs

Start of min. /O retention time

Master copies the contents of the data blocks <that have been
modified since they were last copied

Master role

Master copies timers, counters, markers, <inputs and the dia- change

gnostics buffer

) A detailed description of the SFCs, SFBs and communication functions concerned can be
found in the sections below

Figure 6-2  Process for update



N2 B S 9230 YYY

Update Job 18 (53959 Sl Sl Ok Plo>
255 (o B et Ske sl Sl S Update - o

b i I T Fedun-
I I | f P dant
opera-
—{vin 110 hold time Htign
4—Disablingtime far or
priarity dasses =15 L ater
Standhy

- IC::mmuniu:;atiu:un delay I—Psw'rtching
. | I Scan cydetime extersion |—P

23 dsmp b 0l Jilas cpl e aST Jlesl (63555 (P 52,5 0boj 53 1) 518 LLCPU ol ol

::}L@wl’u

Min. signal duration > 2 xx time required for 1/0 update (for DP only)
+ call interval of the priority class
+ processing time for the program of the priority class
+ time for the update
+ processing time for programs of high-priority classes

ol ol 0313 325 OB 40 Ll Priority Class>15 (g1, ol Jold> ool (gl S 5 Ko 55
For DP anly:

Time for updating the
IFO (worst case 2x)

/

Processing time for the pro-
gram of the priority class — for
example, run time OB 40

/ Call interval / Time for updating Processing time
of the priority class (TS ms + 0.7 ms per of high-pricrity
—for example, OB KE for modified data pricrity classes
40 blocks)

| Minimum signal duration
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& FCRZ LT_BT  &CL Function 2354

L3 FC102 FRead.. 5STL Function 406

ik DB Inzt_DO... DB Drata Block 106

F DE10 DB Data Block G4

MAUaT It Function . WAT | Variable .. -



ey N2 B S 9230

S
el 0 0305 olaztl 3l lgT 4 L ss o0 35015 CPU 4 " T 5IVDT 5 VAT

R vie]

)AJ&‘):ﬁda\;ﬁlMMBJASFB Ly 5 dmes 5 50 Offline iy 55 &8 Sba S s

23,5 odalis 0§+ Online ws

Memory Card aél> &, 3 oolaiw! b Load Memory g 381

Load .AJ;@)|)§CPU 95 Ml 53 9555 o 03l CPU absl= 21530 (6l s MC L ababl> & yl8

.:ﬁaljs-ajlf«ﬁb}wMuﬁwdualﬁwMemory

Front elevation Side elevation

- I
B

m

(&)

P

% Type plate

E

o X
= g
5 g

[

£s S
=

Grip

J;ARJ‘)WLQMQA)DB)FC)FB)OB6&5%0‘}@@\:—&3\56))
:.a)b:ﬁ-jsxﬁéb-;))\fty'j;

RAM ()
(FEPROM) L Flash (Y

RAM &,

33 s 0313 513 SVl 515 1y S8 5 S e3linal 4l 5 s (g5le 0,55 6l Ol o )8l
S o3 0T 53 1) e &S StepT aali; 52 b 51 el RUNIP L StOp e 53 CPU 8™ I

S sk e B

sh S (Km0 (55, Sledbl 343 03,57 0w CPU 3l 5IRAM &8 100

s o SSLRAM &) il bl 3 o 55 BaCK UP 415 5350 o8 CPU w iz S1(Y



N2 B S 9230

A

Flash &y

LOT G5 (T, eslial b 5 Lus 65lw 0,55 6l s RAM &) 40l Ol 55 o 55 )8 ol )
Fail Proof ~Ma ol 4 5 555 (a5 &S 0358 alad 105 L 35 03557 05, )8 S14S ol oI RAM

Al

Program |, 6T CPU 555 (55, Olss o0 ysb pmers 35 (505 46 PG (55, Ol o |, Flash &8

.J}QJ

:;w(\l,\élot}s@ﬂju:,),;,'\uﬁiqﬂashQ,K@uuﬂQJ;Loadétﬁ

Step7&,b)‘wﬁ5$ﬁé)b‘)|:|ash Q)Lf‘a:l:)\réstopuu):bCPU E::y -\
.V._JLQJGAA)L\ACPUQ\JMU,:

Lsal_Oad QT#L[|)4.»UJ.!‘5a:\b)bBPG)Jﬂdﬁﬁf@}hﬂ‘&)JOfﬂine CJB-)J‘)FlaSh Q)K -Y

r.:A)L;A)‘J,;CPU Q%‘))‘)Q)Kwﬁf

Q)ﬁb@)gwoJ;STOP‘)CPU ‘M‘M@‘ﬁwbdh;u)gﬁ}’ﬁd‘j;x

3,13 3 5 s Work Memory 1531 0\l CPU 417-4H 5 Lazs

J}.&:ﬁ rl’u‘* lf.\ CJW‘))CPU )Ll{)} f\:— 6L€:Jl§ Q}‘))‘J.;\;)K U’l‘

polariy
protection

Sl 1and 2

sl

CPU 417-4H 38 Work Memory 4&8l> g 138!

:4:,-,5&\5;;&5



r¥o N2 B S 9230

.(.:M)I;\QW\,;tJQT.\igug;gwu;QK&_uﬁ\ .
@lﬁ&f&)g‘\sb%‘)éij 6;ﬁéu|x|j@é)y);¢}:o)l§ (]

’}‘M‘}"}_’.)d}'&"&Lbhc‘)\{)‘°3w"‘“-’:§jw‘jl~"r:‘;'\"°3b)‘_)5

Combination Slot 1 Slot 2
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Standard CPU (e.g. CPU 417-4)

Baseline

Mounting
rack, UR1

PS 407, 10 A
CPU 417-4
SM 421

SM 422

1

Fault-Tolerant CPU in Single Operation {e.g. CPU 417-4H)

Factor

Mounting rack,
UR1

PS 407, 10 A
CPU 417-4H

SM421
SM 422

Redundant CPU 417-4 H in split mounting rack

Factor

57

PS 407,10 A
CPU 417-4H
PS 407,10 A

SM 421
SM 422

SM 421

SM 422

Mounting rack UR2-H

LT CPU41T-4H

2 fiber-optic cables

Redundant CPU 417-4H in separate mounting racks

Factor

59

Mounting
rack, UR1

PS 407, 10 A
CPU #17-4H
SM 421
SM 4z

PS 407,10 A

Mounting
rack, UR1

CPU 417-4H

SM 421
SM 422

2 fiber-optic cables
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One-way, distributed 'O Baseline

2w fiber-optic cables 1

PS 407, 10A
CPU41T-4H [

PS 407, 10A
CPU417-4H

ET 200M

21

SM 322

M 15

—.~ SM 321

Switched distributed 110 Factor
3or12*

2 fiber-optic cables

CPU 417-4H T
PS 407, 10 A
CPUMT-4H T—

PS 407, 10 A

DP

o
= Y
ET 200M

32

IM153-2
F—1 SN 321
SM 322

IS

* A factor of 3 applies to the condition when the failure of an /0 module has resulted in the entire system
stopping. A factor of 12 applies when the failure of an /'O module has not resulted in the entire system
stopping.
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Single—channel, one—way /O MTEF factor
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Single—channel switch 11O MTEF factor
2w » fiber-optic cables 70
L |
| |
< | T < | T
[=] [=]
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5 il 5 =+
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w o w o
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[ l
[ Sed | f ey
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Active
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IR || en
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Redundant /O MTBF factor
2 fiber-optic cables sea table below

PS 407, 10 A
CPU 417-4H
PS 407,10 A
CPU 417-4H

o [
ET 200M B4 ET 200m
3 5[ 258
333 | 233
Table A-1  MTEF factor for redundant VO
Maodules MLFB MTBF factor
Digital input module, distributed
DI 24xDC24V BEST 326-1BKO0-0ABO 500
DI BxNAMUR [EEx ib] BEST 326-1RFO0-0ABQ 500
DI1ExDC24Y, intermupt BEST 321-TEHO0-0ABO 20
Analog input module, distributed
Al 6x13Bit BEST 326-1HEQD-0ABO 500
Algx12Bit BEST 3231-TKF02-0ABO 25
Digital output module, distributed
DO 10xDC24VI2A BEST 326-2BFO0-0ABO 500
DOBxDC24V/2A BEST 322-1BF01-0AAD 3
DO32xDC24VI0.5A BEST 322-1BLOO-0AAD 3
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Standard communication Baseline
1

S7-400 with
Single-user 05 ST-400H system Tault-tolerant
CPU

e

I'.ﬂﬂ.l'l
I

Fault-tolerant communication Factor
83
ST-400 with
Single-user 05 87-400H system fault-tolerant
CPU

AT

TR
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ET 200M
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Boiler prot.
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Programming device

|

Programmable controller
57 F Systern

=

==

ET 200M distributed 110 device
Fail-safe signal modules

{opticnally redundant)

ET 200M distributed 170 device

{optionally redundant)

. B

ET 2005 distributed /D device
Standard modules

-
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T by sl e
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HSEP- F"-‘Exf-). 90 4 opl WDIP Switch
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0  S3=1 (Monitor OFF CH3), S4=S5=0 (LINE Mode CH3)
0  S6=1 (Monitor OFF CH2), S7=S8=0 (LINE Mode CH2)
e IM153-2 FO PROFIBUS address 3
. SM 326F DI 24Module address 8
. SM 326F DO10 Module address 24
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User Times From To Max. Inaccuracy
10 ms 50 s +5 ms

>50s 100 s + 10 ms
>n*50s (n+1)*50 s + (n+1)*5 ms
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CPU Password Password for Safety Program
Input In HWCONFIG, during configuration In SIMATIC Manager, Options >
of the CPU, "Protection" tab in the Customize Safety Program
"Properties" dialog box
Requested at L] Downloading of the whole 1 Compilation of changes to the F
program from CFC or SIMATIC program
Manager [ Switching safety mode on and off
) Downloading of F program 1 Downloading of changes to the
changes from CFC data of the F program when safety
[J Downloading and deletion of F mode is inactive
blocks from SIMATIC Manager [1  Modification of F constants in CFC
[l Downloading to the EPROM test mode
memory card on the CPU from
SIMATIC Manager
) Memory reset from CFC or
SIMATIC Manager
[l Modification of F constants in
CFC test mode
Validity Legitimization is valid without An hour after the password has been
restrictions, until explicitly withdrawn entered or until the access rights are
via the corresponding SIMATIC explicitly canceled
Manager function or until all Step 7
applications have been terminated.
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F-CPU Standard or F-CPU
Standard program i » Standard program
s ©
rSafe'.',' Program A h
F-CPU
F-run-time gr% Safety Program
~
F-run-time group
F driver
AN Legend:
- u_/ Safety-related —>
Mon-safety-related —
F-1i0

Number Communication Between And Safety-Related
1 F program in F CPU Standard program No

2 Standard program F program No

3 F run-time group F run-time group Yes

4 F program in F CPU F SM Yes

5 F program in F CPU F program in F CPU Yes

6 Standard program in standard Standard program in No

or F CPU standard or F CPU
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From To Block Safety-
Related

F program Standard program F Fdata type data type No

Standard program F program F data type Fdata type No
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Number | Communication From... To Connection Type Safety-
Related
1 S7-400FH S7-400FH S7 connection, fault-tolerant Yes
S7-400F/FH S7-400F S7 connection, fault-tolerant Yes
3 S7-400F S7-400F S7 connection Yes

sl S sl (ke GWCPU g9y 53250 F ol by o bl )15, oy
&S Sl el S pedeie i byl ol 43 & 5 S eslemul F_RCVdatatype s F_SENDdatatype
Lsd oo Jas (WLF_REAL LF BOOL ¢ 5 5l Ll 5 oo «)F_data
W)WL“CPUJ:’J“-L‘-H—-U‘6)‘}f¢4’@}~°6“4§—31‘°>u1“‘4§@‘¢‘¢+““§4

©sle WCPU L b5l

G35 @ole il 65 b 3L Il s 5 dy OSGICPU & 5 F sl & o s b )
«,F C)J‘_gl.aul.uubdi.\.;‘_gbhdf))\{&fm.o_fj\J.'éu\.ll{jnjfelqdiéﬁdﬂﬂll: C}JCPU

.:J,LJ..;soo)_,.p:)UJL:..,«\ULL.J)Gi_,;L;.:}:j\&:l.ouujbu)lw.:;di&g}wdba:b

s ol sl il § 31391 Codews (Gkiy ;S UG 101
ol ) S s 35 (o el Il s &G len Uzl 53 el e S5 (5 Sy

OTQBMOJ)}‘}AJ}ﬁ:\?ﬂ\ (]

St g P b s Sy 0

PLC & s S & b g o 5 ot (sl 313 Jlu)l o
;)(}.e&ilngﬁdg&r@@j;)b‘_,’_.»;.w;ejlg-uu'lajFWdﬁ‘ouﬁﬁ:}mﬁwl
o8 8 ki s,

L F gl Jye Juli s WLET 200M a1y @

S 3 W5 e Gl Jgeme Jde ¢S5 45T SM 3315 AT 2 x 12Bit Jgde blizul O
sy a5 8 L8 4F sla Joe
F@}f/é)})} 6lA ij\.aﬁLw)Lf):jET2OOM J}‘})J Q‘};‘So]M 153-2 FO )‘L@,{f o
S eslazal
)au\.iio:.:d'/\\Q\ U'/\eb}.lm): LeTé})J?yéu@ijj u\f_LF&L&J}Aﬁuﬂ)JT o

il aals Callas ol 5,\.,J§:,_ u»):Tl{



338 e 35 530 5y 5 0k8 I 2l CPU L g F sl sl Skl by 0
HF aby b sdses (358 e CPU bk 51 (K M) LS i (ol S 4l @
CPU & (i Sy b canl s Jlyl 51 L5 adean 457 Clils a5 53 S JLu )l CPU @ 5 LlalS”

v\-:"lJ ol eJL‘;.ﬁJ..B

CPU sl gl sl aaliid 50 pgo OIS

Sl S sl (o0 DLty s 4 (ol s 1 i o0 3 lej Sl Os lab e slate &
(Cyclic Interrupts (s 5o 3 b 1) L5 r..la.., YU 4 V0 o ol 6l o F (sla asl 5 53 eslazul 5 50 OB3x
‘.Tla;,‘j" 5o 3,8 L (gl oy assy gla OB" Il (gl p WL F asl s 53 55090 (gl 095 aisy OB
St Dbty (e 03,5 55 4 o &5 08 STk Ol ST 1 i adls ol Sops cpl 53 350
H 4min CPU Properties s 51,8 cul plnil 1z 238 o S0 @YU gle
OB s ,l.s "Cyclic Interrupt OB with Special Handling" s j5 w3 4SSzl | parameters
r:]éﬁc\.]aﬁfCFC)JQTA{A\?}SLgF 4l sla S 5 Bl e o Jl o YL Glyls ST o) e90 adbs

..&;{J\)‘)‘)v\)"bu

F@&ijsb}el)gmw')bwalﬁ

S bt ) el o LL e e pl sl @

5248 58 eslinal g3 Sy by b dgde pl sy s Ol RISl 015 (0 @
bty 51 ¢S5 55 LET 200M -l b oS, &K 5 il o 455530 6la e oy 50 o]

.M@P:&GFéhJﬁ\Jb&}jlﬁwﬁi—)}bQMAL&J}M&L\ .

.wﬂjﬂo&tsmdugfm&,b,'lwdu,ubgﬁzz .

F 3,03 2 VALUE VO Cad 55 b o6 cpl 5 o 05 &Sihas gl pb bs JUST plos sl L @
59250 /O (gl el )b b ods s HWCONFIG )3 45" Jge (gls byl I8 ol b g 30
b a5 Sl sk F g b e sl 5l o

osb 4 dadte ol smlys a5 2,8 Bl (G 1Y STe)el o s sl 05 (0 @
ui)ﬁ‘)}}d)hbl.})‘d{).}4>.=:.".3)J)b}ir@nbﬁh‘}QTLs\thJ‘aﬁcjb&;b}ﬂ

A el 5 ollT



P al:; Jlas! (Jlzs! da A5ke) Card g edias Ol sla rLd Jlyl "Group Diagnosis" el e
o3kl o sla JUS™ (51 Ol (oo 1y byl ol kS o b L2 b Jlad |, CPU & Jacka 51 (o
j:al)liOi\4>1=§L:>;ulfdb-)z.aj.&JL«éo;L&.u\z)}adhdblfrwéu.\il{):;dbéﬁ.b
il ol mn Ales Osky i e Lt p80n 4 A8l 6355 Jake ST a8 b e
EL g5 dade STl ss s Jleyl CPU &
.uml};adw,;(u,ﬁl);auth;:@w)u@-,)s-,.uf@;g;elu;@lﬁ@ﬁCPU o]
Solt sl e e JUIST cdsl ol e e e JUIST &S5 &S5 (gl 5 410 4w S ol BT 0
Al Lal
J\L;Lad\slfj‘w‘kjélb;’-r\i.:.aAgﬁlga&dbéﬁbhdl}lf)"wdlﬂgfdlf\ o
s (o Sl dsde
49390 sgb 4 F b Jouo sy
LB old (T D) po EK w pe3p 5 S I LL dade 53 6 0
AL o e 53l Lo Ol G e
AL s Jlad LU Jgde 93 gl el e @
25 Ol pgs Jgde sl "Redundancy 2x" 4 5 LSJ}J'AI Ssayd @
2 ph bl Sl b5 de aST S 4L "Find Redundant Module" amip ;5 @
.C.,,w‘V.:lﬁ:J{Gj‘é&)ﬁ))d)}‘d)#})@ujdw‘ o
Ol )yl 9 40w (S )y
6@#‘&_‘)33)‘~Ub“5‘55\9w"_<.1Qw\wi{:JJQ&UJ\}@éx{&QJWL@H
uu,.);Jza;uef;«,.‘-ﬁ\oﬁ,;ﬁf@)\;umﬁumaug)%wg%FU'uauéuefx
3,8 Sy CPU 33 65,350 30 F aal 55 3o b 5 bl ams )3 diees oslizal LGF
2340y s Sl Cubl 9 g
Slp S ol o 30 i B3 Sl Sl )3 Gl b 5 93 g K gl S T L il
B Y R el S BT LS S SESIEAY L
SIMATIC Manager L. L CFC Jafmjluujy&)\.lfjl{ .
CFC Laswe JIF ab , Ol is 18,4 @

SIMATIC Manager L 5IF (gl SN Lot 5 o L o



CPU ,5EPROM dbil> g5, s, l08,L
SIMATIC Manager leswe s CFC loses 3l abibl~ 5 S Reset o

e OIS

A a8 e CPU o5 0305 o5 F g 5 sl SSWI/O ,5e Online Il 55 aseili @

Warm | Cold Restart gsb(4asl 5 55 Breakpoint slee) Cg>) HOLD e sl g 53 51 s @

3ed r\qu" Restart

oy 5> 9% 9 gk el
e ws =il | CPU 545 U S7 4l » SIMATIC Manager L s «CPU 4 > G dlaul 6l
03,5 Dl CPU sy S ¢85 715 (5506 o5 PLC > Access Rights > Setup ol 3 G b
S5l el 5o ) s
al s 5l L 5542 580 PLC > Access Rights > Cancel Ol G,k 51 &5 85 0 oo mws = oyl
Bl (o e gl ol
355 i sa b CPU ST-A00F w53 587 ol (61 Tl s (5 Sy oS b S 58 5o oS
s LS ol e 3L S7-400FH (e 93 ‘;‘9
<l 1, CPU 54 L S7 asb , SIMATIC Manager lesws 53 F 4ol 5 gl 5 js8 oy uis b Sl (gl 5
Iy sse o). .Password" _is ,> Options > Customize Safety Program ol 5 5 b i 5 45
53 S G 5 0T il a5 o flalS anl &7 5L sl (612 3080 s oy ilir STl
D340 ok n 2530050 03 558 ) (pl see

odd o3> L& F asl 5 _}iL.alf .

@A.Ll.\.eo;;dbéﬁbjdbé .

Col b e el o ST ol F ol o 0305 ok gla o3l 18,0

ol Cd e 53 CFC e o8 oBCaF g Sulf pslie oid
&
B8 (oo oo 05L93 Ske pl I ey Sl G B oo sy Slo leel
BN 4.:.‘59\5;:5\ I, CPU 54 L S7 4l s SIMATIC Manager lesws 55 F 4l 5 sl 558 50y 8 1
"Cancel Access 48 "Password..." s ;3 Options > Customize Safety Program ol 5 ;3 b

A4S Olssl 1 Rights”



Compact (S CPU b (83 935 (Sl 40l - Y dowouo

Py Jodie

S e T 5 s 5l 61, SFB29 Lol ,as CPUBI2 IFM 3,150 ) dob g
(V) asb p JeaSS) il (51, SFB29 L ol ,on CPU3I2 IFM 5,87 : ¥ 4ol g

(Y 5V by JaSS) osless g1 SFB29 L el yan CPUB12 IFM 5., : ¥ 4ol
Cils e 6,8 0511 () SFB30 L ol s CPUBI2 IFM 3 15" : £ 4o g

G 5SS 4 da5 b s 5> b g J S (51 SFB39 L ol yon CPU3L4 IFM 5,530 4ol g
2103 2 (5 e 53 b2 J RS (51 SFB3Y Lol yon CPUSLAIFM 5,051 4l
SFBA44 L. g 3 CPUSIXC 8 JUT 4 = L Positioning plil Y 4ol 3

SFBA46 L. g 5 CPUBIXC Jlxs sla (25 7 LPositioning plesil 1 A 4ol
SFBA7 Law i 5 CPUBIXC L b jles Slkes plowl 1 4 4ol p

SFB48 Ly 5 CPUBIXC L Zili Cs (5,8 ol )+ 4ol

SFB49 Ly 5 CPUBIXC L Ls J =S (6l s PWM jleslizal VY 4ol g



‘sales ‘SLA ML’)K Y¥a.

ooolosd (81 SFB29 b of st CPU3B12 IFM 395157 1 ) 4ol g

S o,d Joua &G s 4 B 15 eSS ) 5 5 K8 Al 0dd  gla gk S gk T s
3 B 6 et 31w 3 s 3l eyl gen & ekh i shite cal (8l B s o yla 355 ekl il
VG s s Sl Y 35h STy Sl (kYO8 3L S bsl axils s s Oliabl e ol
s Pt BERO 2S5 1 i 5 Loy U5 53, 5 o o lar panis 338 isals
Jos b 55 s 53 dilgin 55150 0Tl o 0ds sl 5510 6l 58 8 e Jla i AL 050
Wl B ge |y i led

Integrated inputs/outputs

|
B 10 .
821 1240 2 j—r
a3l 1 = —1
Conveyor 1 eafl o 4|
asMl 3| 5| =
eaHl 4 8|~
ertl g 7|~
_______ eat 8 &|—H
ol 7| 2|~
Buffer 19 01 125.0] 10 ]
stare
=KL 1| 11| ——
1@ 2 @124.0( 12 O
@aaHao 1| 12 O
1@ega 2| 14O
1@asHa 3 ETEH
mado A 18 —O
@7Ha s 17
18 81 12
18 o[ 19 —5
a0 20 Nj‘
=y
Z:ﬁgod&wp):d{)#uﬁ

) CPUBIZ IFM s das o ot 5 (6 oy o 5308 4+ Sl i g oS 5 1 40 Joaie 11 1246

255 o JSGSFB29 IS aall iyled ol p eyl
b a5 LIS ol slan il LSS alan b odkd Juate &5 YF 4 0i5 alediiee (3555 ol 0 1125.0
(1124.6 2a)UP (53555 503 Syl o iolad Cogr Ok o s 0 (5515 5™ o1 1125.0 235

OT S2als €558 o0 osliinl odijlad 1530 (6l adnan



Y4 22N gla b,

Sl e (63955 cpl 4 &S i n ) oled Jos Wil OT L 5131 487 4ty Jla e e 111251
3,8 0L A T anlie o5 Slask, 53 ol fameV A Ll 5500 4 a5 g5 ) :Q124.0
5 ol g ey YO (5 sl S1G

Uy S 55510 a8 Sl 53 358 oo octaline &S shailan Sl ok 03ls Ol 55 US55 e 5 Shas

.xfd)lf)jyg}dﬁ}hui)un;gjwbw

Actual value of counter
L] Startupffaults

Comparisen valusl - _ - - _ o o o o oo oo ool e oo
COMP_A =250

D Time
Digital mput 125.1 ' o Lo
1 1 | -
Counting process : Time
Digital output l;i.'il interrupted ;
| )
Motor 1s E‘.H'jtt;:ﬂ off Time

OB100 x5l oly &S ;5 SFB29 1wl asly cpl 53 .l 0 03,57 aslsl ;3 STL b 4 4sl
3T o)y oK 53 SFB2Y 33 o7 5550 53 OBL 3 s s A adsl ol 5 Uspd 033 lhs
L Gss A6 OB 3 53.558 (oo plowil 28 J 5 0d Jleel SFB29 @ (ol pslis dbl ods |
.@IeuujlwwlwyﬁjﬁﬁDBGB

OBL s |l gl 0T (g5le osleT 5 52856 opl 05,8 S (55 SFB29 05 o I Coa OB100 s
a3 5 ods S BR S Cund s asl  (slgml 53 5 sk odalie OBL00 4sb ;53 45 shailan .ol
S ganl 53 g dd dal g BR=L il 5l Cois 4e OB100 5 SFB29 sl > 51 .l s 4, M24.0
53 SFB29 (sl ol pte 5 st 55 Doy g0 52 ErpEret et |, el L8 &S il aal = o jl-1 OBL
Sy as Ol 3 SFB29 2SS OBL s 5 A dal = BR=0 s OB100



oS gl s Y4y
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Network 1

CALL SFB29,DB 63  Call of SFB 29 with instance DB
PRES COUNT: =
PRES_COMP_A:
PRES_COMP_B:
EN_COUNT:

EN_DO:
SET_COUNT:

SET_COMP_A:
SET_COMP_B:
COUNT:
COMP_A:
COMP_B:
STATUS_A:
STATUS_B:

A

I
-
>
=z
%2}
m

SET_COUNT =0, to generate pos. edge in OB 1.
FALSE SET_COMP_A =0, to generate pos. edge in OB 1.

[ L A O I 11

<
~o M
B
o

Scan BR bit (= ENO at SFB 29) to enable SFB 29 in OB 1
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OB1
Network 1
A M 24.0 1fM24.0=1,i.e. EN=1at SFB 29, SFB is executed,;
JNB mo01 If RLO =0, jump to m01
CALL SFB 29, DB 63 Call SFB 29 with instance DB
PRES_COUNT: =L#0 Define start value PRES_COUNT
PRES_COMP_A: =L#250 Define comparison value PRES_COMP_A
PRES_ COMP_B: =
EN_COUNT: =11251 The counting process can be interrupted by activating
the normally-closed switch
EN_DO: =TRUE Digital outputs are enabled for Counter integrated
function
SET_COUNT: =TRUE Start value PRES_COUNT is passed
SET_COMP_A: =TRUE Comparison value PRES_COMP_A is passed
SET_COMP_B: _ Assignment of output parameters
COUNT: =MD 14
COMP_A: =MD 18
COMP_B: =
STATUS_A: M 26.0
STATUS B: =
mO1: A BR Query BR bit (= ENO at SFB 29) for
= M 24.1 error evaluation
AN M 26.0 If status bit A not set, conveyor
S Q124.0 belt 1 runs, Q 124.0 is reset by IF if comparison value

COMP_A reached from below.
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Actual value

A
Companson _
value

COMP_A

Comparison _
value 2
COMP_B

Digital output 1241

1 1
1
1

Time

] m .
L —— [ L'J i
Red lamp Lo Red lamp i
lights up Lo lights up
Digital output 124.0 L
' 00
| | -
B Time

Motor is switched off
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OB 100

Network 1

L#0
MD 0
L#250
MD 4
L#50
MD 8

A4 d4r

SET

M 26.2
M 26.2

Define start value PRES_COUNT in MD 0
Define new comparison value PRES_COMP_A
inMD 4

Define new comparison value PRES_COMP_B
inMD 8

Enable execution of SFB 29

1fM26.2=1,i.e. EN =1 at SFB 29, then SFB is executed;



oS gl s v

IJNB m01 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =MDO Assignment of input parameters

PRES_COMP_A: =MD 4
PRES_COMP_B: =MD38

EN_COUNT: =FALSE Counter not yet enabled
EN_DO: =FALSE Digital outputs are not enabled for Counter integrated function
SET_COUNT: =FALSE SET_COUNT =0, to generate pos. edge in OB 1
SET_COMP_A: =FALSE SET_COMP_A =0, to generate pos. edge in OB 1
SET_COMP_B: =FALSE SET_COMP_B =0, to generate pos. edge in OB 1
COUNT: =MD14 Assignment of output parameters

COMP_A: =MD 18
COMP_B: =MD22

STATUS_A: =M26.0
STATUS_ B: =M26.1

mo1: A BR Query BR bit (= ENO at SFB 29) for er-
= M 26.3 ror evaluation
AN M 26.1 Fulfill start condition, i.e. red lamp
= Q1241 lights up
AN M 26.0 Conveyor belt on if comparison value
= Q124.0 COMP_A not yet reached

LsiJwB SA S

OB1
Network 1
A M 26.3 If M 26.3 = 1, SFB is executed,;
JNB mo1 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =
PRES_COMP_A: =
PRES_COMP_B: =
EN_COUNT: =1125.1 The counting process can be interrupted
by activating the normally-closed switch
EN_DO: =TRUE Digital outputs are enabled for Counter
integrated function
SET_COUNT: =TRUE Start value PRES_COUNT is transferred
SET_COMP_A: =TRUE Comparison value PRES_COMP_A is transferred
SET_COMP_B: =TRUE Comparison value PRES_COMP_B is transferred
COUNT: =MD 14 Assignment of output parameters
COMP_A: =MD18
COMP_B: =MD 22
STATUS_A: =M26.0
STATUS_B: =
mo1: A BR Query BR bit (= ENO at SFB 29) for er ror evaluation

= M 26.3
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Integrated functions

Interrupts  Counter l I:::uunter.-’-'-.] Counter B ] Frequency Meter] F'u:usitiu:uning]

Instance DB Counting lnputs

DB Mumber: | B3 g Rizing [pozitive]
v Autormatic update Dron; Rizing [posgitive)

at the zcan cycle check point

Dutput and Cormparatar

Counting Event:  Comp. Walue & Comp. Yalue & Comp. Yalus B
Reached Abandoned Reached
Going Up Gaoing Do Going Lp

Digital Dutput: | U naffected Uraffected

Hardware interrupt: |
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Actual value of counter
Comparison
value G
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Time

Process interrupt \
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3 e
OB 100
Network 1
L L#0 Define start value PRES_COUNT in MD 0
T MD 0
L L#6 Define new comparison value PRES_COMP_B
T MD 8 in MD 8
SET Enable execution of SFB 29
= M 26.2
A M 26.2 IfM26.2=1,ie EN=1atSFB 29,
then SFB is executed;
JNB mo01 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =MDO Assignment of input parameters
PRES_COMP_A: =
PRES_COMP_B: =MD 8
EN_COUNT: =FALSE Counter not yet enabled
EN_DO: =TRUE Digital outputs are enabled for Counter integrated function
SET_COUNT: =FALSE SET_COUNT =0, to generate pos. edge in OB 1
SET_COMP_A: =
SET_COMP_B: =FALSE SET_COMP_B =0, to generate pos. edge in OB 1
COUNT: =MD 14 Assignment of output parameters
COMP_A: =
COMP_B: =MD 22
STATUS_A: =
STATUS B: =
mol: A BR Query BR bit (= ENO at SFB 29) for
= M 26.3 error evaluation

I B 3 aslie LYyl o 550 a5 ol p3Y dd 03338 & plie S esdle OBL 5o
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OB1

Network 1
SET
S

A

JNB

CALL

PRES_COUNT:
PRES_COMP_A:
PRES_COMP_B:

EN_COUNT:

EN_DO:
SET_COUNT:

SET_COMP_A:
SET_COMP_B:
COUNT:
COMP_A:
COMP_B:
STATUS_A:
STATUS B:

mol: A

AN
R
A
R

AN

FR

Motor for conveyor 2 is switched on

1124.2
M 26.2 IfM26.2=1,i.e. EN=1at SFB 29,
then SFB is executed
moO1 If RLO =0, jump to m01
SFB 29, DB 63
=1125.1 The counting process can be interrupted
by activating the normally-closed switch
=TRUE Counter is set at first OB 1 pass
=TRUE Comparison value PRES_COMP_P is set at first OB 1 pass
=MD 14 Assignment of output parameters
=MD 22
BR Query BR bit (= ENO at SFB 29) for error evaluation
M 26.3
TO When the time of 5 s has expired, the
1124.1 slide is no longer actuated.
TO As long as the time of 5 s is running,
1124.2 the motor for conveyor 2 is switched
TO off and at the same time the slide is
TO

triggered by the integrated function (Q 124.1)
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OB 40
Network 1

AN

L
SV

.3 b (5516l v.lu 456 0 0L L Extended Pulse &) 52y TO ,os5 OB40

TO

S5T#5S
TO

Start timer TO for5s
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Speed in rpm
h

1080 -

Digital output 124.0

Ti'ﬁﬂe
Red lamp

Digital output 1241 lights up

"‘—v—"" Time

Yellow lamp lights up
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Comparison Frequency at a Configured Sam- .
Value Speed ple Time of 10's Upper/Lower Limit
L _ 18 Hz 4 (light slots) = 72 Hz
Upper limit 1080 rpm | 1080/ 60 = 18 Hz =72000 mHz
L _ 16 Hz 4 (light slots) = 64 Hz
Lower limit 960 rpm 960/ 60 = 16Hz =64000 mHz
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OB 100
Network 1
L L#64000 Define comparison value PRES_L_LIMIT in
T MD 4 MD 4 (monitoring possible with STATUS VAR)
SET Enable SFB 30 execution
= M 24.0
A M 24.0 IfM24.0=1,i.e EN=1at SFB 30, SFB is executed;
JNB mO01 If RLO =0, jump to m01
CALL SFB 30, DB 62

PRES_U_LIMIT: = L#72000 Define comparison value PRES_U_LIMIT

PRES_L_LIMIT: =MD4

Assign to MD 4

SET_U_LIMIT: =FALSE SET_U_LIMIT =0, to generate pos. edge in OB 1

SET_L_LIMIT:
FREQ:
U_LIMIT:
L_LIMIT:
STATUS_U:
STATUS_L:

[« L L L VR T |

<
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mol: A

E) ‘YL S gd> G Ll o True

FALSE SET_L_LIMIT =0, to generate pos. edge in OB 1

Query BR bit (= ENO at SFB 30) for error evaluation

ﬁ;ﬁ < "y )}b\.o.h Set L_Limit E) Set_U_Limit s (635,93 0BL ;s
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OB1
Network 1
A
INB
CALL
PRES_U_LIMIT:
PRES_L_LIMIT:
SET_U_LIMIT:
SET_L_LIMIT:
FREQ:
U_LIMIT:
L_LIMIT:
STATUS_U:
STATUS_L:
mo1l: A
L
L
==D
BEC
L
L
/D
L
*D
T

M 24.1 IfM24.1=1,i.e EN=1at SFB 30, SFB is executed
mo1 If RLO =0, jump to m01

SFB 30, DB 62 Call SFB 30 with instance DB

=TRUE Set comparison values with pos. edge

=TRUE Current measured frequency is stored in

=MD 8 MD 8

=Q124.0 1f Q 124.0 = 1, red lamp lights up

=Q124.1 I1f Q 124.1 = 1, yellow lamp lights up

BR Query BR bit (= ENO at SFB 30) for er ror evaluation
M24.1

MD 8 End if valid speed value has not been read

L#-1

MD 8 Convert measured frequency to actual shaft speed
4000

L#60

MD 12 Speed is stored in MD 12 in decimal format in 1/min
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34 dalg 3O s T Increment

500 mm /0.12 mm = 4176 pulse
1000mm/ 0.12mm = 8333 pulse

Left-hand limit switch Right-hand limit switch

=@

?‘;

B BERO :

i | |

0 500 mm 1000 mm

| i |

I | 1

0 4167 Pulses 8333 Pulses
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Destination Position Conversion for Specifying to SFB 39

750 mm 750 mm : 0.12 mm per pulse = 6250pulses (distance increments)
400 mm 400 mm : 0.12 mm per pulse = 3333pulses (distance increments)
100 mm 100 mm : 0.12 mm per pulse = 833pulses (distance increments)
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60mm / 0.12mm = 500 pulse

Intemupts | Counter | Counter & | Counter B | Frequency Meter  Positioning

Ingtance DB Dirivve Contral by Means of
DB Muriber: 53 + 4 Digital Outputs (DO
200 +1 40

v Automatic Update
at the Scan Cycle Check Point 1 Analog Output [40)

Synchronization

Ewaluation of the Reference Point Switch for Direction; + Fanward Backward

Acceleration/Deceleration Distance

Acceleration Digtance up to Highest Speed: 500 Increments
[= Deceleration Dizgtance up to Standstil]
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SFE 39
— =n EMO |— DB80.DEX 15.7
0—| DEST_VAL ACTUAL_FOS |— DBE0.DED 10
4187 —] REF_VAL POS_READY [— 1
0— SWITCH_OFF_DIFF  geF waLiD |— 0
[— BRZAK POS VALID |— O

01— POS_MODEZ2
1— POS_MODE!
0= REF_EMABLE
0— POS_STRT

0— SET_POS




DB 60
Address Name Type Starting Comment
value
STRUC

0.0 T

+0.0 DEST_VAL DINT L#0 Always contains the currently valid
destination position for drive (SW1,
SW2 or SW3)

+4.0 REF_VAL DINT L#4176 Reference point for BERO = 500 mm

+8.0 SWITCH_OFF_DIFF | INT 0 Switch-off difference (calculated at
startup)

+10.0 ACTUAL_POS DINT L#0 Output: Current actual value

+14.0 Control byte BYTE B#16#0 Control bits for positioning

+15.0 Checkback byte BYTE B#16#0
Checkback status bits from position-ing

+16.0 Istwl DINT L#0 Old actual value

+20.0 Swl DINT L#6250 Destination position for 1st machin-ing
step (750 mm)

+24.0 Sw2 DINT L#3333 Destination position for 2nd machin-ing
step (400 mm)

+28.0 Sw3 DINT L#833 Destination position for 3rd machin-ing
step (100 mm)

+32.0 SK1 WORD W#16#0 Auxiliary marker for sequencer

+34.0 SK2 WORD W#16#0 Counter for jump-to list

- END_S

=360 TRUCT

OB1

Network 1

Call positioning
CALL SFB 39, DB59
DEST_VAL :=DB60.DBD0  Destination position for drive
REF_VAL :=DB60.DBD4  Reference point for BERO
SWITCH_OFF_DIFF:=DB60.DBW8  Switch-off difference

BREAK := Unassigned means default value applies (0)

POS_MODE2 :=DB60.DBX14.0  Jog mode forward

POS_MODEL :=DB60.DBX14.1  Jog mode backward

REF_ENABLE :=DB60.DBX14.2  Control signal: Evaluate reference signal

POS_STRT :=DB60.DBX14.3  Start positioning operation
SET_POS :=
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ABR

ACTUAL_POS :=DB60.DBD10
POS_READY :=DB60.DBX15.0
REF_VALID :=DB60.DBX15.1
POS_VALID :=DB60.DBX15.2

= DB60.DBX 15.7

Checking that drive is at standstill

ANT1
SDT1
JC ml

m1: NOP 0

JC m13

L S5T#200MS

L DB60.DBD 16
L DB60.DBD 10
T DB60.DBD 16
=DB60.DBX 14.4

A DB60.DBX 14.5

Switching the system on

JC m8

JL m2
JU m3
JU m4
JU m5
JU m6
Jum7
m2: L0

BEU
m3:

m4:

Al10.0
FP DB60.DBX 32.1
AN10.1
AN DB60.DBX 32.2
S DB60.DBX 32.0
AN DB60.DBX 32.0

L DB60.DBW 34

T DB60.DBW 34

0

DB60.DBX  14.1
DB60.DBX  14.1
DB60.DBX  14.4
1

DB60.DBW 34
0

DB60.DBX  15.0
DB60.DBX  14.4
DB60.DBX  14.1
DB60.DBX  14.0
DB60.DBX  14.1
DB60.DBX  14.0
2

Output: Current actual value
Checkback signal: Pos. op./jog mode terminated

Checkback signal: Reference point switch reached

Checkbacksignal:Synchronization hastakenplace
Scanning the BR bits (= ENO at SFB 39) for
error evaluation

Scan for drive at standstill
If no change in position within 200 ms,
then drive at standstill

Save old actual value and
current actual value
for next comparison

Memory bit for drive at standstill

Memory bit for processing set

Momentary-contact switch “Setup”
Edge evaluation for momentary-contact switch
Interlock with automatic mode

Auxiliary marker for “Setup” sequencer
Jump if not “Setup”

Counter for jump-to list

Call jump-to list

Traverse to left limit switch
Switch off axis

Start forward to right limit switch
Switch off axis

Terminate setup

Jog mode backward
Axis still at standstill

Next step

If positioning not terminated
and drive at standstill,
then switch axis to Stop

Wait for axis stop

Next step

f-A




feq

T DB60.DBW

mb: NOP 0
A DB60.DBX
A DB60.DBX
R DB60.DBX

R DB60.DBX
BEC
SET

S DB60.DBX

S DB60.DBX

A DB60.DBX
BEC

L 3

T DB60.DBW
BEU

m6: NOP 0
AN DB60.DBX
A DB60.DBX
S DB60.DBX
S DB60.DBX
ON DB60.DBX

ON DB60.DBX
BEC
L 4
T DB60.DBW
BEU
m7: NOP 0
SET

R DB60.DBX
R DB60.DBX

R DB60.DBX

L 0

T DB60.DBW
BEU

m8: NOP 0
Automatic mode
Al0.1
FP DB60.DBX
AN10.0
AN DB60.DBX
S DB60.DBX
AN DB60.DBX
BEC
L DB60.DBW
JL m9
JU m10
JU m1l
JU mi12
m9: LO
T DB60.DBW
BEU
m10: NOP 0
L DB60.DBD

34

14.0
14.1
14.1
14.0

14.0
14.2
14.4

34

15.0
14.4
14.1
14.0
14.0
14.1

34

14.1
14.0
32.0

34

32.3
32.0
32.2
322

34

34

20

‘sawulf ‘S[A ubx

If Stop signal active,

then reset Stop signal

Jog mode forward
Set control signal: REF_ENABLE
Axis still at standstill

Next step

Positioning not terminated
Drive at standstill
Switch axis to stop

Wait for axis stop

Next step

Terminate setup

Reset Stop signal
(terminate setup)

Reset counter for jump-to list

Momentary-contact switch for Automatic
Edge evaluation for momentary-contact switch
Interlock with “Setup”

Set memory bit for “Automatic” sequencer
End if not “Automatic”

Counter for jump-to list

Call jump-to list

Load 1st destination position
Load 2nd destination position
Load 3rd destination position

Load destination position for 1stmachiningstep
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T DB60.DBD 0 Save it as destination position for drive
AN DB60.DBX 14.3 Start positioning operation
SDB60.DBX 14.3
BEC
ON DB60.DBX 15.0 If positioning operation not yet terminated
ON DB60.DBX 144 or drive running
BEC
L1 Next step
T DB60.DBW 34
SET
R DB60.DBX 14.3 Reset control signal for start positioning
operation
SDB60.DBX 145 Start machining
BEU
mll: NOP 0
L DB60.DBD 24 Loaddestination position for2ndmachining step
TDB60.DBD 0 Save it as destination position for drive
AN DB60.DBX 14.3 Start positioning operation
SDB60.DBX 14.3
BEC
ON DB60.DBX 15.0 If positioning operation not yet
ON DB60.DBX 14.4 terminated or drive running
BEC
L2 Next step
T DB60.DBW 34
SET
R DB60.DBX 14.3 Reset control signal for start positioning
operation
SDB60.DBX 145 Start machining
BEU
mi2: NOP 0
L DB60.DBD 28 Loaddestination position for3rdmachining step
T DB60.DBD 0 Save it as destination position for drive
AN DB60.DBX 14.3 Start positioning operation
S DB60.DBX 143
BEC
ON DB60.DBX 15.0 If positioning operation not yet terminated
ON DB60.DBX 144 or drive running
BEC
L 0 Next step
T DB60.DBW 34
SET
R DB60.DBX 143 Reset control signal for start positioning
operation
S DB60.DBX 145 Start machining
R DB60.DBX 322 Terminate automatic mode
BEU
Machining
ml13: NOP 0 Simulation of machining via waiting time
A T2
R DB60.DBX 145 Terminate machining
L S5T#2S

A DB60.DBX 145
SD T2
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Interupts | Counter | Counter 4 | Counter B | Frequency Meter  Positioning

Instance DB Dirive Control by Means of
LB Mumnber: 59 4 Digital Outputs (D0)
200 +1 40

v Agtomatic Update
at the Scan Cycle Check Point * 1 Analog Output (A0)

Synchronization

Ewaluation of the Reference Point Switch for Direction: + Fanmard Backward

Acceleration/Deceleration Distance

Acceleration Diztance up to Highest Speed; 500 Increments
[= Deceleration Distance up ta Standstill)
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SFB 38
— EM EMO |— DB10.DBX 13.7
10000— DEST_WAL ACTUAL_POS —
0 — REF_WVAL FOS READY F— 1
0 — SWITCH_OFF_DIFF SEF vaALID [— O
0 BREAK POS WVALID — O
10,0 — POS_MODEZ2
0.1 — POS_MODEA
T | REF_EMABLE
0 — POS_STRT
0 —7 SET_POS
DB10
Starting
Address Name Type value Comment
0.0 STRUCT
+0.0 DEST_VAL DINT L#10000 Destination position: Length of the foil =2 m
+4.0 REF_VAL DINT L#0 Reference point = 0
+8.0 IS';NFI TCH_OFF_D INT 0 Switch-off difference (calculated at startup)
+10.0 Break BYTE B#16#0 Maximum velocity = 10 V
+11.0 BYTE B#16#0 Unused
+12.0 Control byte BYTE B#16#0 Control bits for positioning
+13.0 Checkback byte BYTE B#16#0 Checkback status bits from positioning
_ END_STR
=14.0 ucT
OBl
Network 1

Call positioning

CALL SFB 39, DB59

DEST_VAL :=DB10.DBDO
REF_VAL :=DB10.DBD4
SWITCH_OFF_DIFF:=DB10.DBWS3
BREAK :=DB10.DBB10
POS_MODE?2 :=DB10.DBX12.0
POS_MODEL1 :=DB10.DBX12.1

REF_ENABLE :=
POS_STRT :=DB10.DBX12.2
SET_POS :=DB10.DBX12.3

ACTUAL_POS :=
POS_READY :=DB10.DBX13.0
REF_VALID :=DB10.DBX13.1

Destination position (foil length =2 m)
Reference point (foil start)

Switch-off difference

Maximum velocity

Jog mode forward

Jog mode backward

Start positioning operation

Control signal: Accept REF_VAL as new actual
value

Checkback signal: Pos. oper./jog mode running
Checkback signal: Ref. point switch reached
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POS_VALID :=DB10.DBX13.2

A BR
= DB10.DBX 13.7
Setting up the foil
A DB10.DBX 12.4
JCml
A10.0
AN10.1
AN10.3
=DB10.DBX 12.0
Al101
AN 10.0
AN10.3
=DB10.DBX 12.1
Al0.2

FP DB10.DBX 12.7
A DB10.DBX 13.0
SDB10.DBX 12.4
Automatic mode
AN10.3
AN DB10.DBX 12.5
BEC
AN DB10.DBX 12.2
SDB10.DBX 12.2
SDB10.DBX 12.5
BEC
A DB10.DBX 13.0
S DB10.DBX 12.4
R DB10.DBX 12.2
R DB10.DBX 12.5
BEU
Cut foil, accept reference point
ml: NOP 0
Al10.7
A DB10.DBX 12.3

R DB10.DBX 12.3
R DB10.DBX 12.4
RQ4.0
L S5T#500MS
A DB10.DBX 12.4
SDT1
A DB10.DBX 13.0
A DB10.DBX 12.4
AT1
S DB10.DBX 12.3
SQ4.0

Checkback signal: Synchron. has taken place
Scanning the BR bit (= ENO at SFB 39) for
error evaluation

During job execution: Cut foil? If yes,

then jump to execution: Cut foil
Momentary-contact switch: Jog forward
Interlock with jog backward

Interlock with automatic

Start jog forward

Momentary-contact switch: Jog backward
Interlock with jog forward

Interlock with automatic

Start jog backward

Momentary-contact switch: Cut foil and set reference
point

Edge evaluation for momentary-contact switch
Scan POS:READY for positioning terminated
Set memory marker for job request: Cut foil

Automatic mode switch

Auxiliary memory marker for terminating auto-
matic mode

Start positioning operation

Set auxiliary memory marker for terminating
automatic mode

If positioning terminated, then

set memory marker for cutting the foil

Reset auxiliary memory marker

Checkback signal from cutter, cutting termi-nated
Reference point has been accepted by IF as new
actual value

Reset signal

Reset memory marker for cutting job

Reset signal for cutter

Waiting time till drive standstill

(e.g.: 500 ms)

Positioning terminated,

Memory marker for cutting job set

and time out?

Then accept reference point as actual value
Start cutting
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S_AUTO & SYNC

Appreach POS.1 (feed conveyor) I

Position reached

Lowsar gripper, plok up raw matarial I

Ploked up raw maternalt

Ralzs gripper I

Gripper up

Approach POS. 2 | procesging machina) I

Paslthon reached

Put down raw materia

Ralegs gripper I

Sripper up

Approach POS. 3 (teeting efatlon) I

Poslthon reached

Lowar Grippar, get or put down test object I

Put dewn Test object

Ralzs gripper I

Grigperup

]_
_|
]_
_|
]_
_|
’_
._|
’_

5 —l_nwer grippar. get finlshed p., put down workp. |
’_
_|
]_
_._|
]_
_|
]_
_|
]_

10 —| approach POS. 4 (discharge conveyor) I

Pasition reached

Put down finlshed plece

11 —| Lowsr gripper, put down finlshad plece I

12 —-I Ralsa gripper I
’— Gripperup
3
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g ol 25MM slre 55 551 95 8 G358 oo lul>= 100 MM 6 5141
25 mm /2500 pulse = 0.01 mm

! 0.01 MM Slool Jslas 535S L a0 on

Wl oaT o5 et 55 LT Ll Jslas L Jb 68 F fol b b go o 5 op s

Target positions

Conversion to pulses (distance increments)

Position 1 Feed conveyor

100 mm / 0.01 mm/Imp. = 10 000pulses

Position 2 processing machine

1800 mm / 0.01 mm/pulse = 180 000pulses

Position 3 Testing station

3000 mm / 0.01 mm/Imp. = 300 000pulses

Position 4 Discharge conveyor

4500 mm / 0.01 mm/Imp. = 450 000pulses

HWeconfig 5o  coatid (S yiol 5l
Dy o b 5 dgder Gillae e el )

Parameters Input
Type of technology Positioning with analog output
Target range 100 pulses

(1 mm /0,01 mm/Imp. = 100)
Monitoring time 2000 ms

Maximum speed

10000 pulses/s

Creep/reference approach speed

100 pulses/s

Axis type

Linear axis

Software limit switch Start

-5000 pulses
Operating range limit Start
(-50 mm / 0.01 mm/Imp. = -5000 pulses)

Software limit switch End

500,000 pulses
Operating range limit End
(5000 mm / 0.01 mm/Imp. = 500,000 pulses)

Reference point to reference
point switch

In plus direction

Increments per encoder 2500
revolution
Counting direction Standard

(Track A transition before B = positive actual value)
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A

Changeover Difference

Cl 35 oy ges OT udly slas 457 sl 50 MM Jslee Changeover  alols o5 ol (5 5 Jle ol s

50 mm / 0.01 mm = 5000 pulses

Switch-Off Difference

g5 ol 15 e illn 5 383 skt sl Sl Azl 5 OFF alaii py 33kt o7 ol o

0 slua b S 55 gm s ) s Target RaNge (s (gslus b 8 55 15T jliie Il .

Azl b Las &S >~ Absoulute Incremental e ;s HLSG 1,6, Y

S 3Lzl SWitch Off alols Ol sins | 5T 5 S (6,8 o510 Ao alait b 1 ol alail dkols ¥

sl o 4 5 b5 s b e alols pl el s

DBSL:\;&AFBS&{)\JOB]. J).Cﬁd‘ 4:3))& 4:]}‘]!‘)\.15}.)44’"]& (.;‘j’ OBlOO Ml)jdl;ﬁ U'.'.‘JQ

DATA_BLOCK DB 6
TITLE =

AUTHOR : SIMATIC
NAME : DI_ANA
VERSION : 1.0

SFB 44
BEGIN

START := FALSE;
DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=1;
TARGET := L#1000;
SPEED := L#1000;
WORKING := FALSE;
POS_RCD := FALSE;

MSR_DONE := FALSE;

SYNC := FALSE;
ACT_POS := L#0;
MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#1640;
ACCEL := L#100;
DECEL := L#100;

CHGDIFF_P := L#1000;

el ol U‘j"ﬁ DB6 \.7 O‘Ja.h SFB44 u,&irb FB3 BER) ol 63 ) (K9
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CUTOFFDIFF_P := L#100;
CHGDIFF_M := L#1000;
CUTOFFDIFF_M := L#100;
PARA := FALSE;
DIR := FALSE;
CUTOFF := FALSE;
CHGOVER := FALSE;
RAMP_DN := FALSE;
RAMP_UP := FALSE;
DIST_TO_GO := L#0;
LAST_TRG := L#0;
BEG_VAL := L#0;
END_VAL := L#0;
LEN_VAL := L#0;
JOB_REQ := FALSE;
JOB_DONE := TRUE;
JOB_ERR := FALSE;
JOB_ID :=0;
JOB_STAT := W#16#0;
JOB_VAL := L#0;
JOB_DBNR :=0;
JOB_DBOFFSET :=0;
RES[0] := B#16#0;
RES[1] := B#16#0;
RES[2] := B#16#0;
RESJ[3] := B#16#0;
RES[4] := B#16#0;
RESI[5] := B#16#0;
RESI[6] := B#16#0;
RES[7] := B#16#0;
END_DATA_BLOCK

(SQK’JK ‘S[A ubx

FUNCTION_BLOCK FB 3

TITLE =Sample 3: Loading portal

/[This sample shows a practical application.
/IThe program has the following structure:

/I 1. Sequential control for automatic processing
/I 2. Operating mode section with position assignment / calculation
/I 3. Positioning call SFB ANALOG

/I 4. Evaluation of IN POSITION (POS_RCD)
AUTHOR : SIMATIC

NAME : PORTAL

VERSION : 1.0

VAR
DRV_EN : BOOL ; //SFB parameter: Drive enable
START : BOOL ; //SFB parameter: Start general
DIR_P :BOOL ; //SFB-Parameter: Start positive run
DIR_M : BOOL ; //SFB parameter: Start negative run
STOP : BOOL ; //SFB parameter: Run Stop
ERR_A: BOOL ; //SFB parameter: Global acknowledgment of hardware error
MODE_IN : INT ; //SFB parameter: Operating mode
TARGET : DINT ; //SFB parameter: Target / Distance
SPEED : DINT ; //SFB parameter: Speed
WORKING : BOOL ; //SFB parameter: Run in operation
POS_RCD : BOOL ; //SFB parameter: In specified position
MSR_DONE : BOOL ; //SFB parameter: Length measurement done
SYNC : BOOL ; //SFB parameter: Axis is synchronized
ACT_POS : DINT ; //SFB parameter: actual position value
MODE_OUT : INT ; //SFB parameter: active / configured operating mode
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ERR : WORD ; //SFB parameter: Hardware error
ST_ENBLD : BOOL ; //SFB parameter: Start enable
ERROR : BOOL ; //SFB parameter: Run start/resume error
STATUS : WORD ; //SFB parameter: Error ID
S_DRV_EN : BOOL ; //Control signal: Drive enable / Controller enable
S_STOP : BOOL ; //Control signal: Stop
S_ERR_A : BOOL ; //Control signal: Global acknowledgment of hardware error
S_REF:BOOL ; /IControl signal: Start Reference point approach
S_DIR_PF : BOOL ; /[Control signal: Jogging into positive direction, rapid speed
S_DIR_MF : BOOL ; //Control signal: Jogging into negative direction, rapid speed
S_DIR_PS : BOOL ; /[Control signal: Jogging into positive direction, slow speed
S_DIR_MS : BOOL ; //Control signal: Jogging into positive direction, negative speed
S_POS1:BOOL ; //Control signal: Approach Pos 1
S_POS2: BOOL ; /IControl signal: Approach Pos 2
S_POS3:BOOL ; //Control signal: Approach Pos 3
S_POS4 : BOOL ; /[Control signal: Approach Pos 4
S_AUTO : BOOL ; //Control signal: Automatic=1 Manual=0
Posl: DINT := L#10000; //Setpoint: Position 1 (Feed conveyor)
Pos2 : DINT := L#180000; //Setpoint: Position 2 (Processing machine)
Pos3 : DINT := L#300000; //Setpoint: Position 3 (Testing station)
Pos4 : DINT := L#450000; //Setpoint: Position 4 (Delivery conveyor)
Speed_FAST : DINT := L#600; //Setpoint: RAPID speed (depending on maximum speed)
Speed_SLOW : DINT := L#100; //Setpoint: SLOW speed (depending on maximimum speed)
A_Posl : BOOL ; //Auto: Approach Pos. 1
A_Pos2 : BOOL ; //Auto: Approach Pos. 2
A_Pos3: BOOL ; //Auto: Approach Pos. 3
A_Pos4 : BOOL ; //Auto: Approach Pos. 4
Pos1_RCD : BOOL ; //Position 1 reached
Pos2_RCD : BOOL ; //Position 2 reached
Pos3_RCD : BOOL ; //Position 3 reached
Pos4_RCD : BOOL ; //Position 4 reached
POS_RCD_FM : BOOL ; //Edge evaluation position reached
TimeStartl : BOOL ; //Delay time 1 start
TimeStart2 : BOOL ; //Delay time 2
StepNr: BYTE ; //Step number
END_VAR
BEGIN
NETWORK
TITLE =Default values see OB100
I//Switchover/switch-off difference, acceleration, deceleration and speed are set
/lin OB100

NETWORK
TITLE =Sequential control for auto mode

/IReset sequential control

A #S_AUTO;
JC sres;
R #A_Posl;
R #A_Pos2;
R #A_Pos3;
R #A_Pos4;
L O
T  #StepNr;
JU sEnd;

sres: NOP 0;

//Sequential control
L #StepNr;
JL  se;

fY.
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se:

s0:

JU  s0; //Step O

JU s1;// Step 1, approach POS.1 (Feed tape)

JU s2; /I Step 2, lower gripper, fetch raw material

JU  s3; // Step 3, raise gripper

JU  s4; /] Step 4, approach POS.2 (Processing machine)
JU s5; // Step 5, lower gripper, fetch finished part, deliver raw material
JU  s6; //Step 6, raise gripper

JU s7;// Step 7, approach POS.3 (Testing station)

JU  s8; /I Step 8. Lower gripper, fetch / deliver test object
JU  s9; //Step 9, raise gripper

JU  s10; // Step 10, approach POS.4 (Delivery conveyor)
JU s11; //Step 11, lower gripper, deliver finished part
JU  s12; //Step 12, raise gripper

JU  s13; //Step 13, return jump

L O
T  #StepNr;
JU sEnd;
A #SYNC; //If axis is synchronized ...
JC next; /l.. then next step
JU sEnd; //.. otherwise Stop

I

sl:

s2:

s3:

SET ;//STEP1
S #A_Posl; / -> approach POS.1 FEED CONVEYOR
A #Posl _RCD;//IfinPOS.1 ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

SET ;/ISTEP 2
S #TimeStartl; // -> Lower gripper, fetch raw material
R #A_Posl;
A T 10; //When raw material is fetched ..
JC next; /l.. then next step
JU sEnd; // .. otherwise wait

SET ;//STEP3

#TimeStart2; // -> Raise gripper
#TimeStartl;

T 11;// After gripper is raised ..
next; //.. then next step

sEnd; // .. otherwise wait

g5roo

I

s4:

s5:

%2}

6:

SET ;//STEP 4
S #A_Pos2; /I -> Approach POS.2 PROCESSING MACHINE
R #TimeStart2;
A #Pos2_RCD; // When in POS.2 ..
JC next; /l.. then next step
JU sEnd; // .. otherwise wait

SET ;//STEP5

#TimeStart1; // -> Lower gripper, fetch finished part, deliver raw material
#A_Pos2;

T 10; // When raw material is delivered ..

next; //.. then next step

sEnd; // .. otherwise wait

g5»oo

SET ;//STEP 6
S #TimeStart2; // -> Raise gripper
R #TimeStartl;
A T 11;//After gripper is raised

(SJK’JK ‘slb ubx
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JC next; /.. then next step
JU sEnd; // .. otherwise wait

11
s7. SET ;//ISTEP7
S #A_Pos3; /I -> Approach POS.3 TESTING STATION
R #TimeStart2;
A #Pos3_RCD; // When in POS.3 ..
JC next; /l.. then next step
JU sEnd; // .. otherwise wait

s8: SET ;/ISTEP8

#TimeStartl; // -> Lower gripper, fetch / deliver test object
#A_Pos3;

T 10; // When test object is delivered ..

next; //.. then next step

SEnd; // .. otherwise wait

5>

s9: SET ;/ISTEP9
S #TimeStart2; // -> Raise gripper
R #TimeStartl;
A T 11;// After gripper is raised ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

Il
s10: SET ;//STEP 10
S #A_Pos4; Il -> Approach POS.4 DELIVERY CONVEYOR
R #TimeStart2;
A #Pos4_RCD; // When in POS.4 ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s11: SET ;//STEP 11
S #TimeStartl; // -> Lower gripper, deliver finished part
R #A Pos4;
A T 10;//Finished part delivered ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s12: SET ;/ISTEP 12
S #TimeStart2; // -> Raise gripper
R #TimeStartl;
A T 11;// After gripper is raised ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

1/
s13: SET ;//STEP 13
R #TimeStart2;

L 0O; //Return jump
T  #StepNr;
JU sEnd;

next: NOP 0;
L  #StepNr; //Load Step number ..
+ 1;//..and increment by 1 ..
T  #StepNr; // ..

sEnd: NOP 0; /End of stepping sequence
A #TimeStartl;

fyy
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L S5T#2S; /I Simulation "Lower gripper, Fetch / deliver part"
SD T 10;// viadelay

A #TimeStart2;
L S5T#2S; /I Simulation "Deliver tool plate”
SD T 11;// viadelay

NETWORK
TITLE =Default

/In this network the "Run Start signals” are reset, because the signals in the

IIspecific networks remain set due to conditional processing
CLR ;
= #START; // Start, general

#DIR_P; // Run Start, positive direction

#DIR_M; // Run Start, negative direction

0;

#SPEED; //Speed

NETWORK

TITLE =Reference point approach

—Ar-unn

//Setting requests and control signals for the operating mode “Reference point

/lapproach”.
1
//Definition:  You can synchronize the channel as a result of a
1 repetitive external event.
1
IIPrerequisites: 1. The axis must be configured
1 2. You are using an incremental encoder
A #S_REF; /[START REFERENCE POINT APPROACH
JCN ref; /]
3;
#MODE_IN; //Operating mode: Start reference point approach
#Speed_FAST;
#SPEED; //Rapid speed
#DIR_M; // Run Start, negative direction
ref: NOP 0;
NETWORK
TITLE =Jogging
//Setting control signals for the operating modes
/I - "Jogging into direction + with rapid speed"
/I - "Jogging into direction - with rapid speed"
/I - "Jogging into direction + with slow speed"
/I - "Jogging into direction - with slow speed".
1
/[Prerequisite: 1. The axis must be configured
1
A #S_AUTO;
JC tip4;

A -

A #S_DIR_PF; /JOGGING FORWARD AT RAPID SPEED

JCN tipl;//
1

#MODE_IN; //Operating mode: Jogging

#DIR_P; // Run Start, positive direction

#Speed_FAST,;

#SPEED; //Rapid speed

—Arwn-AAr

tipl: A #S_DIR_MF; //JOGGING BACKWARD AT RAPID SPEED
JCN tip2; //
L 1
T #MODE_IN; //Operating mode: Jogging
S #DIR_M; // Run Start, negative direction

(SJK’JK ‘slb ubx
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L  #Speed_FAST;
T #SPEED,; //Rapid speed

tip2: A #S_DIR_PS; //JOGGING FORWARD AT SLOW SPEED
JCN tip3; //
1
#MODE_IN; //Operating mode: Jogging
#DIR_P; // Run Start, positive direction
#Speed_SLOW,;
#SPEED; // Slow speed

—“run-r

tip3: A #S_DIR_MS; // JOGGING BACKWARD AT SLOW SPEED
JCN tip4; /]
1
#MODE_IN; //Operating mode: Jogging
#DIR_M; // Run Start, negative direction
#Speed_SLOW;
#SPEED; // Slow speed

—Aru-dr

tip4: NOP 0;
NETWORK
TITLE =Absolute incremental approach
//Setting control signals for the operating mode "Absolute incremental approach™.
1
/[Prerequisite: 1. The axis must be configured
1/ 2. The channel is synchronized, that is, a reference point
I approach must be carried out before, or a reference point
//must be set.
1
AN  #SYNC; //Axis is synchronized
JC sma4;

A #S_POS1; /| APPROACH POSITION 1A (ABSOLUTE)
AN #S_AUTO; //
O #A_Posl,
JCN smal;

5;
#MODE_IN; //Operating mode: Absolute incremental approach
#Posl,;

#TARGET; //Target/distance
#START,; // Start
#Speed_FAST;

#SPEED; //Rapid speed

Hro-Adr-Hr

smal: A #S_POS2; /| APPROACH POSITION 2A (ABSOLUTE)
AN #S_AUTO; /I
O #A_Pos2;
JCN sma2;

5;
#MODE_IN; //Operating mode: Absolute incremental approach
#P0s2;

#TARGET; //Target/distance
#START; // Start
#Speed_SLOW;

#SPEED; //Rapid speed

HAroAdr-4-

sma2: A #S_POS3; // APPROACH POSITION 3A (ABSOLUTE)
AN #S_AUTO; /I
O #A_Pos3;
JCN sma3;
L 5
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sma3: A #S_POS4; /| APPROACH POSITION 4A (ABSOLUTE)

#P0s3;

#TARGET; //Target/distance
#START,; // Start
#Speed_SLOW;

#SPEED; //Rapid speed

Aro-Ar4

AN #S_AUTO; //

#MODE_IN; //Operating mode: Absolute incremental approach

O #A_Pos4;
JCN sma4;
5:

#Pos4;

#TARGET; //Target/distance
#START; // Start
#Speed_SLOW;

#SPEED; //Rapid speed

AroA4r-r

sma4: NOP 0;
NETWORK

TITLE =process jobs
/ICall of SFB ANALOG

i

/[Transfer control signals and feedback, process the jobs.

A #S_DRV_EN;

= L 0.0

BLD 103;

A #START;

= L 0.1

BLD 103;

A #DIR_P;

= L 02

BLD 103;

A #DIR_M;

= L 03

BLD 103;

A #S STOP;

= L 04

BLD 103;

A #S_ERR_A;

= L 05

BLD 103;

CALL SFB 44 ,DB 6(
LADDR = WH#16#310,
CHANNEL =0,
DRV_EN =L 0.0,
START =L 01,
DIR_P =L 0.2,
DIR_M =L 03
STOP =L 04,
ERR_A =L 05,
MODE_IN :=#MODE_IN,
TARGET = #TARGET,
SPEED = #SPEED,
WORKING = #WORKING,
POS_RCD :=#POS_RCD,
MSR_DONE = #MSR_DONE,
SYNC :=#SYNC,
ACT_POS :=#ACT_POS,
MODE_OUT = #MODE_OUT,

#MODE_IN; //Operating mode: Absolute incremental approach

(SQK’JK ‘S[A ubx
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ERR = #ERR,
ST_ENBLD :=#ST_ENBLD,
ERROR = #ERROR,
STATUS = #STATUS);
NOP 0;
NETWORK

TITLE = Evaluation of IN POSITION (POS_RCD)

A #POS_RCD; //In specified position
FP #POS_RCD_FM;
JCN rpos; // Edge evaluation POS_RCD

A #S_POS1,;

AN #S_AUTO;

O #A_Posl;

S #Posl_RCD; // Position 1 reached (Feed conveyor)

A #S_POS2;

AN #S_AUTO;

O #A_Pos2;

S #Pos2_RCD; // Position 2 reached (Processing machine)

A #S_POS3;

AN #S_AUTO;

O #A_Pos3;

S #Pos3_RCD; // Position 3 reached (Testing station)

A #S POS4;

AN #S_AUTO;

O #A_Pos4;

S #Pos4_RCD; // Position 4 reached (Delivery conveyor)

rpos: AN #POS_RCD; // Reset Position memory bit
R #Posl_RCD;
R #Pos2_RCD;
R #Pos3_RCD;
R #Pos4_RCD;
END_FUNCTION_BLOCK

DATA_BLOCK DB 3
TITLE =
VERSION : 0.0

FB 3

BEGIN
DRV_EN := FALSE;
START := FALSE;

DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=0;
TARGET := L#0;
SPEED := L#0;

WORKING := FALSE;
POS_RCD := FALSE;
MSR_DONE := FALSE;
SYNC := FALSE;
ACT_POS := L#0;



fyy

MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#0;
S_DRV_EN := FALSE;
S_STOP := FALSE;
S_ERR_A := FALSE;
S_REF := FALSE;
S_DIR_PF := FALSE;
S_DIR_MF := FALSE;
S _DIR_PS := FALSE;
S_DIR_MS := FALSE;
S _POS1 := FALSE;
S_POS2 := FALSE;
S_POS3 := FALSE;
S_POS4 :=FALSE;
S_AUTO := FALSE;
Posl := L#10000;
Pos2 := L#180000;
Pos3 := L#300000;
Pos4 := L#450000;
Speed_FAST := L#600;
Speed_SLOW := L#100;
A_Posl := FALSE;
A_Pos2 := FALSE;
A_Pos3 := FALSE;
A_Pos4 := FALSE;
Posl_RCD := FALSE;
Pos2_RCD := FALSE;
Pos3_RCD := FALSE;
Pos4_RCD := FALSE;
POS_RCD_FM := FALSE;
TimeStartl := FALSE;
TimeStart2 := FALSE;
StepNr := B#16#0;
END_DATA_BLOCK

(SQK’JK ‘S[A ubx

ORGANIZATION_BLOCK OB 1

TITLE =Cycle Execution

//Application sample for S7-300C technology: Positioning with analog output
1

/[Functions / function blocks used:

/I FB3 FB PORTAL Sample 3: Loading portal

/I SFB44 SFB POS_ANALOG Integrierter Systemfunktionsbaustein
I

/IData blocks used:

// DB3 DB DI_PORTAL Instance DB to PORTAL

// DB6 DB DI_ANALOG Instance DB to SFB POS_ANALOG
VERSION : 1.0

VAR_TEMP
OB1_EV_CLASS : BYTE ; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; //1(Cold restartscan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY : BYTE ; //1 (Priority of 1 is lowest)
OB1_OB_NUMBR: BYTE ;//1 (Organization block 1, OB1)
OB1_RESERVED_1:BYTE; //Reserved for system
OB1_RESERVED_2:BYTE; //Reserved for system
OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)
OB1_MIN_CYCLE : INT ; //Minimum cycle time of OB1 (milliseconds)
OB1_MAX_CYCLE : INT ; //Maximum cycle time of OB1 (milliseconds)
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OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started
RETVAL_CTRL : INT ; //Return value CTRL

END_VAR

BEGIN

NETWORK

TITLE =Call of sample program

1

I

CALLFB 3,DB 3;//Sample 3: Loading portal
BE ;
END_ORGANIZATION_BLOCK

FYA

ORGANIZATION_BLOCK OB 100
TITLE =Complete Restart

AUTHOR : SIMATIC

VERSION : 1.0

VAR_TEMP

OB100_EV_CLASS : BYTE; //16#13, Event class 1, Entering event state, Event logged in diagnostic buffer

OB100_STRTUP : BYTE ; //16#81/82/83/84 Method of startup
OB100_PRIORITY : BYTE ; //27 (Priority of 1 is lowest)
OB100_OB_NUMBR : BYTE ; //100 (Organization block 100, OB100)
OB100_RESERVED_1: BYTE ; //Reserved for system
OB100_RESERVED_2: BYTE ; //Reserved for system
OB100_STOP : WORD ; //Event that caused CPU to stop (16#4xxx)
OB100_STRT_INFO : DWORD ; //Information on how system started
OB100_DATE_TIME : DATE_AND_TIME ; //Date and time OB100 started

END_VAR

BEGIN

NETWORK

TITLE =Reset control signals

L 0
T DB3.DBW 26; // Reset Control signals Sample 3

NETWORK

TITLE =Default values

//Switchover/switch-off difference, acceleration and deceleration

1

L#5000; // Switchover difference

DB6.DBD 38;

DB6.DBD 46;

L#60; // Switch-off difference

DB6.DBD 42;

L#60;

DB6.DBD 50;

L#10000; //Acceleration

DB6.DBD 30;

L#10000; //Deceleration

DB6.DBD 34;

L#0; // Rapid speed (e.g. 600, depending on creep/maximum speed -> see HW Config)
DB3.DBD 44;

L#0; // Slow speed (e.g.300, depending on creep/maximum speed -> see HW Config)
DB3.DBD 48;

ArArArAr A4 44

END_ORGANIZATION_BLOCK
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I_ Start filling or clearing buffer

fr

1 —| Ap_p[nach axis Refp. N _
2 i3 the number of
— | Synchronized axis already buffered plates
2
LFill buffer © alClear buffer®
I_ Fill buffer & Z=12 I_ Clear buffer & Z»=1
3 —| ﬁ.p_p[oﬂch roll track position | 7 —| Ap_pr_oau:.h buffer positicn
I_ Position reached I_ Paosition reached
4 —| Pick up tool plate | 8 Pick up tool plate
Counter Z=2-1
I_ Picked up too! plate I_ Ficked up tool plate
g —| Approach buffer position | q —| Approach roll track position |
I_ Position reached I_ Position reached
& Put down tool plate 10 —| Put down tool plate |
Counter Z=2+1 |
=1
Put down tool plate Safty limits and error evaluation
have not been used in order to
11 keep program size to @ minimeam.
I




AR

(SQK’JK ‘S[A ubx

ol & 4ol fyi

J:w)j}»)jéﬁﬂgw‘)jy)}:?J:Lu);ﬁl)}:ﬁ.iji:»)}:ﬁ): J,JLL'YOH )J}gﬂ

100 mm / 10,000 Pulse = 0.01mm

Camdge plo g 3L oo dl Comdgo s pl a4 5L .ol Glowl 0.01 MM sl 53 S5 L 2 o

By dals 5 sl Gb

Target positions

Conversion in pulses (distance increments)

Buffer height 12

Buffer height 1 + (12-1) * Buffer comp. height
1100 mm + (12-1) * 100mm = 2200 mm
2200 mm : 0.01 mm/pul. = 220 000Pulses

Eu_ffer 2.11 See calcultion for buffer height 12

eight

Buffer height 1 1100 mm : 0.01 mm/pul. = 110000 Pulses
Roll track height 600 mm : 0.01 mm/pul. = 60000 Pulses
Reference point 300 mm : 0.01 mm/pul. = 30000 Pulses
Buffer com .height | 100 mm: 0.01 mm/ pul= 10000  Pulses

Hweconfig <lowaid
Wl 5 Jgder Gk Dl

Parameters Description

Type of technology Positioning With Digital Outputs

Type of control 1

Target range 100 pulses (1 mm/0.01 mm/Imp. = 100 pulses)
Monitoring time 2000 ms

Axis type Linear axis

Software limit switch Start

25000 pulses Operating range limit Start (250 mm / 0.01 mm/Imp. = 25000
pulses)

Software limit switch End

250000 pulses

Operating range limit End

(2250 mm / 0.01 mm/Imp. = 225 000 pulses)

Reference point coordinate

30000 pulses

Reference point to
reference point switch

In plus direction

Increments per encoder
revolution

2500

Counting direction

Standard
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Switch-off Difference
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(k35 1100 syl 43 «57) Target Range s (ssbes b 5 550 15 0T Lldia Il s Bl go S
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Switchover difference + = 6000 pulses
Switchover difference - = 6000 pulses
Switch-off difference + = 250 pulses
Switch-off difference - = 250 pulses

:mﬂjc),)@xﬁ@ub‘;;}”QI};,E.S‘_;J,”;LL,_L,

Parameters Setting Meaning
PosCon XX XXX XXX Setpoint Position value roll track height
PosS1 XX XXX XXX Setpoint Position value buffer 1
PosSH Setpoint Position value buffer compartment

XX XXX XXX h A .

height (relative dimension)

S DRV_EN 1 Control signal: Drive enable
S_Fill 1 Start auto mode for filling the buffer
S_Empty 1 Start "Clear buffer" auto mode
S _REF 1 Start reference point approach
S DIR_PF 1 Start jogging forward at rapid speed
S DIR_MF 1 Start jogging backward at rapid speed
S DIR_PS 1 Start jogging forward at slow speed
S DIR_MS 1 Start jogging backward at slow speed
S_PosCon 1 Approach roll track Start Pos (absolute)
S_PosS1 1 Approach buffer 1 Start Pos. (absolute)
S_PosS_P 1 Approach buffer Start Pos. +1 (absolute)
S_PosS M 1 Approach buffer Start Pos. -1 (absolute)

DB3 L ol yor FBL 2856 OBl 3.0l 0sT iy Slomins 55 OBL 5 OB100 sl p Slowns 5 ol b

sl 0 Ol 51 3DB6 L ol yon SFBA6 2SS FB3 s 5ol 03 o
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DATA_BLOCK DB 6
TITLE =

AUTHOR : SIMATIC
NAME : DI_DIGIT
VERSION : 1.0

SFB 46

BEGIN
LADDR := W#16#310;
CHANNEL :=0;
DRV_EN := FALSE;
START := FALSE;
DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=1;
TARGET := L#1000;
SPEED := FALSE;
WORKING := FALSE;
POS_RCD := FALSE;
MSR_DONE := FALSE;
SYNC :=FALSE;
ACT_POS := L#0;
MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#0;
CHGDIFF_P := L#1000;
CUTOFFDIFF_P := L#100;
CHGDIFF_M := L#1000;
CUTOFFDIFF_M := L#100;
PARA := FALSE;
DIR := FALSE;
CUTOFF := FALSE;
CHGOVER := FALSE;
DIST_TO_GO := L#0;
LAST_TRG := L#0;
BEG_VAL := L#0;
END_VAL := L#0;
LEN_VAL := L#0;
JOB_REQ := FALSE;
JOB_DONE := TRUE;
JOB_ERR := FALSE;
JOB_ID :=0;
JOB_STAT := W#16#0;
JOB_VAL := L#0;
JOB_DBNR :=0;
JOB_DBOFFSET :=0;
RESI[0] := B#16#0;
RES[1] := B#16#0;
RES[2] := B#16#0;
RESI[3] := B#16#0;
RES[4] := B#16#0;
RESI[5] := B#16#0;
RES[6] := B#16#0;
RES[7] := B#16#0;

END_DATA_BLOCK

‘sawulf ‘S[A ubx
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FUNCTION_BLOCK FB 3

TITLE =Sample 3: BUFFER STATION

/[This sample shows a practical application.
/IThe program has the following structure:

/I 1. Sequential control for automatic processing
/I 2. Operating mode section with position assignment / calculation
/I 3. Positioning call SFB DIGITAL

/I 4. Evaluation of IN POSITION (POS_RCD)
AUTHOR : SIMATIC

NAME : STORAGE

VERSION : 1.0

VAR
DRV_EN : BOOL ; //SFB parameter: Drive enable
START : BOOL ; //SFB parameter: Start general
DIR_P :BOOL ; //SFB-Parameter: Start positive run
DIR_M : BOOL ; //SFB parameter: Start negative run
STOP : BOOL ; //SFB parameter: Run Stop
ERR_A:BOOL ; //SFB parameter: Global acknowledgment of hardware error
MODE_IN : INT ; //SFB parameter: Operating mode
TARGET : DINT ; //SFB parameter: Target / Distance
SPEED : BOOL ; //SFB parameter: Speed
Res9 : BYTE ; //SFB parameter: Reserve
WORKING : BOOL ; //SFB parameter: Run in operation
POS_RCD : BOOL ; //SFB parameter: In specified position
MSR_DONE : BOOL ; //SFB parameter: Length measurement done
SYNC : BOOL ; //SFB parameter: Axis is synchronized
ACT_POS : DINT ; //SFB parameter: actual position value
MODE_OUT : INT ; //SFB parameter: active / configured operating mode
ERR : WORD ; //SFB parameter: Hardware error
ST_ENBLD : BOOL ; //SFB parameter: Start enable
ERROR : BOOL ; //SFB parameter: Run start/resume error
STATUS : WORD ; //SFB parameter: Error ID
S_DRV_EN : BOOL ; //Control signal: Drive enable
S_STOP : BOOL ; //Control signal: Stop
S_ERR_A: BOOL ; //Control signal: Global acknowledgment of hardware error
S_REF : BOOL ; //Control signal: Start Reference point approach
S_DIR_PH : BOOL ; //Control signal: Jogging into positive direction, rapid speed
S_DIR_MH : BOOL ; //Control signal: Jogging into negative direction, rapid speed
S_DIR_PS : BOOL ; /[Control signal: Jogging into positive direction, slow speed
S_DIR_MS : BOOL ; //Control signal: Jogging into positive direction, negative speed
S_PosCon : BOOL ; //Control signal: Approach Pos. Roll track
S_PosS1: BOOL ; //Control signal: Pos. Magazine compartment 1
S_PosS_P : BOOL ; //Control signal: Pos. Magazine compartment + 1 (relative)
S_PosS_M : BOOL ; //Control signal: Pos. Magazine compartment - 1 (relative)
S_Fill : BOOL ; /[Control signal: Start filling magazine (Automatic)
S_Empty : BOOL ; //Control signal: Start emptying magazine (Automatic)
PosCon : DINT := L#60000; //Position value: Roll track height
PosS1 : DINT :=L#110000; //Position value: magazine 1
PosSx : DINT ;  //Position value: magazine x (calculated)
PosSH : DINT := L#10000; //Position value: magazine height (Relative dimension)
Hand : BOOL ; //Manual=1 Auto=0
A_REF : BOOL ; //Auto: Approach Reference point
A_PosCon : BOOL ; //Auto: Approach Pos. Roll track
A_PosSx : BOOL ; //Auto: Approach Pos. Magazine compartment x
PosCon_RCD : BOOL ; //In roll track position
PosS1_RCD : BOOL ; //Position magazine compartment 1 reached
PosSx_RCD : BOOL ; //Position magazine compartment x reached
POS_RCD_FM : BOOL ; //Edge evaluation position reached
TimeStart : BOOL ; //Start delay time
StepNr: BYTE ; //Step number
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Count: BYTE; //Counter: Number of plates in magazine
END_VAR
BEGIN
NETWORK
TITLE =Default values see OB100
/[The switchover/switch-off difference is set in OB100.

NETWORK
TITLE =Sequential control for auto mode
//Operating mode
/Manual mode
AN #S_Fill; /I'f no start signal "Fill" ..

AN #S_Empty; // .. and no start signal "Empty" .. is active,..

= #Hand; // .. then manual mode

1l Reset stepping sequence and position memory
AN #Hand; //If Auto not selected ..
JC sres; // .. jump to sres
#A_PosCon; // .. otherwise, reset position memory bit
#A_PosSx;
#A_REF;
0; // .. and stepping sequence
#StepNr;
sres: NOP 0;

- ~xx=x

//Sequential control
L  #StepNr;
JL  se;
JU  s0; //Step 0
JU sl; //Step 1, approach reference point
JU s2;// Step 2, branch-off FILL or EMPTY
JU  s3;// Step 3 FILL, approach roll track pos.
JU  s4; //Step 4 FILL, fetch tool plate
JU s5; //Step 5 FILL, approach magazine
JU s6; //Step 5 FILL, deliver tool plate
JU s7; //Step 7 EMPTY, approach magazine pos.
JU  s8; //Step 8 EMPTY, fetch tool plate
JU s9; //Step 9 EMPTY, approach roll track pos.
JU  s10; //Step 10 EMPTY, deliver tool plate
JU 11, //Step 11, return jump

se: L O
T  #StepNr;
JU sEnd;
s0: NOP 0;//[STEPO
A #S_Fill; // If "Start filling magazine"
O  #S_Empty; // or "Start emptying magazine" is active ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

sl: AN #SYNC; //STEP 1
S #A_REF,; // -> Approach Reference point
A #SYNC; //If axis is synchronized ...
A #ST_ENBLD; // .. and Start is enabled ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s2: SET ;/ISTEP2
R #A _REF;
L #Count; // If the magazine is not full ..

(SJK’JK ‘slb ubx
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L 12

<l ;

A #S_Fill; / .. and "Fill magazine" is selected ..
JC next; // .. then next step FILL BUFFER

NOP 0;
L #Count; // If at least one tool plate is in the magazine ..
L 1;

>=|
A #S_Empty; // .. and "Empty magazine" is selected ..
JCN sEnd;
L 7;//..then jump to step 7 EMPTY MAGAZINE
T  #StepNr;
JU sEnd;
1 FILLING THE MAGAZINE--—--

s3: SET ;//STEP3
S #A_PosCon; // -> approach roll track pos.
A #PosCon_RCD; // When in position roll track ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s4: SET ;//ISTEP4
S #TimeStart; // -> fetch tool plate from roll track
R #A_PosCon;
A T 10;// When tool plate is picked up ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s5: SET ;//STEP5
S #A_PosSx; I/ -> Approach Magazine x
R #TimeStart;
A #PosSx_RCD; // When in magazine position ..
JC next; /l.. then next step
JU sEnd; // .. otherwise wait

s6: SET ;/ISTEP6
S #TimeStart; // -> deliver the tool plate to the magazine
R #A_PosSx;
A T 10; // When tool plate is delivered ..
JCN sEnd;
L  #Count; // .. increment Counter Z=Z+1 ..
INC 1;
T #Count;
L 11;//..and return jump
T  #StepNr;
JU sEnd; // .. otherwise wait

1 EMPTYING THE MAGAZINE
s7: SET ;/ISTEP7

S #A_PosSx; I/ -> Approach Magazine x

R #TimeStart;

A #PosSx_RCD; // When in magazine position

JC next; /.. then next step

JU sEnd; // .. otherwise wait

s8: SET ;//STEP8
S #TimeStart; // -> fetch tool plate from magazine
R #A_PosSx;
A T 10;// When tool plate is picked up ..
JCN sEnd;
L  #Count;// .. Decrement Counter Z=Z-1 ..

frs
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DEC 1;

T #Count;

L 9;//..and next step

T  #StepNr;

JU sEnd; // .. otherwise wait

s9: SET ;//STEP9
R  #TimeStart;
S #A_PosCon; // -> Approach roll track
R T 10;
A #PosCon_RCD; // When in roll track position
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s10: SET ;//STEP 10
S #TimeStart; // -> Deliver the tool plate to the roll track
R #A_PosCon;
A T 10;// When tool plate is delivered
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s11: SET ;//STEP 11
R  #TimeStart;
L 2;//Return jump
T  #StepNr;
JU sEnd;

next: NOP 0;
L #StepNr; //Load Step number ..
+ 1;//..and incrementby 1 ..
T  #StepNr; // ..

sEnd: NOP 0; /End of stepping sequence
A #TimeStart;
L  S5T#3S; // Simulation "Deliver tool plate"
SD T 10;// viadelay

NETWORK

TITLE =Operating mode section with position assignment / calculation

NETWORK
TITLE =Default

/In this network the "Run Start signals” are reset, because the signals in the

IIspecific networks remain set due to conditional processing
CLR ;

#START,; // Start, general

#DIR_P; // Run Start, positive direction

#DIR_M; // Run Start, negative direction

#SPEED; //Speed

NETWORK

TITLE =Reference point approach

//Setting requests and control signals for the operating mode “Reference point

/lapproach”.

1

/IDefinition:  You can synchronize the channel as a result of a
1 repetitive external event.

1

[IPrerequisites: 1. The axis must be configured

" 2. You are using an incremental encoder

A #S_REF; /| START REFERENCE POINT APPROACH (Manual mode)

(SJK’JK ‘slb ubx
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A #Hand;
O #A_REF;// START REFERENCE POINT APPROACH (Auto mode)
JCN ref;

L 3

T #MODE_IN; //Operating mode: Start reference point approach
/I 'S #SPEED /I Optional: rapid speed

S #DIR_M; // Run Start, negative direction
ref: NOP 0;
NETWORK

TITLE =Jogging
//Setting control signals for the operating modes
/I - "Jogging into direction + with rapid speed"
/I - "Jogging into direction - with rapid speed"
/I - "Jogging into direction + with creep speed"
/I - "Jogging into direction - with creep speed".
1
/IPrerequisite: 1. The axis must be configured
I 2. Auto mode "Fill / empty magazine" is disabled
AN #Hand; /MANUAL MODE
JC smr2;

A #S_DIR_PH; /[JOGGING UP FAST
JCN tip1; //
L 1

T #MODE_IN; //Operating mode: Jogging
S #DIR_P; // Run Start, positive direction
S #SPEED; //Rapid speed

tipl: A #S_DIR_MH; //JOGING DOWN FAST
JCN tip2; //
L 1

1
#MODE_IN; //Operating mode: Jogging
#DIR_M; // Run Start, negative direction
#SPEED; //Rapid speed

wnwwn-H

tip2: A #S_DIR_PS; //JOGGING UP SLOW
ICN tip3; /f
L

1
T #MODE_IN; //Operating mode: Jogging
S #DIR_P; // Run Start, positive direction

tip3: A #S_DIR_MS; //JOGGING DOWN SLOW
JCN tip4; /]
L 1;
T #MODE_IN; //Operating mode: Jogging
S #DIR_M; // Run Start, negative direction
tip4: NOP 0;
NETWORK
TITLE =Relative incremental approach
//Setting control signals for the operating mode “Relative incremental approach”
1
/IPrerequisite: 1. The axis must be configured
1 2. The channel is synchronized, that is, a reference point
/i approach must be carried out before, or a reference point
/Imust be set.
/i 3. Auto mode "Fill / empty magazine" is disabled.
A #S_PosS_P; IMAGAZINE COMPARTMENT +1
A #SYNC,; /] ~~~~~~mmmmmm
JCN smrl,;
L 4
T #MODE_IN; //Operating mode: Relative incremental approach

YA




L  #PosSH; // Position value magazine compartment height
T #TARGET,; /[Target/distance

S  #DIR_P; //Run forward

S #SPEED; //Rapid speed

smrl: A #S_PosS_M; //IMAGAZINE COMPARTMENT -1

JCN smr2;
L 4
#MODE_IN; //Operating mode: Relative incremental approach
#PosSH; // Position value magazine compartment height
#TARGET; /[Target/distance
#DIR_M; //Run backward
#SPEED; //Rapid speed
smr2: NOP 0;
NETWORK
TITLE =Absolute incremental approach
//Setting control signals for the operating mode "Absolute incremental approach™.
I
IIPrerequisite: 1. The axis must be configured
I 2. The channel is synchronized, that is, a reference point
1 approach must be carried out before, or a reference point
/Imust be set.
AN #SYNC; //Axis is synchronized
JC smas3;
A #S_PosCon; //APPROCH ROLL TRACK POSITION
A #Hand; //
O #A_PosCon;
JCN smal;
5;
#MODE_IN; //Operating mode: Absolute incremental approach
#PosCon,; // Position value roll track height
#TARGET; /[Target/distance
#START; // Start
#SPEED; //Rapid speed

won-4Hdr 4

onHdr4dr

smal: A #S_PosS1; //APPROACH MAGAZINE COMPARTMENT 1
A #Hand; //
JCN sma2;

5;

#MODE_IN; //Operating mode: Absolute incremental approach

#PosS1; // Positions value magazine 1

#TARGET; /[Target/distance

#START; // Start

#SPEED; //Rapid speed

wun4Hdr4dr

/I Calculation: FILL magazine = Magazine compartment 1 + ( Counter * Magazine compartment height)

1 EMPTY magazine = Magazine 1 + ((Counter-1) * Magazine compartment height)

sma2: A #A_PosSx; //APPROACH MAGAZINE X
JCN sma3; //
L 5
T #MODE_IN; //Operating mode: Absolute incremental approach
A #S_Empty; //Fill magazine
JCN spfl;
L #Count; //Load number of plates in magazine
DEC 1;// Decrement by 1
JU  spf2;

spfl: L  #Count; // Empty the magazine

spf2: L #PosSH; // Load magazine compartment height
*D :
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L #PosS1;// Load magazine 1
+D
T #TARGET; // calculated magazine
S #START,; // Start
S #SPEED; //Rapid speed
sma3: NOP 0;
NETWORK
TITLE = Positioning call SFB POS_DIGITAL

/ICall of SFB POS_DIGITAL//Transfer control signals and feedback, process the jobs.

A #S _DRV_EN;

= L 00;

BLD 103;

A #START;

= L 01;

BLD 103;

A #DIR_P;

= L 02

BLD 103;

A #DIR_M;

= L 03

BLD 103;

A #S_STOP;

= L 04

BLD 103;

A #S ERR_A;

= L 05

BLD 103;

A #SPEED;

= L 06

BLD 103;

CALL SFB 46,DB 6 (
LADDR = WH#16#310,
CHANNEL =0,
DRV_EN =L 0.0,
START =L 01,
DIR_P =L 0.2,
DIR_M =L 03
STOP =L 04,
ERR_A =L 05,
MODE_IN :=#MODE_IN,
TARGET = #TARGET,
SPEED =L 0.6,
WORKING = #WORKING,
POS_RCD :=#POS_RCD,
MSR_DONE = #MSR_DONE,
SYNC :=#SYNC,
ACT_POS :=#ACT_POS,
MODE_OUT = #MODE_OUT,
ERR = #ERR,
ST_ENBLD :=#ST_ENBLD,
ERROR = #ERROR,
STATUS = #STATUS);

NOP 0;
NETWORK
TITLE = Evaluation of IN POSITION (POS_RCD)

A #POS_RCD; //In specified position
FP #POS_RCD_FM,;
JCN rpos; // Edge evaluation POS_RCD

fF
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#S_PosCon;

#Hand;

#A_PosCon;

#PosCon_RCD; // Roll track position reached

»wor>

#S_PosS1;
#Hand;
#PosS1_RCD; // in magazine 1 position

w>>

#A_PosSx;
#PosSx_RCD; // in magazine x position

o>

rpos: AN #POS_RCD; // Reset Position memory bit
R  #PosCon_RCD;
R #PosS1_RCD;
R  #PosSx_RCD;

END_FUNCTION_BLOCK

(SQK’JK ‘S[A ubx

DATA_BLOCK DB 3
TITLE =
VERSION : 0.0

FB 3

BEGIN
DRV_EN := FALSE;
START := FALSE;
DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=0;
TARGET := L#0;
SPEED := FALSE;
Res9 := B#16#0;
WORKING := FALSE;
POS_RCD := FALSE;
MSR_DONE := FALSE;
SYNC := FALSE;
ACT_POS := L#0;
MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#0;
S_DRV_EN := FALSE;
S_STOP := FALSE;
S_ERR_A :=FALSE;
S_REF := FALSE;
S_DIR_PH := FALSE;
S_DIR_MH := FALSE;
S DIR_PS := FALSE;
S_DIR_MS := FALSE;
S_PosCon := FALSE;
S_PosS1 := FALSE;
S_PosS_P := FALSE;
S_PosS_M := FALSE;
S_Fill := FALSE;
S_Empty := FALSE;
PosCon := L#60000;
PosS1 := L#110000;
PosSx := L#0;
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PosSH := L#10000;
Hand := FALSE;
A_REF := FALSE;
A_PosCon := FALSE;
A_PosSx := FALSE;
PosCon_RCD := FALSE;
PosS1_RCD := FALSE;
PosSx_RCD := FALSE;
POS_RCD_FM := FALSE;
TimeStart := FALSE;
StepNr := B#16#0;
Count := B#16#0;
END_DATA_BLOCK

FEY

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution

/lApplication sample for S7-300C Technology: Positioning with Digital Outputs

1
/IFunctions / function blocks used:

/I FB3 FB STORAGE Sample 3: Buffer station
/I SFB46 SFB POS_DIGITAL Integrated system function block

1
//Data blocks used:

// DB3 DB DI_STORAGE Instance DB to STORAGE
// DB6 DB DI_DIGITAL Instance DB to SFB POS_DIGITAL

VERSION : 1.0

VAR_TEMP
RETVAL_CTRL : INT; //Return value CTRL
END_VAR
BEGIN
NETWORK
TITLE =Call

BE ;
END_ORGANIZATION_BLOCK

CALLFB 3,DB 3;// Sample 3: Magazine

ORGANIZATION_BLOCK OB 100
TITLE =Complete Restart

AUTHOR : SIMATIC

VERSION : 1.0

VAR_TEMP
END_VAR
BEGIN
NETWORK
TITLE =Reset control signals
L O
T DB3.DBW 24;// Reset Control signals
NETWORK
TITLE =Default values
//Um- Abschaltdifferenz
L#6000; // Switchover difference
DB6.DBD 28;
DB6.DBD 36;
L#250; // Switch-off difference
DB6.DBD 32;
DB6.DBD 40;
END_ORGANIZATION_BLOCK

A -
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Filling quantity
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HWconfig Olowtasd
1wl i dgde b Ollbs
Parameters Input
Channel 0
Operating mode Infinite count
Gate function Abort count
Signal evaluation Pulse/Direction
Input function Use hardware gate
Reaction of output DO No comparison
Parameters Input
Channel 1
Operating mode Infinite count
Gate function Abort count
Signal evaluation Pulse/Direction
Input function Hardware gate not used
Reaction of output DO The output switches when Counter value >= Comparison value
9 by
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DATA_BLOCK DB 16
TITLE =

AUTHOR : SIMATIC
NAME : DI_COUNT
VERSION : 1.0

SFB 47

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_GATE := FALSE;
CTRL_DO := FALSE;
SET_DO := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
STS_GATE := FALSE;
STS_STRT := FALSE;
STS_LTCH := FALSE;
STS_DO := FALSE;
STS_C_DN := FALSE;
STS_C_UP := FALSE;
COUNTVAL := L#0;
LATCHVAL := L#0;

JOB_DONE := FALSE;

JOB_ERR := FALSE;

JOB_STAT := W#16#0;

RESO00 := FALSE;
RESO1 := FALSE;
RESO02 := FALSE;
STS_CMP := FALSE;
RES04 := FALSE;

STS_OFLW := FALSE;
STS_UFLW := FALSE;

STS_ZP := FALSE;
JOB_OVAL := L#0;
RES10 := FALSE;
RES11 := FALSE;
RES_STS := FALSE;
END_DATA_BLOCK

‘sawulf ‘S[A ubx

DATA_BLOCK DB 17
TITLE =

AUTHOR : SIMATIC
NAME : DI_COUNT
VERSION : 1.0

SFB 47

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_GATE := FALSE;
CTRL_DO := FALSE;
SET_DO := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
STS_GATE := FALSE;
STS_STRT := FALSE;
STS_LTCH := FALSE;
STS_DO := FALSE;
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STS_C_DN := FALSE;
STS_C_UP := FALSE;
COUNTVAL := L#0;
LATCHVAL := L#0;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
RES00 := FALSE;
RESO1 := FALSE;
RES02 := FALSE;
STS_CMP := FALSE;
RES04 := FALSE;
STS_OFLW := FALSE;
STS_UFLW := FALSE;
STS_ZP := FALSE;
JOB_OVAL := L#0;
RES10 := FALSE;
RES11 := FALSE;
RES_STS := FALSE;
END_DATA_BLOCK

\R12

FUNCTION_BLOCK FB 12

TITLE =Filling station with automatic detection of container size

/[The Task:

/IContainers of different sizes are filled in this plant.

/IContainers of different sizes are are transported on a feed conveyor belt.
/ILight barrier 1

/ldetects the containers. The container diameter is determined

Ilper pulse count.

/IThe volume is calculated and the filling quantity of the filling station is set
/laccording to the determined container diameter.

I

AUTHOR : SIMATIC

NAME : FILL

VERSION : 1.0

VAR
S_START : BOOL ; //control signal: Start
S_LS1:BOOL; /lcontrol signal: Light barrier 1 (Container diameter)
S_LS2:BOOL ; /lcontrol signal: Light barrier 2 (Container in filling position)
TOGGLE : BOOL ; //Toggle bit for pulse generation
F_PULSE : BOOL ; //Pos. Edge of the pulse period has expired
T_PULSE : SSTIME := S5T#200MS; //Setpoint: Pulse period
DIAM : DINT ; //Container diameter (diameter)
FILL_SETP : DINT ; //Fill setpoint
FILL_VAL : DINT ; //Fill actual value
STS_STRTO: BOOL ; //Hardware gate O Light barrier 1 (Container diameter)
FN_STS_STRTO : BOOL ; //Edge memory bit for measuring the container diameter
CONV_ON : BOOL ; //Conveyor ON
C_POS_RCD : BOOL ; //Conveyor in position
FILL_STRT : BOOL ; //Start filling
FILL_WORK : BOOL ; //Filling in operation
FILL_DONE : BOOL ; //Filling is done
FN_FILL_W : BOOL ; //Edge memory bit Filling is done
JOB_REQ : BOOL ; //Load fill setpoint to counter
JOB_DONE : BOOL ; //Counter Job done
JOB_VAL : DINT ; //Counter Control value
JOB_ERR : BOOL ; //Job error
JOB_STAT : WORD ; //Job error ID
END_VAR



BEGIN
NETWORK

TITLE =Pulse generation and simulation of inputs

/I Pulse generation
//*****************
A T 10;//Pulse period expired
= DB12.DBX 0.4;// Pos.edge Pulse period expired

JCN takt;
AN DB12.DBX 0.3;// Toggle Bit
= DB12.DBX 0.3;

takt: NOP 0;

AN DB12.DBX 0.4;// Pulse period Start
L DB12.DBW 2; //pulse width
SD T 10;// Timer Pulse period

/I Simulation of inputs
I

A DB12.DBX 0.3;//If Toggle bit=1
= Q 124.2;/lthen activate pulse input A

A DBI12.DBX 0.1;// Control signal: Light barrier 1 (Container diameter)
= Q 124.4;// Open hardware gate

NETWORK
TITLE =start conveyor

NOP 0;

A #S_START,; // Control signal: Start

A(

ON DB12.DBX 0.2;// Control signal: Light barrier 2 (Container in filling position)
O #FILL_DONE; //Filling done

)

= #CONV_ON; //Conveyor ON
NETWORK
TITLE =measuring container diameter

A #CONV_ON;

= L 0.0

BLD 103;

CALLSFB 47,DB 16 (
LADDR = W#16#300,
CHANNEL =0,
SW_GATE =L 0.0,
STS_STRT = #STS_STRTO,
COUNTVAL = #DIAM);

NOP O0;
NETWORK
TITLE =calculate fill setpoint

/IFill setpoint is calculated when leaving light barrier 1
A #STS_STRTO; //Hardware gate: Light barrier 1 (Container diameter)
FN #FN_STS_STRTO;
JCN ber;
SET ;
= #JOB_REQ; //Counter 2 Load fill setpoint
L #DIAM,; //Container diameter
L #DIAM;
*D :
L 314



L iOO; /I Height = 100 mm

L 10000; // parts per 10000 mm3

T #FILL_SETP; //Fill setpoint (comparison value)

L 1

T #JOB_VAL,; //Counter setpoint = Fill setpoint - 1

L 0

T #JOB_VAL;
ber: NOP 0;

NETWORK
TITLE =start to fill

NOP 0;

A #S_LS2; /I Control signal: Light barrier 2 (Container in filling position)

AN #FILL_DONE; //Filling done
= #FILL_STRT; //Start to fill

NETWORK
TITLE =filling station

A #FILL_STRT,

= L 0.0

BLD 103;

A #FILL_STRT;

= L 01

BLD 103;

A #JOB_REQ;

= L 03

BLD 103;

CALL SFB 47,DB 17(
LADDR 1= W#16#300,
CHANNEL =1,
SW_GATE =L 0.0,
CTRL_DO =L 01,
JOB_REQ =L 03,
JOB_ID = WH16#4,
JOB_VAL :=#JOB_VAL,
STS_DO = #FILL_WORK,
COUNTVAL =#FILL_VAL,
JOB_DONE :=#JOB_DONE,
JOB_ERR :=#JOB_ERR,
JOB_STAT :=#JOB_STAT);

NOP 0;

NETWORK

TITLE =filling is done

AN #FILL_WORK; //If filling is done
FP #FN_FILL_W;
S #FILL_DONE; //set "Filling is done"

FEA
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AN  #S_LS2; //When the container has left filling position, ...

R  #FILL_DONE; //reset "Filling is done"

NETWORK
TITLE =reset the jobs
I
1
I
NOP 0;
A #JOB_DONE,; //job counter 2 is done
R #JOB_REQ;
END_FUNCTION_BLOCK

(SQK’JK ‘S[A ubx

DATA_BLOCK DB 12
AUTHOR : SIMATIC
NAME : DI_FILL

VERSION : 1.0

FB 12

BEGIN
S_START := FALSE;
S_LS1 := FALSE;
S_LS2 := FALSE;

TOGGLE := FALSE;
F_PULSE := FALSE;
T_PULSE := S5T#200MS;

DIAM := L#0;
FILL_SETP := L#0;
FILL_VAL := L#0;

STS_STRTO := FALSE;
FN_STS_STRTO := FALSE;
CONV_ON := FALSE;
C_POS_RCD := FALSE;
FILL_STRT := FALSE;
FILL_WORK := FALSE;
FILL_DONE := FALSE;
FN_FILL_W := FALSE;
JOB_REQ := FALSE;
JOB_DONE := FALSE;
JOB_VAL := L#0;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution
VERSION : 1.0

VAR_TEMP
L_BEARB : BOOL ;
END_VAR
BEGIN
NETWORK
TITLE =Call of sample “Counting 2, Filling station"
CALLFB 12,DB 12;
BE ;
END_ORGANIZATION_BLOCK
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Comparison RPM Frequency Comparison value upper/lower limit
value
Lower limit 200/2) 1/min - 570 1/min /60 9.5 Hz x 8 (pulses/rev) = 76 Hz
=570 1/min =95Hz Lower limit (in mHz): 76000mHz
- 600 1/min - . -
Upper limit 506 630 1/min/ 60 10.5 Hz x 8 (pulses/rev) = 84 Hz
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Parameters Input
Channel 0

Operating mode

Freguency measurement

Integration time

1000 ms

Lower limit

0 mHz

Upper limit

60,000,000 mHz (CPU 314)
30,000,000 mHz (CPU 313)
10,000,000 mHz (CPU 312)

Output measured value

Direct

Signal evaluation

Pulse/Direction

Input function

No hardware gate used

Output reaction

Out of range

by
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DATA_BLOCK DB 26

TITLE =

AUTHOR : SIMATIC

NAME : DI_FREQ

VERSION : 1.0

SFB 48

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_GATE := FALSE;
MAN_DO := FALSE;
SET_DO := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
STS_GATE := FALSE;
STS_STRT := FALSE;
STS_DO := FALSE;
STS_C_DN := FALSE;
STS_C_UP := FALSE;
MEAS_VAL := LH0;
COUNTVAL := L#0;

JOB_DONE := FALSE;

JOB_ERR := FALSE;

JOB_STAT := WH#16#0;

RESO00 := FALSE;
RESO1 := FALSE;
RESO02 := FALSE;
STS_CMP := FALSE;
RESO04 := FALSE;
STS_OFLW := FALSE;
STS_UFLW := FALSE;
RESO7 := FALSE;

el 0t Ol g1 2 DB26 L of o SFB48 u“i"l’ FB22 ;i ,
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JOB_OVAL := L#0;
RES10 := FALSE;
RES11 := FALSE;
RES_STS := FALSE;

END_DATA_BLOCK

foy

FUNCTION_BLOCK FB 22
TITLE =Speed monitoring
/[The Task:

/IThe rate of revolution of a system's drive shaft is to be moitored. The rate of revolution
IIwell as consistency of a variable speed range is monitored via proximity switch.
/IAn error message is generated if the speed exceeds the permitted value.

//Sequence

/[The Start signal triggers frequency measurement. You can specify the speed
/I(SPEED), tolerance (TOLERANCE) and the pulses/rev (PULSE).

/IThe incoming pulses form the actual speed value (SPEED_VAL) and are
/lcompared with the calculated limit values. Bit STATUS_U is set if the value drops
Ilbelow the lower limit, bit STATUS_O is set if the value exceeds the upper limit..

AUTHOR : SIMATIC
NAME : SPEED
VERSION : 1.0

VAR

START : BOOL ; //Control signal: Freuguency Measurement ON

RES_STS : BOOL ; //Control signal: Reset Status
TOGGLE : BOOL ; //Toggle bit for pulse generation

F_PULSE : BOOL ; //Pos. Edge of the pulse period has expired
T_PULSE : S5TIME := S5T#250MS; //Setpoint: Pulse period

SPEED : INT :=300; //Setpoint: speed setpoint in RPM.
TOLERANCE : INT :=5; //Setpoint: Tolerance in %
PULSE : INT :=1; //Setpoint: Pulses/rev
SPEED_VAL : DINT ; //Actual value: actual speed
STS_DO : BOOL ; //Status: Speed out of range
STATUS_U : BOOL ; //Status: Dropped below limit
STATUS_O : BOOL ; //Status: Exceeded upper limit

JOB_REQ : BOOL ; //SFB Parameter: Level-controlled job initiation

JOB_ID : WORD ; //SFB Parameter: Control job
JOB_VAL : DINT ; //SFB Parameter: Control value

MEAS_VAL : DINT ; //SFB Parameter: Actual measurement value
COUNTVAL : DINT ; //SFB Parameter: Fetched counter status
JOB_DONE : BOOL ; //SFB Parameter: Job done or running

JOB_ERR : BOOL ; //SFB Parameter: Job error
JOB_STAT : WORD ; //SFB Parameter: Job error ID
UFLW_VAL : DINT ; //calculated actual lower limit
OFLW_VAL : DINT ; //calculated actual upper limit
UFLW_LOAD : DINT ; //Low limit of loaded value
OFLW_LOAD : DINT ; //Upper limit of loaded value
START_JOB1 : BOOL ; //Start JOB1 Load low limit
START_JOB2 : BOOL ; //Start JOB2 Load upper limit

END_VAR

BEGIN

NETWORK

TITLE =Pulse generation and simulation of inputs

//Pulse generation
//***************
A T 10;//Pulse period expired
= DB22.DBX 0.3;// Pos.edge Pulse period expired
JCN takt;
AN DB22.DBX 0.2;// Toggle Bit
= DB22.DBX 0.2;



for

takt: NOP 0;
AN DB22.DBX 0.3;// Pulse period Start
L DB22.DBW 2;// Setpoint Pulse period
SD T 10;// Timer Pulse period

/I Simulation of inputs
1

A DB22.DBX 0.2;//If Toggle bit=1
= Q 124.2;//then activate pulse A

NETWORK
TITLE =Calculate lower/upper limit

/I calculate low limit
L 100;
L DB22.DBW 6;// Tolerance in %
B
L 1000; // multiply by 1000 because specified in mHz
*| :
L 100;
D ;
L DB22.DBW 4;// Speed setpoint in RPM.
*D :
L DB22.DBW 8;// Pulses/rev
*D ;
L  60; // Conversion to Hz
D ;
T #UFLW_VAL,; // calculated low limit in mHz

/I calculate upper limit
L DB22.DBW 6; // Tolerance in %
L 100;
+
L 1000; // multiply by 1000 because specified in mHz
*| ;
L 100;
D
L DB22.DBW 4;// Speed setpoint in RPM.
*D ;
L DB22.DBW 8;// Pulses/rev
*D ;
L  60; // Conversion to Hz
D ;
T #OFLW_VAL,; // calculated upper limit in mHz
NETWORK
TITLE =Load lower/upper limit
/ICAUTION !
//Note the order of loading the low/upper limit.
//[Example:
/I old low limit = 5000 mHz
/I old upper limit = 6000 mHz
/I new low limit = 8000 mHz
/I new upper limit = 9000 mHz

/IYou must first load the 9000 mHz upper limit and then the low limit value.

/[Otherwise, you will receive the error message "Low limit > Upper limit".
A #START_JOBL, // Transfer Start low limit
JCN MO01;
= #JOB_REQ; // Job initiation

1

#JOB_ID; // Control job 1=Load low limit

#UFLW_VAL,

i
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T #JOB_VAL; //Control value
T #UFLW_LOAD; //last transferred low limit

MO001: A #START_JOB?2; //transfer Start upper limit
JCN M002;
= #JOB_REQ; // Job initiation

L 2

T #JOB_ID; // Control job 2=Load upper limit

L #OFLW_VAL;

T #JOB_VAL,; //Control value

T #OFLW_LOAD; //last transferred upper limit

MO002: A( ; //Change of low limit???
L #UFLW_VAL,; /factual low limit ...
L #UFLW_LOAD; // ... With transferred low limit
<>D ;/I... Compare

)

A( ;I Low limit < Upper limit ???

L #UFLW_VAL,; /factual low limit ...

L #OFLW_LOAD; //... With transferred upper limit
<D ;/I...Compare

)
AN #JOB_REQ;
= #START_JOBL,; // transfer low limit

A( ;/IChange of upper limit???

L #OFLW_VAL; //actual upper limit ...

L #OFLW_LOAD; //... With transferred upper limit
<>D ;/I... Compare

)

A( ; // Upper limit > Low limit ???

L #OFLW_VAL; //actual upper limit ...

L #UFLW_LOAD; // ... With transferred low limit
>D ;/l... Compare

)

AN #JOB_REQ;

AN #START_JOBL,;

= #START_JOB?; //transfer upper limit

NETWORK
TITLE =Call of SFB FREQUENC

A DB22.DBX 0.0;

= L 0.0

BLD 103;

A DB26.DBX 4.1;

= L 01

BLD 103;

A DB26.DBX 4.2;

= L 02

BLD 103;

A #JOB_REQ;

= L 03
BLD 103;

CALL SFB 48,DB 26 (
LADDR = W#16#300,
CHANNEL =0,
SW_GATE =L 0.0,
MAN_DO =L 0.1,
SET_DO =L 0.2
JOB_REQ =L 03,
JOB_ID :=#JOB_ID,
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JOB_VAL :=#JOB_VAL,
STS_DO :=#STS_DO,
MEAS_VAL :=#MEAS_VAL,
COUNTVAL 1= #COUNTVAL,
JOB_DONE = #JOB_DONE,
JOB_ERR :=#JOB_ERR,
JOB_STAT := #JOB_STAT);
NOP 0;
NETWORK

TITLE =reset request bit / error evaluation

//Here you can evaluate the output parameters of the JOB_ERR SFBs
NOP 0;
A #JOB_DONE;
R #JOB_REQ;

NETWORK

TITLE =calculate actual speed value

L #MEAS_VAL;
L 60;
*D '
L #PULSE;
D ;
L 1000;
D ;

T #SPEED_VAL,;
NETWORK
TITLE =status evaluation
DB26.DBX 26.6;
#STATUS_U;
DB26.DBX 26.5;
#STATUS_O;
DB22.DBX 0.1;
DB26.DBX 32.2;
END_FUNCTION_BLOCK

L ST ST

DATA_BLOCK DB 22

AUTHOR : SIMATIC

NAME : DI_SPEED

VERSION : 1.0

FB 22

BEGIN
START := FALSE;
RES_STS := FALSE;
TOGGLE := FALSE;
F_PULSE := FALSE;
T_PULSE := S5T#250MS;
SPEED := 300;
TOLERANCE :=5;
PULSE :=1;
SPEED_VAL := L#0;
STS_DO := FALSE;
STATUS_U := FALSE;
STATUS_O := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
MEAS_VAL := L#0;
COUNTVAL := L#0;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#40;



for
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UFLW_VAL := L#0;
OFLW_VAL := L#0;
UFLW_LOAD := L#0;
OFLW_LOAD := L#0;
START_JOB1 := FALSE;
START_JOB2 := FALSE;

END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution
VERSION : 1.0

VAR_TEMP
L_BEARB :BOOL ;
END_VAR
BEGIN
NETWORK
TITLE =Call of "Frequency 2 Speed monitoring"
CALLFB 22,DB 22;
BE ;
END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB 100
TITLE =Complete Restart

AUTHOR : SIMATIC

VERSION : 1.0

VAR_TEMP

END_VAR

BEGIN

NETWORK

TITLE =Sample SPEED: Fetch low limit

//Here, the default low limit of the frequency specified in HW Config is read out.
CALL SFB 48,DB 26 (

CHANNEL =0,
JOB_REQ := TRUE,
JOB_ID = WH16#81);

L DB26.DBD 28;
T DB22.DBD 42;
CALL SFB 48,DB 26 (

CHANNEL =0,
JOB_REQ := FALSE);
NETWORK

TITLE =Sample SPEED: Fetch upper limit

/[Here, the default upper limit of the frequency specified in HW Config is read out.

CALL SFB 48,DB 26 (

CHANNEL =0,
JOB_REQ := TRUE,
JOB_ID = WH16#82);

L DB26.DBD 28;

T DB22.DBD 46;

CLR ;

DB26.DBX 4.1,
DB26.DBX 4.2;

= DB26.DBX 4.3;
END_ORGANIZATION_BLOCK
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24-V Control-

signal
Electrical heating element |

V|
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REINE Sy

Software Enable

{SW_EMN) J
24-Y Centrol signal

{Digital output DO)

5T5_EN

Hweconfig <lowtasd

Parameters Input

Channel 0

Operating mode Pulse width modulation

Output format Per mil

A Timebase The resolution of all specified times is set to 1 ms

On delay 0 ms The 24-V control signal is output instantaneously when SW_EN =1

Period 10000 In the selected timebase equivalent to 10 s

Input function No hardware gate used

Minimum pulse width 500 ms Minimum pulse width In the selected timebase equivalent to 500 ms.
4ol g

335 0l 5DB63 Lol on SFBA9 2G5 FB22 5 sDB22 Lol ,an FB22 2SS OBL
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DATA_BLOCK DB 36
TITLE =

AUTHOR : SIMATIC
NAME : DI_PULSE
VERSION : 1.0

SFB 49

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_EN := FALSE;
MAN_DO := FALSE;
SET_DO := FALSE;
OUTP_VAL :=0;
JOB_REQ := FALSE;
JOB_ID := WH#16#0;
JOB_VAL := L#0;
STS_EN := FALSE;
STS_STRT := FALSE;
STS_DO := FALSE;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
JOB_OVAL := L#0;

END_DATA_BLOCK

FOA

FUNCTION_BLOCK FB 32
TITLE =Heating a liquid

/IAn electrical heating element heats a liquid. The energy required by the heating
/lelement is applied with the help of a switching element (e.g. a contactor).
/IThe CPU 31xC generates a 24-V control signal at the digital output for the
/Iswitching element. The heating element temperature depends on the length of

Iithe/
[lon/off period of the 24-V control signal.

//Longer on times of the 24-V control signal increase the heating period and,

Ilaccordingly, liquid temperature..
AUTHOR : SIMATIC

NAME : HEATING

VERSION : 1.0

VAR
START : BOOL ; //Control signal: Heating ON
POWER : INT ; //Setpoint: Heating power in %
PERIOD : DINT := L#1000; //Setpoint: Period
STS_DO : BOOL ; //Status: Heater ON
JOB_REQ : BOOL ; //Transfer period
OUTP_VAL : INT ; //Actual output value
PERIOD_LOAD : DINT ; //loaded period

END_VAR

BEGIN

NETWORK

TITLE =Specify heating power

L DB32.DBW 2;//Heating power in %
L 10; //multiply by 10
*| :

T #OUTP_VAL,; //Heating power in per mil
NETWORK
TITLE =load period



f04

L #PERIOD_LOAD:; //loaded period
L DB32.DBD 4;//Setpoint Period
<>D ;

= #JOB_REQ:; // Job initiation

T #PERIOD_LOAD; //save transferred period

NETWORK
TITLE =Call of SFB PULSE

A DB32.DBX 0.0;

= L 0.0

BLD 103;

A #JOB_REQ;

= L 03

BLD 103;

CALLSFB 49,DB 36 (
CHANNEL =0,
SW_EN =L 00,
OUTP_VAL :=#OUTP_VAL,
JOB_REQ =L 03,
JOB_ID = WH16#1,
JOB_VAL :=#PERIOD,
STS_DO :=#STS_DO);

NOP 0;
END_FUNCTION_BLOCK

‘sawulf ‘S[A ubx

DATA_BLOCK DB 32
AUTHOR : SIMATIC
NAME : DI_HEAT
VERSION : 1.0

FB 32
BEGIN
START := FALSE;
POWER :=0;
PERIOD := L#1000;
STS_DO := FALSE;
JOB_REQ := FALSE;
OUTP_VAL :=0;
PERIOD_LOAD := L#0;
END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution
VERSION : 1.0

VAR_TEMP
L_BEARB: BOOL ;
END_VAR
BEGIN
NETWORK
TITLE =Call of sample "PWM 2, Heating"

CALLFB 32,DB 32;
BE ;
END_ORGANIZATION_BLOCK
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| Statuz Tzt Bun |

Files:

S5 File: F:A\PLCAWSEASM 2RHFST.SED
Block: OB 3

Statistics: Total Block
Lires: 2134 n
"Warnings Found 39 1
Ermrors Found: 1] n
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Error Message Source Meaning Remedy
Absolute parameter does not 1st run Wrong address ID Check the instruction
match address
Bit access to T/C is no longer 2nd run S5 program contains bit access to Check the STL program
allowed (please check) timers and counters
Block not available 1st run Called block (FB, FX) missing or Check the program structure
block is shown in the block list but
it does not exist in the program file
2nd run Block is called that does not exist Check whether the cross-reference
in the program file list was specified, or check the
program structure
CALL OB is not allowed 2nd run Calling OBs is not allowed in S7 If necessary, use the statement
CALL SFC
CALL SFC xy generating, 2nd run Parameters for SFC missing Complete the SFC parameter list
please extend parameter list
Command in block not allowed 1st run For example, jump within a Check the instruction
program block
Comment too long 1st run ErrorinS5file Check the program file
Conversion error 2nd run BI without constant Include a constant with the load
instruction
Directory not available 1st run Program file does not contain any Check the program file
blocks
Error in macro file. Macro xy 2nd run Macro error Check the macro instruction
ignored
Error in parameter 1st run Error in the S5 program Check the program file
File not found general Selected file does not exist Check the program file
Invalid MC5 code was 1st run Conversion of an older S5 None
converted instruction
Invalid operator 1st run Operator in S5 file not known or Replace the operator with the
cannot be converted appropriate S7 instruction
Invalid operator, may be 2nd run The operator cannot be loaded into | You may have to use the specified
replaced by the instruction \”L S7 in this form instruction
P# formal parameter\”
2nd run JUR instruction exceeds block Correct the error in the S5 program
Jump label cannot be generated limit
Label invalid 1st run Jump label contains invalid Check the S5 file
characters
Label undefined 1st run Jump label not defined in the Check the S5 file
preheader
Memory overflow in 1st run Not enough main memory Delete files you no longer require
programming device (space in the main memory
problem)
No access rights general File is read-only Clear the read-only attribute
No block name given 1st run Block name consists of only Enter a block name
blanks
Undefined command 1st run Invalid MC5/STL instruction Correct the S5 program file
2nd run Instruction does not exist in S7 Edit a macro or replace the
instruction with the appropriate S7
instruction sequence
Undefined formal parameter 1st run More parameters in calling block Check the S5 program file
Write error on diskette general File is read-only or there is no Clear the read-only attribute or
space on the diskette delete unnecessary data
Wrong address g 1st run Address does not match instruction | Check the S5 source file
2nd run Address does not match instruction | Modify the STL file
Wrong comment length 1st run ErrorinS5file Check the program file
Wrong nesting depth st run End of bracketed expression Check the nesting levels, correct
incorrect the programming error
Wrong number of parameters 1st run Error in the S5 program Check the program file
Wrong parameter type 1st run Error in the S5 program Check the program file
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Entry point: Wi

| Project ﬂ | Component wiew ﬂ
Mame: Storage path:
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Generate source my_STL_Source

Path: =tl_source_test\SIMATIC 30001 MCPU 315-2 DP. .
Blocks Mot Selected: Blocks Selected:
FB133 FC100
FCAO0 =
it
FC140
FC150 All
<...

DB10
OB35
OB122
QB1

Addresses
[ Include reference blocks [ Absolute
Iv Sart according to program stucture I+ Symbolic

sy @S sk ol gl Lo Source LT 51 S0 b b S plad Sl 01sze O
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25 stl_source_test (Component view) -- C:Wrngr[z |
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ztl_source_test
= SIMATIC 300(1)
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= 57 Prograrm(1)
(B Sources
Blocks
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Gsa b 5 LADISTLIFBD wbiy s STL Source 058 hlelS b Luls ool 55 A
Gl SSMdme Olge oty YL Toolbar s Llels 0T Luy L File>Compile
3305 bl 1, STL

B 5 e 52 1, KnOW_how_protect <& Le Version «ls” ;5 5> Source al » 5 S
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iy |y Read_only S 5 oS oSS &S s pb 5w )3 Source wilip 55 810
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V“S s, Source 4%, 4 Insert > External Source

FUNCTION_BLOCK FB1
TITLE=

AUTHOR: IJ

VERSION : 0.1

VAR_OUTPUT
SSL_error : BOOL ;
END_VAR
VAR
t Ivw @ INT;
END_VAR
VAR_TEMP
v_max_| : INT;
v_min_|: INT;
END_VAR
BEGIN
NETWORK
TITLE =
A "DO_SpLvw";
AN "DI_SpLHinten";
JNB _001;
L #t lvw;
L "KomDB".allg.last_cycl;
+l
T #tlvw;
_001: NOP 0;
END_FUNCTION_BLOCK
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System and Standard Functions for S7-300 , S7-400

CPU 31xC Technological Functions

Sample Programs For Technological Functions

S7-300 Programmable Controller Integrated Functions

CPU312 IFM /314 IFM

S7-Graph V5.3 For S7-300 / 400 Programming Sequential
Control Systems

S7-SCL V5.3 For S7-300 / 400

Software Redundancy For Simatic S7-300 and S7-400

Automation System S7-400H Fault-tolerant Systems

Automation System - S7-300 Fail-Safe Signal Modules

Programmables Controllers S7-400F and S7-400FH Fail-
Safe Systems
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