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Message identifier Message type Error class M ge num M. ge ID Incoming message Outgoing
VR _UISKMSG (1) Wk _LISMSG 2 1 40961 irterlock 1 is active

VR _ISKMSG (2) WR_LISMSG A 2 40962 irterlock 2 is active
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M. 1M EIT

FC2 FC1
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Mao. | Time of day Date Ewent

1 06:42:41:667 pm 06/07/06  interlock 2 is active

2 06:42:39:433 pm 06/07/06 interlock 1 is active

3 06:42:34:656 pm 06/07/06  Mode transition from STARTUP to RUM
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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]

DAl 558 e adaline S 53 &S skailen Sy 53 oyl
0- L 0-10V o il ge &8 JUT I . s 5 Jlizus 93 Lol e s 5 &S JUT K 1 oslizal -
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Analog output “velocity”
L

+10Wi=20 mA

Positice
] -
= |
Start p-:-5'.i-:-n\\"\,ﬂ_ "'_.-—"J Switch-off point
! ‘fou parameterize the acceleration/
i stopping distance with STEF 7.

Digital cutput *Fonsard direction”

1
o LI =
Paositior

Digital cutput “Backward direction”

|

S S 5 e Olojen sl 43 o £20MA L 210V o5 T S oK 1 eslizal Y

Paosition

backward i = sl — oMo g Forward i o 6l + Do Gl gy Lipd e edie
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Analog cutput “Velooity”
]

+10 V420 mA 1

Position

Start : ' Swiitch-off
positicn peant

ou parameterize the acceleraton/
A0 VI-20 maA + stopping distance with STEF 7
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Analeg output “Velocity™
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ueloaity ff" S

+10W /oo ] o N
Position

Start position Switch-off poin:

Analog value in V

Start 3 incremenis
position |

10 increments
2y o, cnl 3l Ll S JUT IS sls ab 5,0 b (6,8 Clid o 55 o odalie &5 lailas
oy Versgu= B gl g 00 39d= A o sl Hweonfig
s g o 3 o

é)}))b.o.«\;' @WBreak J:.A‘)L_’_ QT&})}‘}J}.’L@A}‘}L{)’ J‘}A}JQV Q‘}w C.».ij r.a.f_;lﬁ
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v = 10V (256 —- BREAK) s o g Sl oS )13 1y 5 95 sl S 61

256 , .
Syh peslsV 4y O s
v = —LE;%A ¥ (256 -BREAK) o Sl aS o sla ) 5 e dasly b s

Dgh pedlav A{J,;ATU’J.:AQ)MC,&)M
anrl BN 5 PP Slomis 139 50wl 4 L5 or p o 0l ASSB (ol 5 Shas 2l o 6l
SliSSl 4 aslsl 5 5 esls ansls 1) CPUBLX IFM (lgiiSOb 5550 55 Comy Sloand g opl b il
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31XC SW CPU 4 Hgs o (Sl (il 1£-Y-1Y
T &S sl 4o 8300 eslgls eSS gla CPU (gl » Tec_Func (UL esl gl ol gla eSS

15 WL CPU Jﬁu:})@)\gf;)b:ﬁjc o

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

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

BUilt &) g2 1y 5 sla 2556 31XC (sls CPU
ety < 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 o5 o P-t-P L5

SPID 8 5,8 w5 Eou )00 LS

FB43 5 FB42 5 FB41 alie LT >)§x~c5>ﬁ¢r@| SFB43 ;SFB42 ;SFB4L 2SSk 4w L
A S st SISl e 3l ple Ol brnl 53 03 8 85 OUST Ul e s oS ol
J«:.avW)é‘ijLyfdbﬁbﬁéﬁl«ﬁd%ﬁ)‘wak‘yw‘

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




vy s \kia) ol ;2S5

Analog «SCdwows PG b SFB44

I 6(; S 3yl 59 Gy 95 IFM a5 CPUSIXC s Positioning (sl » JS sk
E T 55 3k i Positioning 1, SFBA4 .l Jbows o5 » e 6503 5 S JUT
sl s 0-10V, 0-20 MA , £ 10V, £20MA s 3 5 oyl _ow esbis

Slsgse b el 5 e Lot 485 0, ST Glaygise 05 (o ST Gla s 5 pl Lauy

Rotary g Linear —oul J 28 L6 ) soue &R J S Cuxd 4a B 5l Ol 3 |, Servo-drive

Linear Axis Rotary Axis
Gl 55 e 558 o Jlsl CPU & Ll &) sas Incremental 24V 55 S5l Lo 5 goes S go
Ans 0 QL 1) CPUBIXC Law 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 a3 13 35 5 X2 5 X1 Jls 5 95 diSKs Syl 1y b 2856 oles 87 31XC (gla CPU 5

.C,.w\o..l.aTJz.fWJ}.«\?):JL@}})J‘&\@JUKLQAQﬁa)u}(auﬁwu@jﬁjdzj))
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\Al

Lol eis JEHWCoNfig 55 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 Al1(C) - 7 DI+0.5 -
8 Al 2 (V) - 8 DI+0.6 -
9 Al 2(l) - 9 DI+0.7 -
10 Al2(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 AIR_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 A0 1(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;ﬂr_.al},‘.@qu,\&du‘:@);oﬁ;,sagoue;\;owdf-m{\s.&)1{6‘5;)\}”,.




HWeconfig <lewtass

General | Addresses | Inputs DUtDUtSI ?ﬂ 5 olubas Positioning gl »
Output | 0 | 1 255 plnil HWeONfiG 55 ol
Dutput: sy CPU 5 ol 5 o)
Dl Cands 5 03,5 SIS AIS/AO2
Output 6 e .

R e ¥ yvoltage . 4.5 Disable 1, 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 outputs

ks s 81 2y 4 Diagnostics  Encoder 5 Axis 5 Drive sla el ¥ al s plowil L-¥
gl i g 5L Gillas 15 T

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

Target Approach b ax. frequency

T arget range: &L pulzes

Pozition feedback:
s EQkHz =

b awimum speed: 1000 pulsesds

tonitaring time:

Accompanying signals:

pulzesds 10kHz =

Creep speed / reference speed:

Enable Power Section Contral rmode:

QIff delag: 1000 me +-10% =

i

Maonitaring

| Target range I Target approach v Actual valus
U‘”J‘f‘)}i}“ﬁ%ﬁ*”@@fﬂ-‘
o3b sdadilis sde pl .3, K Wl 200,000,000 b ST 5 b e (o5ue @ Target Range
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G oo w53 oo SIS0 Camdge Al liie 058 ) 25le g1, CPU «S” ol S 3 : Monitoring Time
ol dsb 5 slys ﬁ,;‘;,:,dza\:mli S el 4 sl Ol ol .g;.ﬂ%m&u 456 L~ 200,000
EIUT Jltie b plys S 55 Jle Ol gims dewy dal s (Holding Torque) ous™ a5 ,5kis 4 Ol
s 341000 0T et 5 4ty 94 10,000 0T oy 3S'le St 5 457 (o 17 4 £3,5 05V
Dl DS e ol o bl 436 L B00 Uslas 05V e Ll ol s ksl st
0Ly ol pls ST 03 &S o 555 (6w 456 0.5 Ol b glys Sdlowtsl 53 b T oo s 436 0.5 Jslre

sh hte 45605 I £ 55 2wl Monitoring Time
o O ) glhs 4 Jlesl B oo pay ST 5 ol 46y el ey (6346 - Maximum Speed
033 AT b 53S0l Slslos 53 55 e 35S0l Sledl o Sl 5V el pl s
T o Sy 5 bl SIPUISESS oy ar ST ot 33 8 b 2l 55 oS0, Lo 5

(TeVIS w133 ool Cotpe)X (S5, 8  oB)X (133 o 43 43555 udl sltai)X F

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

L@Ijljﬁ;b@ﬂonijz.uwaliSOO )}Jﬁ)b)b}iﬁ‘
50 x 1 x 500 x 4 = 100,000 pulse/s
oSl Ly =3 b Wlgs 3 Sl 436, b e g5ue : Creep/Reference Speed

235 (5 S i B 4l & Oy b a5 Cambpn 53 T e IS (51 el il

O 1) 358 o Jlb 1 gl3 & Sl b syd e axdls n RUN JU&Kw o7 (gl diad 51,51 2 OFf Delay
el ol (58 038 Il Joo B sla al 53) dil 4l Lo 100,000 b i o Llsie 5 da> o
G5 b ABL bls s s S D3y ol S Ol b (6,5 55 Sl s Sl o 55 IS 6
gt o g Jam g L (R i

BOKHZ U1 (o Llge 5 ool s 5 ol 53 (03) 535l ay ST 3575 - Max Frequency
2310 KHZ jSTus ulS 5 I IFM g5 53 o8 550 o0 (5557 3L 5L

i35m0 b 5W5) (s 5 &8 JUT IS ¢ 55 sl (s, : Control Mode
:ﬁxsjg;wrﬁt, Ll ol 0313 QLS das amin K 55 AXIS 23w (sla el )l -0

S o Pl s b Sl (s 4T ot B 5 AL T 5 a5 L a5 D AXIS Type
@,.:.;}.:@gm_ﬁgks@g;)}» sbol @ a5 L 18 03 5does Ieu] 5 @ Software Limit Switch

'x}jG‘“"’g“j\:’:%“"jLGﬁ‘}
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0 Sn5 593 8K &) oy Cambge 3 1y LWLl au § pl Slas ¢ »> : End of Rotary Axis
S ash o oshie olg Cumise Olgm Jes 53 aasT das e 0li Gl e |y (il 0us S
o e i 53 AL 1000 sde jldie cpl BT Jle O g . Sl 53 ek 3505 i 1 28T L
sy dalyt LIL999 B0 o e i > 55 50 5999
S s sl 212 Run o s 1y dols 6,8 o5lul Ol 4y & cel - Length Measurement
4ol osls S ita b e bl 635 o la5 (ol 6,80 15T Olgin Sl Jb b (25
25 plonil 4l &S ol Length Measurement Jluaws 53,5
L by Cambge 53 S AS o jasie gm 35y o S0 (gle 05 S gl 1 Reference Point
b Al 31 Lae ol ) ol Camigo 45557 adetin Olsin bl 53 oM 5 (0 3L 53 535500 51 Sl
(Sl 131 585 ) b Rals

General | Addresses | Basic Parameters | Drive  AWis | Encader | Diagnostics |

Axis Type
[+ Lirear axis Software limit switch stark: 100000000 pulses

Software limit switch end: 100000000 pulses
" Rokary axis

Lengh neasuerent I -

Reference Foint

Coordinate: 0 pulzesz

Ref. point location for reference point gwitch:

|In plus direction ﬂ

S Sl 35S0 6 5 a5 b el 5 58 o b 5 IS b Encoder s (gl el —F
Dged dylg bl jo 1) diw de H93 s
ledb Inverted Il s K555 e INCrEment (o5 sne & g Lgedly Jlo 5 I 5 - Count Direction
s Ll = Decrement Js 5 &y gens

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

Increments per encoder 000

; increments
revolution:

Count Direction
I+ Mormal

I Inwerted
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SFB44 83 lowe
e o 4l 531, SFBA4. 2856 HWeoNfig lasss plowl 1 g

“ANALOG" |SFB 44)
—| LaDoR
T RARNEL WORKING —
POS_RCD |—
—— DRW_EN MSR_DONE |—
— | smaaT STNT 1 —
— DR_F ACT_POS —
— | oRm MODE_QUT —
sToR WORDERR —
— ERF_A
ST_ENSLD —
MODE IN ERAOR —
N STATUS | —
—— =PEED

45 iy (52 13505 pl 4k L el oaT s i JSC 1 a5 3 2SS 5 Shes

o K51 63,8 o ot S s RAMPUP U b Start. i 5 5 % 51 s
LS (o IS o Tl S Sl e 5 350 (oo 4l y Ol YU b ] 53 e SEEPOINt ke
RAMP_DN  Jt&ew oy 4 abas 0T 1 5 ok delons CPU Lo g5 o g5 5o 5 aball ks 505 abai &
abd opl 55 A, Creep Speed abi 4 U .l o [2alS it Ols L (e Ly 350 oo Jlb
23CULOF ki O b ST 0 S8 o o8 o b s 5 350 0 s e Ol S
CUL-OFF o311 4y s s (o o 550 &G ol (1 b o8 WOTKING 5 5 JUSm 5 35 (o olod
@ Odeony 5 o ohor pp Aezide 4o 4 U Ll oo aslsl &S > oumqun\)\i);SDiﬁerence
335 2 POS_REC 5 5 Aaiie dbais

2 ol s o MK 5 IS L (pls) Jbe 5l b 2 b Js g1, Conv_En 5 5
Db g w345 ae Vosetpoint | By L Cut-off 4 js oa RUN (slgsl 53 5 Jled Start ab
3,8 o Dol oyl )3 (5,8 ey

o sh o oslimal i x g S Lol e 0-20MA 0L > L 0-10V U5 51 ST S o
ol Backeard 1:L1 S1yForward 10 $14S cul Jis > g SSLis Conv_Dir
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WORKING
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SFB44 s (509,9

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
B 8
CHGDIFF_P DINT 38 Changeover difference plus 010 +10 Pulses 1.000
R 8
CUTOFF-DIFF_P DINT 42 Cut-off difference plus 0to+10 Pulses 100
? T g
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 >3 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 510 to +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 « & R
STATUS WORD | 28 | Error ID | 0toFFFFhex [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

L3

53 Lol o o L5 HWConfig o « usl e sl Software Limit Ol g (sl o5b s Slles gl

13 Cnys 63 3de 4 5T O e JOg MOde L Lo 63U ol 1 55 oy

Welocity

Target range

Target

A —.

Software limit switch

Working range

Distance

Run (3 5 &lad

.;ﬁdd@‘Run Slhes 554 Jlxé & DRV_EN 5:},}flg>ﬁ&¢z§G,>Stop 6-’)));‘
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AY

Jog Mode plxf
JOg C)WSFB44 ))}ﬁ)} L;La 65})) r.:ld_: L
Gilae Jog Mode > Sles A5 sl 5 plnil Mode

.Ca.«" Ji) )‘)}.a.;

DRV_EN True

DIR_M ¢ DIR_P True

MODE_IN 1
ST_EMBLD I

DIR._M; DIR_P

WORKING

Distance

o) 4k b (Sl 09 ;T

3938 .»Jf@up-G._:,N&g_JM};’Y}WM&_L;};mou,:SWg@I(ﬂ s abais

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

ST_ENBLD

238 . J SYNC

DIR_M: DIR_R.

WORKING

SYNC

Distance

Referznce  Reference point
point swich  (zero mark)
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o 8 dali O 57 Set

I S S s el S a5 L a6l 1y (5ol Ol e (S5l 03 S Slikas plnil 05
Job_Val L oDt o1l 4 Actual b ge lude 5 554 e 03ls DB_Instance ;1 Job_Val )l 4
Slaby b (o8 auls spue 5 Cl JJL 100 bl Cambae Jldie LS 5538 s buls
WL 5 Oy sees HweoNfig

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

45200 03161 4 SLSE 5 SLSS jyslie plas &y guat| 53 355 o515 Job_Val=300 Ll 5 ol s S

D5 JS g o ol (gl e LY 35l

5L3S ACT 5L5E  Old coordinate system
- ¥ ¥
-400 100 400 )
L1 11 | ] 11 1 | L1 1 1
f Projection of
tha working
_E@ rangs by sat
& actual valus to
§ 300
3
T | T 1T | T I T T T T
400 400
0 300
A A
5L55 ACT SLSE New coordinate system

e Incremental Oldos

ol jateie Cgx 5 el o ojll 4 (LAStTIQ) daie dbi o 5T 4 Cod 203 ps 2l o
2,03 5,58 SNL s ordls 6l Sldes ol ST S~

=y 5o ol 5 Sl Mode_In=4 &S Cogls ol b Gl |8 amie 4 i SFBA4 (654,55 sla sl 5l

.C,.«lMWJ&ZQ)MAJQJ«)\:)*J.:)}@o:bTarget‘_;;)J}A.:uJL;

Bao Incremental Oldos
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ST_ENELD

DIR_M; IR_P I

WORKING

Cistance

Length Measurement Jab (& p5 031!

Length Jloes 35,5 4 by s r.:.h.? 03,5 b b Olge oS w0l HWeonfig gl iyl 5o
e 1y dsb 6,8 o3l 35 e Jeate X2 Jlis 5 0 G 4 S50 Doy e <5 Measurement
313 plol 7o e ol Sy

0L K sl j3.39 dal g odalie LB Len_Val g5 53 db s podd (5,5 051l Job
abi 53 Sl sliws BEG_Val (5 ol b (5,8 o3l plesl aias 0lii MSR_Done 5 5
s e Ol OLL ae& js JL sl END_Val 5 & 5 gar5

Azes 2w 5> DB Instance 5> 68 sla 9 7

1st measurement 2nd measurement

Digital input I I I

“length measurement |

MSR_DOME I I II
|
1

T I
|
BEG VAL i l

EMD_ VAL >K “alues of 1stimeasurement >|< Walues of 2nd measurement
LEN AL |

238 S o S5aS5 o AT Ol a0 O ) 2SSB ) 5,28 F1 amis V deans 55V sl
oT 5 o 9 ol Q}‘)gf.w o~ Jog Mode fazl s = Positioning r\?u't S S e)lsen Jas 5,8
A4S ¢S5 |, Cut-off 5 Changeover alols
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DIGITAL «Saows pb b SFB46

Jiows 5 F 51 S HT oy I slow 5 33, o LK Positioning 1, 5 2856 !
Jog Mode le ) SFBA4 2856 b 2856 pl (63 Slas qutlin I (5 035 alie JJb ST (s 3lin

6 b,m 505, olsag iu opl 53 T LSS 51 (e s Gllae 5 s Incremental 5 (s5le 05 Ko 5

YL 9 B

i omoslaial 5 sla fwojled sCPU LS X2 Jls 5 5l Jiae s 5 & L Positioning (sl

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

Contral zinguit

Digital outpuis of the CPU

¥2-32 X233 X234 X2:35
Qa al Qz Q3

g o

E2 E1

NCcontactor M4 .?[ Haf K2 F K1 ,7

Aalka | AN [ ke [ZR[ K1 | ZR[ k2 ]

Power circuit

!
o
j@
gt

KA

K3 I:F\\j ka :}%\J\

)

K1 =In plus direction £1 =Hardware limit switch minus Pole-switching motor
K2 = In minus dirsction E2 =Hardware limit switch plus

K3 =Rapid speed
K4 = Cresp speed
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HWeconfig <lewtass

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

Digital outputs

r.s s <=zl Digital Output

.ﬁ;ycl?a\\)rﬂgu.:mﬂj‘}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))}TLGJL'.i:»'W}Qa‘NMW):L@T:JSw)‘J}&}

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

df})\;Tf}f L;‘;:‘\:;JT«.:WE”COdEr )AXiS L;L& oﬁd;f}é}Dl’iVe ooy L;lﬁjln\)liﬂ\.mmldﬁ—v

AL e s S
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Control mode 1 _
W ol
. / Fe=dback zigna
L POE_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 “n
/ Feedback signa
¥ Bchiich FOS_RCD=TRLE
1‘““\.._
Rapidicresp speed =l
Pasition reached o
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
1 0
0 1

Control mode 4 o

Feedoack signal

Mo,

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
03 0 1

1 0
0 0
0 1




A4

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

i

s \kia) ol ;2S5

SFB46 Oo) luwe

JKe plke SFB46 oSS LAD S
TIA 385 S LTy,
Sl aols a5 SFBA4 L 2SSb ol sl
0S5 e ol T 1SS

IS 55 5256 ol L Positioning s Shes

ol 0l ('.:.»:JS 2

B

Creep speed

L
Distance
Dighal putput = . =
Y Changecver posiicn
- Fa
Rapid speed
&) Cuit-of posfilon
Targp: range
p I
Start Distance
Cuti-git
difergnce
{direciion+}

Changeno|
[ dirzction

WORKING

prer difference

+}

FOE_RCD

A o OLEi 1) H2SS6 ol 5,18 51 Je FYQ dsio Vo danes 55 Aol
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Count «Slwows PG b SFB47
Sl S oled 5 ol YL LW 5L Lledl Olge 3IXC gle CPU 55 (iS5G ol Lo g

CM‘J.‘") SR Q}Lﬁ.’.‘.ﬂ)l{w‘ ‘_g‘]!)ﬁj'.ﬂ ‘_Q\ACPU
CPU 312 C : Maximum 10 KHZ

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

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

&.:ﬁﬁj)szingleJJML)}MU&)LJ})\)JJ?}MMJJL«J«:&\L; .

.3 55 0 oslazul Gate Function 1 5 sles 4l o goSuly o
.3 séunn 03lazwl Latch u.:&b Sl 655,59 S 4l 5y b ojled Hldie g5l o 3 gl @

widg b Jeoms oy I 0T Jolol 5 b sIs CPU & Jiled sl 1) glin Sldie Ol e @

S ad Jlad (gl 31 Cden

2355 I 53 Sl k5 51 SU &S g 5 OAE sl 5 gy ) 6,8 s 6l Olge @

13 g0y 5 o5 ot o

YT 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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HWeconfig <lewtass
Bl ) oled g5 s JUS osled 358 o alb 47 (gl e 2y s Count Ml 55 03,5 SIS L)
AsL (S Position 2856 (g1 eid Sl JUST o led b bl JUST ojle 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 1 g bl 0 oy 25 day Slomies 3 h)led 46 4w slake
:bj‘éﬁjwéiig.ﬁﬁ
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
Olsis . 358 oo b <K 5 Single led glads gl i 45 5 -1 : Main Count Direction
Js Down s Up &= ¢l End Value  Start  sla 4;,_;,?.;; <t 1, Down L Up L None
35 plowl 15 a5l dom g acton o Ll i slad Il 3 358 Ol None a8 Sz
- Lower count limit: -2.147.483 648 (-2*")

- Upper count limit: +2.147 483 647 (2°-1)
e ioled 6l YU e K Ol sie 5 35, 5s Jlad End Value S| s 353 Ol Up 4y £ 5
ASn gl e 4 Sl g1 gis ol 3 28T (SG 4 aSI b bl a5l 518 o les s S

Main count dirsction ug

v |

Lower court
imit
Sioled gl omb e G Ol 533 8 o b Start Value sl s 548 Slisi Down ay £ 5

Load value End valus



Sl o S50 A

ain count direction down * ‘s-i‘. " Q‘ G .,bl.:_.n ui..alf J.,\}.IT a)\.«.ﬁ: b; &-—“i;’J
| | | ASs b Start Value 4 ¢SSl 1 Sl |5 s
d Start value Upper count

- Load valus  value Syse dmy Olmdo j3 28y ek odijled AJSLQ.;

Ls an Gate By 5,8 o e Gate 5 b 3l edijlad 05,5 Jisls 5 45, 1 Gate Function
Sie 3l ediled 355 o S Gate &S L 54 Ol Cancel 4w S ST a5 8 e LB gte oiyles
S plosles jlGate O 3L L odijled 355 Ozl Stop au S 5 P LS e 5w s sl
el ol 5yt gl S 535 S s oo aalsl 5 g ol B s

Ligd e de ol gl g F sde pl 4 esled Odwy L Comparison Value

1 L0 Ll . k255 60w Llse 5 ol g 5 Ologi 3l 6,8 sl (sl : Hysteresis
.:}J@Jw\mjwﬁ)&w

Canceling pate function Interrupting gate function

Zounter s1ahuE Counier status
i i
Load value
Load value

fi=- s
Gatestat  Gate stop Gatestat  Time Gate start - Gate siop L
single #TLE” Wile 534851 W ¢ 55 4 e b 25w oa) 5 : Signal evaluation
: E 3 s sl nlie K 5 55 S
Double E_ﬂ; 03,5 a5 5L g 3L Je 51 4y F ol - Hardware Gate
I Ol 38 s ST 5 ol (San 130 p 3 Sy gemy Dais oS
Quadruple E:—TL ﬂ RS 55 .l dal s 3 g 5 Jlaas 3505 b 3 &S IS

25h oo pldl S SW_Gate (g55,5 Low 5 )8 opl gl es

55 wsSan ly ioled Sy Ol 4w £ pl L Count Direction inverted
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Output asie byl s Charactristics of the output
Characteristics of the output:

Sy e 4 osled Odewy L &S r,.f
: BB BES) 3] ) b o
Pulze at camparizan value - s s

Mo comparizon I Cand g odd end O YL 55 &S sl
Count »= comparizon value . . . . &
Count <= comparizan value el g 5 BB a4 ug“‘\"“'l" S5

Pulze at comparizon value

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

D58 o s olea b S S 0)led By s A OB 04 By, Y

o e b duration el s sss el 98y Lejled oS By L sl Y
238 o pamia 8 ol 5 55 4t

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

| Hardware gate opening Lls ol e S S’*-"" o 358 e sl e o (531
| Hardware gate closing B _ .
I_ On reaching I:I:IITII:IEI[EI'II:I[ 49 9 u.;‘d.s < b:-‘ ‘f‘ MU]! E) Juj.:ﬂ (K2 |) OB4x bﬁ CPU

| Overflow b o8 0o s b 5L L il gte 0k o0l LS I 55 6 ghiles

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

Countinuous _yw slo & Slos
255 o il Gate 5 b 51 J Sl plowl BB ol VL S 53 w5 5las Continuous Sl s

Counter status

Upper .| )
count imit Overfiow

i
Load value

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

Gate start Gate stop



Sk ol 5aSSl ¥

Single Cycle _ slouds & Slos

oy 9 Soslaze Ll i HWeONTiG )5 ol ‘...lad Main Count Direction «.;,f 4 as Sl
HGSo e

sl 3,8 s & e Continuous £5 b oo S s pacion do 93 o holed - oyl 5 1 None
pracies > 4 Sbe g1 Aoy oSl o 4 (B SRl ey osled CoUNLINUOUS )3 &8 a5
Ll S St ad Lo 5 o Gl 6 350 gn iy STlo ) sl Gate bl 53 Sy 555 o0 s
skb ol Hwoonfig s 5”5 15 Gate Function a5, 4 Koy 5 g5 0 048 5L ) maph Sl
15 JS ST o SIS 8 e 4l Ol 51 O3 5L L ASL o s bl Stop S

Counter statws

Interrupting gate control

High
count limit

Cruerflow

2%

Load valu /\

. \_/ /N
V

Zero transition

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

(,_,'Ji‘:)»ﬁ@@,;g,\)tm;\ Sioled &8 0us 5L L s sas Olswsl 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
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WSS Oy 5 opled Rl Ll s Ol aalS s aal il g led Sl 43t UP
Sl B 358 oo dius Sl sl sk Gate ol (s a5 HweoNfig (sla el 53 <5 End Value i xS
fars adsl slie 51 3ot Gate s s JUSKw Oy 31 g3 58 S5l it S e 4 a5 oS
35 -

Counter status

'}

End walue - Cverflow

Load value //

. A4
Low
count limit
a3 | ol
- - Time
Gate start Gate stop Gate start Gate stop
automatic automatic

Start i 5l edijled Conl pdy O 28 5 il Sg ioled 55 Sl ol 55 s Down
Gate ¢S s 4 Oy 5 o)l S2AS L LAS gar HWeconfig (sls jal,l 55 odi uas Value
s I by 3l 3 S5l i S e & i o G5 B35 o i Sl sl

238 ga,5 Start Value laie 51 3 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



Sl o S50 45

K392 51 roled S Shos

oy g 5 Soglane ksl 5 HWeonfig s aur._.la;:Main Count Direction « 5 4 4t 35 I oplys
S g sl e 51 el 53 B g5 b iy ol sl STl

53 Sl 3,5 e Syse S 1 e Sl s e d 53 o Eoled Sl ) 5 - None
4 Sl gl sy i o 0 By A S e b ) e ST 4 By RIS ey ST )
sh o g g sl e

Counter status

High
count limit
234

RN
V

Qverflow

Fero crossing

Low
count value Underfiow
2 =
Gate stan Gate stop Time

WSS Oy 5 opled Rl B L Ll s OS] aalS s aal ) g led Sl cpl 43t UP
D5 o s sl e 4 &Sl 5l oss (o o HWeONFig (sls el 5 <5 End Value 1 28

@ Odeny 3 osled S Ll s OG) aalS s il Oy oled g5 Il opl 41 Down
355 (o g od s HWeoNfig 5 " Start Value Sl 4 S le 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 Gal= stop Time Gate stan Gate stap Time

Up Down
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O3 e O Ko

g,ﬁ\fa)uu:;)u\fw|.u>ﬁ,w;wf| v.i:;;': HWeconfig (sla 2sl,b 53 1) ) s
5 Vb osles oSG Lslmm 63555 IS SV L5 ol 53 355 o0 (5) (5 oy dmlie (sl Jlukee

23 s g 3 6,8 sl )y 2 sl 5 by Sl Y B s 20 ol sled S

Count value

b B3R B ENN =)

=

ST g iy g e e Ol g | (L e ab (55
dslin Glus Hldin 6145 sds 53 LHYSEES 5 Hyst=0 b 53 sl 1) Jioled 5 Shes 5 K

Wl Jlad s e abaits sl g YU 03 glme 53 Jods o ) I s o ol

—| LADDR
—] CHAMMEL
— =w_zatE
—| cTRi_oo
— SET.DO

—| o8 _REC
—| soE_o

—1 JOS_WAL

"COUNT" [SFB 4T)

ST3_GATE
ST3_STRT

=TE_LTEH

ST5_C_UP
COUNTVAL
LATCHWAL
05 _DOME
JOB_ERR
JOB_STAT

SFB47 o9 lowe

4 b4, Submoulde 4l ;5T :LADDR (s34,
oslsWord &) ey 5 ol Hweonfig ;s iyl
S VIN 3T ol 55y 53 Jbe Olgins 355 o
sl WHLB#0300 0T s Jslee

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

J S gl p 5 Cwl BOOl &y gz : SW_Gate (g5,
ol oo ad Jlesl b agy 0 S Gatte (o513l o5

3 gin 28 g2 yled (633,
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Properties - Count - (R(

Channel: |0 -

0

General Addiesses lBaSi:

Inputs

aA

S s USG5 Sl BOOl Oy gy : CTRL_DO (5535
Ty e N R - LB TSRv
S CPU g5 5 JUIS &y aiy OT Jlail g 05led &8 ol Jlimss
ol CPUBL3C ;50 JUES o5 sl YY o Do as S5
I Sl by Al Cys amlie w3 By S

338 o b,y 5L Js CTRL_DO

s lin a3 8 L5 )3 05 255 05,5 sy 6l i SET_DO (6555

305 Jbd G sls (63355 61 150D Ol gz OT Lo 5 5 Sl BOOl & 0 1 JOD_ReQ (655,

Job ID: Code & @ 3 Sl Word &y ge 1 JOD_ID (655,5
« Job without function * 00H

* Writes the count value * 01H 23 SBT3 (Sl i e 5,18 & S
 Writes the load value *02H _

« Writes the reference value | * 04H WHIBH02 a5 L Olsie Jle Olgmy 5,85 oo 1)
* Writes the hysteresis « 08H R
« Writes the pulse width « 10H By Golamstl ok jlad 4 ad sl Hlde
* Reads the load value * 82H i )

« Reads the reference value | * 84H e o33 job Lew g 457 6 ,ldae 1 JOB_VAL (¢34,
* Reads the hysteresis * 88H

» Reads the pulse width * 90H Db o 25 (63955 (2l 3 DINT &) 5my 558

DB 5 ¢Skl sla zel,b Ol sins 4RES_STS Cp,igégjj,ggg}sdu G355 posde: N

S L 5 Sl BOOI &y g 2ol 5 ol sl o3lizanl o8 il (0822 0T u)sT 5 ol (o =5 Instance

ST o T Gy s o Bme da Cand )3 S g 5 StAUS (slgrs O

Ll odaT 5 Jgdr 53 a5l piOB S (295

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 le oS dimes o 2> LB DB INstance G b 3l 55 Kos le 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 | 265 Overflow status STS_zP BOOL 26.7 Status of zero mark

s OLES 1) 2SS ol 5 )8 FFY aoio V dasens 534 sl
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FREQUENC «Skwows pb b SFB48
K L5 s Jlas! 3IXC sl CPU (g35,5 4 45 ols LI 85 (0,8 o510 (gl 56 o
ol s P MHZ Sy ods (6,5 o5l LIl w85 558 Sab 3 3 sSTl 1 Wlste W L3,
125 sk G5 CPU ¢ 55 4y (S (68 o511 b6 (ol (IS5 s STLe sl 3l 55 LB 2850

CPU 312C | CPU313C | CPU 314C-2
0to10kHz | 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 (b sl 3l
=5 s+ sl |, Operating Mode 5 JUS™ . 5 IS sl (gl sy 53 CouNt Sl (g5, $SUS L)
Al by K 6 Kos iS5 (sl WS LS 348 e eslizal Frequency Counting (sl <5 LIS

Channel: |2 - 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 b pimie Sladat OT 53 &7 344 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

5555 o 68 oIl 65955 Slendl S5 0T 43 STl Slej oL skaie : Integration Time
et S5 a)53 a pladl | ey IS 3 (6,8 o511 sl IMS (sla 4y > 10000MS G 10 oy i oo
185 100MS Lt 1 g 5 ek (55131 4505 Ll 5110MS b s Sie 3,8 (o Sy g (s 0k

.;;;@ww
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nbegration time

[nims |, |[n"ims

Count pulses

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

53658 G ol s YU L 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 (s 5 ¢ BB ol 4 WIS Doy o) g
k3l &l 520 10,000,000 MHZ s I0KHZ Jslas 312C ¢ 55 55 oe ol 3lita CPU ¢ 55 &y sy
st d 52856 51 STS_UFLW s b do 4 0oy b 5 STS_OFLW & YU o 40 uilS )5 Oulens
ek
258 o PLCPU ¢4 L clne sKHZ v 5 5luie ) : Max Count Frequency
655 s Direct ¢ ol oslizal L6 LIS 3 los (5l 23,93 1 Output of the Measured Value
Jias Gl eys3 2 55 il 3 DreCt ¢ 55 55 .l o 0313 O 5 IS 55 asy 55 ol Averaged
Ll o IS B ol 35 s s Wl oS sl e)s3 55 ol s 3sh e 6,8 051 Kus (sl e s5
S s s B o35 o) S5 3585 b ys Ll Sloj oyss dix L eSS s S| Averaged 50
5 ol 423105 355 g (L ST gl oysn b andls sy b &S (gl oy o AT S 5 o Soke Jslae
Loy el Aot 095 534S Wb s syl ol U Gy ool 358 o b g 5 s S 3 Olgs

A Al g dslee Lo b ulal ST 3005 sl Glgsl Ho 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 ST W g akews e 4z @ Signal Evaluation
(s~ Rotary Transducer ¢ 5> J5 s Joate 63555 GLUS 4 53 I g 5 L o
1 5 g5 U &S s

IS BB Ol e Gl o 5 Ol Coun Gl or S 553 sl Yes S S1IHW Gate
S0l Jos YOS Slietl b Sl griy ol (61531 p 5 B o o8 U 287555 CsmiNO a5 15
Gb 3 S Coads Al LSW S HW o8 55 a0 o 558 e plonil (Jse 53 WSS S
ol odalin B 2S5 STS_Gate > 5

O35 YL L 558 Jled Sygw dx 53 o5 S 35S Lesie Olsie Cwad ol s 1 Output Reaction
Sl sl 5 0T 0331 B3 o 53 51 5l ST s o 50T 03 53 Gl b o 3STle o 1 o30S0
R P P

Jlesl gl | b adby L«;Tt}% TPy rgtﬁ&&!ﬁwkﬁ\,;ﬂardware Interrupt

oS o Jld 1y 5551 2 10BAD 50

SFB48 9 lowe

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

"FREGUENC" (SFB 48) T 50959
—1 LaDoR stzeatz | s CHANNEL 5 LADDR (sl (35,5
— GHANNEL STEETRT = iSSb (gl 45T Sl (95,50 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 sz : MAN_DO (635,
MERSES T SET DO Gy b 51 sies oy O e 355 Jlad
COUNTVAL | —
— JoB_RED JOE_DONE [— Js & MAN_DO 31 .58 dlé |, (s
— JOB_ID OB ERR | — .:,:fd»bb,é &‘J;MU’-‘ 3 il
— JoB_vaL JOB_STAT  |—

33 s 03,5 Ghay sl iSET_DO (634,

ol (D



\oy s \kia) ol ;2S5

J.f@dlﬁﬁbau\.&g_,aa_ﬁ\]OB C,...';A‘\JLJOB_REQ 39,9

:ﬁf@ﬁ)djb&uﬁéu\f#:)}n)lftymM&@‘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 JOD Lw g o5 (g ldie : JOB_VAL (¢35,
Db o035 (63459
2545 3,05 355 B00l ) 5020 RES_STS (535,5 ;5 DB instance s 35 sla (535,5 posde 15 N

L Y0 43
Wl 033 3L Gline 4 OT 05 5 ol &8 Comad 5 odins Olis 5 B0l &) goas : STS_Gate > 5 5

Wl () P e &8 03 5 g5 el odias 0L 5BOOI &) 5z 1 STS_STRT (5 5
s o Ol ) 2 Cunsy :STS DO 5 &

Lgd p 03 e A g Ll g AL Jle S1:STS_C_ DN > =

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

a3 o O DINT &y e |y w8 5 ltie :MEAS_VAL 5 5

N Sbesss a5 9wy o OLDINT &) sea |y o oyled (W sliws : COUNT_VAL > =
D5 (P E IS A

s o Ol 15J0B Card 310D 4 by e sla s 5

e 2w 53 DB_Instance 1 5o 5 sl s s 18N

s o0 8SG A lS (6,8 o3Il 48T Slej ey slgml 45w 2! STS_CMP 5 5
a0 DL |y e STl dm @ uilST 5 Oy Sy () 1 STS_OFLW 5 5

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

s o Olas 1) GESSB pl 35S FOY domis Vo dasend 53 Vo sl
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Output
Do

Period duration

Vot

PULSE «SCuows pU b SFB49
a}‘)OUT_VAL)‘uLiAQ‘jdAuT.EM};} Aﬁ)@)&f PWM wﬂ:_dL@-ﬂd};«ﬂY}Jﬁd‘j J“:‘g’bu:’.‘
CPU S Jlows s 5 53 el ool 35 s Laseie Jool g b Ll sladS™ 51 15 oS5 a1y 0

s sl a5 S 5L On Delay sl oley i d8 i e

On-delay

Pulse duration

nterpulse
period

Wl odal s g 53 Ll JI5 5 Ooliaseio

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 0to 250 ps

VLGl 3 1 oy

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 1M 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+1.5 - - -
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

Pulse-width kodulation

57 analog walue

HWoconfig lowtd
Ol gy 03,5 SIS -
by o IS 5 PWM Ol

» Count
ol as
A o3ls e g S gle 2SS (ol
Pulse width o 2 55 Sleks el =Y
) O 5 b 5 s, JS modulation
S3909 ¢ 5 Cwd opl 53 :Output Format
© Llge S 35 8 o aiie OUT_VAL
Cool Vorn b o B UEL Shpm g3
E T I & 515 permil - Sl

.3 55 Ol S7 Analog ol
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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 (sl : Time Base

AL IMS L 0.1 MS Wl stee ok o3ls Lisled |3 S 53 457 ) hailes Lua oy

338 o jasiaPulse/ Interpulse g Job byl ol Law i 2 Period

.M:@QW\)C)J;M)W oL U 0k el sl 1 On Delay

Lsly 3 e 5| S T 5,0 8 Low / High (slgtSiw plas elly ul L - Minimum Pulse Width

ol 0 daT B d}.b- BE

L o 2l

L Time Base 5l pliS™ gl el el 4w jpolis

Timebase: 0.1 ms | Timebase: 1 ms
Period 4 to0 65535 1to 65535
On delay 0to 65535 0 to 65535
Minimum pulse width | 2 to period/2 0 to period/2 (0 = 0.2 ms)

SFB49 o9 luwe

“PULSE" (SFB 43) b oCng sy JKo aws 526 o5l LAD  oS™
—{ oo st | o3l (A sle aSGB 300 45 oS Sles s 4 ar g
—| CHANMEL STS_STRT [— sie 2SS ol Gl s s 8308 ;5‘ o
— =W _EN TS D0 |—
| a3 &S ey )l ki OUTP_VAL  (635,5 . ol
- e OT Cp 5590 53 5 555 ks PWM L
— OUTP_WAL
— JoE_REC JOB_DONE | — Ql:la.c rl’u\ 6‘}! JOB_ID (¢35, .4 osls c;..p}?
— JoBID JOB ERR  |— = )&{ Jsd> o C)'t" ety b ol o ki 554
—  JOB_wAL JOS_STAT |—
4 DINT &) se ,ldas Write &Il Sy 9,
3 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_jbj.;salEC ‘gbo.‘:‘i;lé:)}n):d,;gqubl):ubMB(JMGL@;&&;B@%U:



AR

s \kia) ol ;2S5

IEC (sl oS F-1Y

IEC Olsio b gl o3l 5l a5l GG s osde Library s i ojlal Juas opl glil 53 457 ghailes

b Ol g 1) iSOl opl ST o S ple 1 edomy Slles I (65l 45 4415 3 5 Function Blocks

Qw‘ede}A?)bL@TQL;ksjﬁdd;!M ) A Hle
Aas o plasil s 6 5 655 1y (S « Convert o

s})@)&ub)}@)bw&aolﬁw§|j4§DT L]

Ayls 5,87 StNG (655 Dldes gl 5 45 StHiNG @

s TY s ol gla e o5 Olles sl ; Floating Point Math e
L33 3 LIsPLC & ol p3Y oslizl oy poo 55 L 28S56 pl 1) 55

sl asls 3 5 (S 4l ) osled e LFC 2yl Gl 3 ol 55 ¥ 5705

String

FC10 EQ_STRNG

033 S slus L3 5ISHING 55 auslis

Convert

FC13 GE_STRNG

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

DT &) ol 5 05 5 5yl oS 5

O35 28 55 i 5ISHING 53 4 lie

FC3 D_TOD_DT FC15 GT_STRNG

FC6 DT_DATE DT g5 w3l &b £~ | Fc1o LE STRNG 3l S5 JE55ISHING 52 oylin

FC7 DT_DAY DT g5 #2550 gl | Fco4 LT STRNG D25 7S5 S 5ISHING 55 4yl

FC8 DT_TOD DT g5 s S10W5 gl ! | £cog NE_STRNG 03 g Callsen s 5ISHNG 55 4 lie

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

FC40 TIM_S5TI S5Time ¢ 5 & Time olj < p Js FC20 LEET G S ISHNG 1 i3 05,8 10

FC16 I_STRNG STRING «INT 45 | £e3) RIGHT Sl S SISHNG 1 i 035 1o

FC5 DI__STRNG STRING «DINT b5 | £oog miD SHING dawws 1 ey 035 1o

FC30 R_STRNG STRING «REAL k45 | £y cONCAT String 5> o575

FC38 STRNG_| INT +STRING 1.+ | £c17 INSERT string « 03,5 5,1,

FC37 STRNG_DI DINT & STRING (b45 | oy peLETE SHring 1 and 03,5 ST,

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

FC1AD_DT_TM DLy Sl 038 SLAI Date And Time (DT)

FC35 SB_DT_TM byl o 03505 | FcgEQ DT 035 (53l

FC34 SB_DT_DT RS 51 ke3 52005 o5 | pera 6 DT PRI

FC22 LIMIT 23 el | EO1A GT DT 039 S

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

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

FC36 SEL AL | peog NE DT 033 Callive
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EN

D#z2003-9-2
3

TOD#L1E: 40:
0.0

—IN1

—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;,.-jl‘_;ﬁs.u,U;;%,;;rn{\)ou;,@,uo\,;:ag};ﬁslédwﬁ,:

RET_VAL f}f)JDTQ)MV;j@|T|mew.>)HN2 6:})j)Date w})‘lNl 8399

Ol s2ee I 51 eslazal 6|j_.nf@ﬁug
> ) df% d‘ﬂb 93 é"-‘ TR ég-l

ool w1 5T ey 3 S (s x5 Date_and_Time

D585 (P re T

Network s coul 315" 5 S o5kl CPU g;ouv.__?a';?‘_;lj{ob:.:a?lﬂygﬂéal oAy

#PLCCime

.FTQ:MQT‘S:}))@\)LB}A&‘i&}lé@}}}ﬁﬁ\MbSFCO&.iglé‘s.\g

DT_DATE «Syows £ b FCB

EN

"DT_DATE™

ENO

FET_VAL —DE1.DEWD

23ls AL RET VAL (5 5 53 5035 4> Date_And_Time i1, b S !

DT_DAY «Syaows pb b FC7
Sjless AL RET_VAL >3 5 55 503,5 |4 Date_ And_Time i1, 55, 5256 o

EN

#PLCG ime —{ IN

"DT_Day"

EWO|

BEET_AL [ mmin

DT_TOD «Kuows o b FC8
Sjlse ALRET_VAL > 5 55 5035 lus Date And_Time i1, 0l 52556 -yl

EN

HPLCEime | IN

"OT_TOD"

ENO |

BET_WAL | mmn




V4

s \kia) ol ;2S5

Jbe

dg;_6})b(al..lfﬁjaé;‘bV.A)“)\.@me.h‘}wcpu )“)@)U)Ub)&%f&‘“b}

Wl a28m ) (659y &S US et ed 3 Aas Ol g

Hetwork 1: Title:

b o0 odil = 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 Law 5
N ..)}.ju <* Jl.w)‘
“DT_DATE"
EN EN0 b—o
#aa—{IN FET_VAL quo
Hetwork 3: Title: Olg o DT-DATE Slaows ¢b L FC7 bug
sl 4288 gy ki 4S5 ST et
"DT DAT" —ah s
I " N0 —— Vet
Y= 4.:.1.3}3
#aa—{IN RET VAL -qyz
V=all
Hetwork 4 : Title: DT-DATE ¢Slaw 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 «SCdwows p6 b FC16
S o oS S I (oS 5 g SNG4 1 INteger mows sde 2856 oy

"I_STRNG:

—EX EHD

zos— 1 BET_WAL L nE1_41

Dy g ) OIS 4l e Y String 5l eslizal s
2SS Mls o b e (gl e Jgdo- 53 Ol 2 |, String
AN dob SNG[L0] 55 e 33,5 aseia sl 55 0T JbSUING Loy s oS 55 0

ABL L YOF K5 Sl b ST YOF iz StiNG sb ey S o
035 b s odd (i b Jl ol el ol 555, OT b ol String. s Jsl ol 55 o
ST mo a3l (Al dsb
a3 o DL 1y s x5 Ve sk b String ¢y 51 0T Jsl Jlw 871 DBL 5 IS

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

.aMQag_Jﬁét&:)"M;iLﬂ'&wlql{lzg)@@;ﬁy:ﬁ@aMWJJ_ﬂdw
Spar Y00 sde oS s M PLC 4 Yl 3 o asls 0lis 2SSB L en 1) &S s ol 81081
String aze ONline odalive Sl 45 bousT i dal g 0,53 S s glgzo 43 42057 (g ST,
s,ﬁu.ﬁf@),@'uﬁ;puuvm L 5 I jpee Sy ger ) b S 5,106 35 S s s

s e QL1 String  dly sk 5ol Cay a5 b 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



MY s \kia) ol ;2S5

String_l «Suwow p6 b FC38
S 515 5,08 G3)lge 53l s LS b fid5 INtEYEr s sde 4|, String 2SS6 )

AL sde 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 | 5 200e VAT by G35 Jte s S

..b";r.:a\)s-MWO @j#)}‘)t«dfi{@w)-\;d}w

|@I VAT_1 -- @57_Pro11\SIMATIC 300{2)\CPU 314C-2 DPY

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

LS o Jos o et 5 rsSme JitS UDINT L REAL 4 STRING s s FC Lui 85

:6@\:4?}:@“1@@#

S5 gad plowl s A3LF 51 5L as String b STINT sue o String s s
b o bl 5 3L VY 1S53 Las String sk STDINT sue 4 String foas s
Gilbe Cwa3Y g ess SV G128 WS String Jsb Real sae 4 String Jas s

ML 5 kel
Y NNNNNNNE+xx + Sign
W 1 digit hefore the
dacimal point
n T digits after the
decimal point
X 2 exponential digits

S5T oy S'le - 5" TIME#02:46:30.000 51 5,5 0lej 1 S5time & Time s )

3.5 dal g SSTIME#999.3 & gy 55 il o
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VY

IEC 3! String o3lgils (SlguisSl Y-Y-1Y

s+ LI String L;,)Ji_;c,w}wmcwndtﬁmmuﬁ&;w);s,}mw@&u@t

©3959 93 4wlin lgriSGb e sls plasil SHING (555 Ol giue |5 dmslis ¢l5illa S pl Lo gy,

w@@;‘ Conl BOOL i 51T (o 5 9 558 oo 0303 T 4 String 55 5T o 5505

oo 1 o 038 o dile b iy b las e Kos 6oyl e ki dal s K g 5 LBl Sy

J}LOJJJTCMQ}\AngﬁstA.IJLA‘_g.s)\fj’:ijji.!)string)bﬁ)}.}ﬂ.ﬂjﬂlﬂﬁﬂb\i%
33,5 or 13151 5 2S5 53 3,08 51 Sl B s oyl 5 .l ool L6 22

W)‘ﬁmuubfwba.ubdab sde FC21 bjaMoJulJﬁ;;@-}FMb&uw‘)strlng

¢ IS Ush g il Loy 6 S 4 555 B Wl ol U m &S (YU s Temp & s.2String

sl o 0515 o Wn e ol 4y p3lie g A8l Jsb

LAR1 P##myStringl
200

LB [AR1,P#0.0]
1

LB [AR1,P#1.0]
"

LB [AR1,P#2.0]

Ar-Ar-r

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

Qﬂ‘eM)L{J:AZAA{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 e JS J b Caad oyl s
Woul.&g_,aiﬁ4a)‘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[AR2P#1.0]

o1l 4 mystring3 e JS Jsb e ol o

ol (s 23 10 o1l & 0T =81y Jsb 5 300

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

)3}5M%M_§jrhlfd)‘)‘&)él:c2 ‘k.w};

AJ‘OM&?{-—:)?}AW

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

03,51 Cowds Mystring3 Luze Job FC21 Lo

ol 0
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IEC 3! Floating Point 031§l (SlgulsGl F-Y-1Y

3208 5 S s oo plowil 1) il Slles b 2806 ) 47 358 (o odalie A5 o 4 5 L
.cﬂlouj}'@,uog;g,aw,;@ﬂ;u

IEC SIFCL Loy o 358 o ol SFCLLCPU  0olej odd axd 5 (55161 ol , OB s &5 15 Je o

555 o JUPLC 4 SFCO Lo 5 Tauds dy o Ole 0 851 0T & el o5,

CALL "READ_CLK"
RET_VAL:=MWO0
CDT :=toldtime

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

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

Gl SESS6 Loy SIS0 Sl (63505 Lz o per Sl 5 asts dslons 0315l pl (slgnk Sl
54,5 @ REAL LDINT LINT ¢35l uimen (5335 4w 4 355 e plnil FC27 5 FC25
3l 25dmn (5l o 3503 3525 HFC22 LU L (5 Koo a6 iz jhe 25 5 4 ) oo L oy ST
62505 4 LBl iz op Cea SV &5 s 50 it 5 ol 5 YU s ool 5l 5 YU o 53 0 62505

RGO PP 1 e g N V- PR C T PR V- BN PR
Fhesls 0lss 5 IS8 55 45 515 355 FC36 ol 4y (535,55 53 o el Ol (51 (6, 2536

238 pdlesl a5 4 INLUsL 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 o38gils> (Sl £-Y-\Y
035 B S sS 50355k 03 Ssles L5y o LIS O b 93 amlis plovl (5l 162856
ol dglin 6 T Lo 5
o S 5 0l g 53 035 1 ST FCY cms T 51 (S8 By iSOB ) s 55 el 425
23 o iy s S3LLAS
FHCPU Colu o ey sty (6 sl )13 515 (s AWAD Lo 33 aale 25 53 05871 ST 55
3w sl 4 Co LSl ol (63D 2007-3-20 Jslas 45 Il oy cp ST Ol op ST

=S e S 5 S8 Sl [y e Oles 26 5 505 02T Ol 5 g0l Sl s K s Ity

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 % oldtime oL Date_and_Time .- 5l ows it asl )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 | #o1 dt ime
Hetwork 2 : Title:
“EQ DT"
EN - EROD
foldrime {DT1 BET_WaL Lmin00.0
DEl.las=tti

me

DTz




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

Dy Jede

doddo 11T

S7-SCL Il p 4 o b LT Y-V
S7-SCL Lyl g9, Y-1Y

S7-SCL 4ol g & sl 1Y

by <7 & & 095 01T

Label § Calgd & %5 0920 -1V

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

Value Assignment ;slie jolaist| 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 )bkl gl 2SSl $-4-1¥

SCL cwsgi 40l g 3 b JLo Vo)V

SCL o Debug blCel Y1-1Y



S7-SCL Jau g5 guw 6> 44l V¢

doddo V1Y
b S dhoylal 558 415 Eousyse FBD 5 STL SLAD oy sl O 4w oS Jsl il s
SIS il ods b 55 sl et LPLC (gl g s 40l 5 OLj 55 TEC1131-3 lkeud
opl ol 4Bl Hlsle Sl giws U Structured Text Cadses 457 ol ST 0L 950 5,0kl 53 0L 93 op!
Structured Control Language _aisee SCL & oli 45 ¢ S7-SCL (’U L Step7 I3 SIBE oL
Gl Glate Ll 655 ISl 0L 4 OT Slygmes 5 SVl mhav g 5 40l 0L ST-SCL bl
S (2L ko Sllows 5 Sllas Sl 5 Lgd (o0 g 9 aslp Sl B9 0pl 52 (JAS ooy

) onlie
PLC oy aolip Calmn gla S &5 ) 358 0l bl Sl 0¥ b ran 55 7 (61 &5
23 S5 Bl Cans K dan 5 gy I 5 s s SN G OL5 0 I plST s 4 il e
SN 53 ok oslatul Calides slgil ) 5 s all Simatic Manager s View > Detail (g g lsesl b o5

a0l 1y 059 5 ¢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 &) guas SCL aali
B b S Jds &S 5 4d a5 Ll o SU 5 5eslS 5508 (g5, Source s ol S 3550 5L PLC 4

3,5 Js45 SCL Source 4 I, STL Block Ol geai iay ol

SCL Compile

Source

STL Block

\ 4

l{g.._.i\):,_.a J e 55 5 s ‘..._.a|}> I, Source MUJ{&;M&\:STL 5}&{6});‘ Sl s
SV 538 tr g pula odalin |5 STL &l 5205 LAD/STL/FBD waliy 25 55 S 03,5 Open



XY ST-SCL Jau 3 aus 5 a2

S35 ST s b il 5 sl s i 5 S 03 S 05 5 s el 03 (6 o S S
.r.:;fauuhl,:..a I, Source oT

Q)}@\);‘f%f\&ﬁ)ubdf% Sdes J.i\:.&lsl.:ﬁb::ﬁv.:)‘} @JJ}‘)SOUI‘CC MbJJ ‘5."3}
3 ptn w5l SO Tstos Source 33,5 JlalS™ L 457 s oal s oS S Blocks a3l (2w

55 )& eds w25 FBD 5 STL 5 LAD (slgilj 4 o5 ols ¢S ,lu b ol s Olgie I SCL - &S™
U5 oo 55 Sl 535 1o Ty o g 5 (sl 4 o ol &S s Ol SCL 5 K05 &ojlms
5505 0151 31, SCL ¢SS, LAD/STL/FBD (sla ¢S

Wl ok 0313 LS 5 IS8 53 & sl 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 JslslS” 31 ey 45l 5 des 38 o Editor Joses 55 15 555 a5 )8
) LG ey 4 CPUB14 51 S7-400 5 S7-300 sla CPU plas (535 oS cpl . 3580 ble slaaS &
3 ,5n Cad 0357 JlalS 51 g S L8 o3 S s 4 Lo VIS Source sl 55 . Ldies

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 L |y SCL 0bj 4 odd atd g asl » Editor Jases 55 Olgie 0T Lo 5 &S Sl (6,1 ) ;5 Debugger
2,5 15T bt DY 55505 | 2] Lo



S7-SCL Jau g5 guw 6> 44l VA

sl 25 5359351 S 4L UDT 4DB 4FC 5FB 5O0B (s ¢S ples 0l yzs Editor Jasms s
:wleunbﬁu}gg}&:);sﬂf
Azl Source b SG 55 b ¢S aan -

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

Editor

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

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

153

L&D, 5TL, FED - Programming 57

femory Card Parameter Assignn
MekPra - Configuring Mebworks

4 PID Control Parameter Assignme

7 SCL - Prograrmming 57 Blacks
Ozl 5 5 giee Al ST Program 4 gems 3 43 o3, 5> 45 Source 4b s (g3, SIS Sy L -Y
45 > Source ;18 &S SCL Source T I IR GIN [ E ) BT Ji.., ks SCL Source
el Llgn )8 Jlm e 53 55dus 0305 402 iy Sy gers asl p baw g QT(aU &S 54iee all Source

ks Al | ST-SCL aali s b ol o6 (555 03,5 ST oy Lad sl O (sl ol 53

SCL Source(1)

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

] Source
Blacks




4 ST-SCL Jau 3 aus 5 a2

S7-SCL 13! p 4 damo b UST Y-V
oy 5 0i | 21 ST-SCL asli i S5 8 ameis 5345 & b 53 51 S 4 SCL asl s (gl >l 51

335 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

=N T

D@ 8 =[]

I Jaar |

s ool 6l 5T BLalS 3,50 53 b ConlsT L (sl gt ol SUSGl oes : File (Sgao

DA o 25 o m & AL S i ol el (Ses Source b s sies 03ls Slud s Ail

6l Ol . Lgine blolS bs SN sl 548 lswsl File > Compile 4y 51 sl s il a3 8
= = Al -

S Fos a5 il 5 Sl 3yl ¢ sV Toolbar 5 o (O o ST 51, s

e 934 4y 8 ol b .l File>Compile Selected Block 5,15 5 4> s File (550 55 03 5 Ll 6l

Ja.w};Jéwjhlbﬁjp&bd‘aﬂ@‘a:bl&@}éoﬁdyljﬁg‘ OsST &b 5
s LlelS S 1 eSaliS” 5 8 Ol Ol 5 o 0T

Bl Compile Selected Blocks

Awailable blocks:

| Object Mame Sumbalic Mame Line Range

[ FC1 2712

wg b8 3 gle LB 3IL 555 1uo Source ask ;53 1y 6 505 S Olste e ol Law 5 1 INSEIE (S 00
S Sl ki ags LB 51 5 Olgie 09D L 5 S elazal Source aeb 5 55 o S (gl 5 ol

..Lé:M\_,sc:ﬁs@sh&:;d)&éﬁ};aa\.;ﬁnu;ﬂlSCL Ol g2



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

434 5 cwl HWeonfig 5 LAD/STL/FBD (sla 4l 55 ,3PLC (550 4lie g0 s :PLC (Sgh0
S by

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

4l 5 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 0 Customize 4 S S9dil o 3,15 54 Step7  la
Lsd Olsl Print s Format  Editor gle Cend ST 3,05 Calises (gletdn 453 50ms ol (gl o ot
48,0 5 wSn o T Ol 1 bl 3 47l aietia S35 (WS L OT Js gl a5 Shae

ML&J@W{‘GMTJ{J‘S\AJQJAKQTM}J J)}A)b@.b}f

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

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

v Display warnings Manitar aray limits

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

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

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

Overwrite blocks 51 &l LalS” ¢l§;;s 25 S sl Sl 4 by e : Create Block  Coowd
b 3ysm 5> 4l Dady ABL s sy JS 51 b res 4 (S ST SO bl p8s s 348 Jlab
558 rodalie JSG 53 oS ghiles gun 8 95 Ll overwrite |17 a8 Jlgw 58 50T s,
Obej 43 & wzwa ols Brror 5 s Warning « by ,e 4u 8 95 opl dites Jbb L5 3 i &g
K525 b s U e Error Jy s s C'LnLaWarning L sia alls )3l pF Ol oy 02 Jbels
S O a5l Oloj 53 45 33 Ko o g 5L Jld ST Generate Ref. data 4y 8.5 pieca 45l <SS
Include System 4 8 .3 o3l TS oS gl M 53 Joder ol gl aslo 55 0T by Jod
Server (gl 5 Lzs dode b ply Ju)l)anL_J)l‘gtﬁqfujjw 2 S 35hs o e attribute

S35 Conly SIS s o8 Il 1y 0 8 ) S5 Bl S 4 5,5 o 518 oslizl 350
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Properties - Organization Block e I, OT Properties ould a-le &S
Gereral - Part 1 ] General - Part 2] Callz < ’; g":""}’ odalin | Attribute  Cued
Attribte Valug el ods LS (ST a

- [ | —

éugf&u}wlﬁgsowqb,{f.uulaowg}:smJﬁ;,;ECompilerm

(alf.un); el baS 5 cl Jwé 5 5 iy &) sees Create Object code A.ijfuubdau.bu
Sl de g T o 53 Syntax Check &) sz 05,57 JilalS 555 J Lo 1 aSe W5 ous Jlels
sl Optimize Object code 4y 8 .o b o 5,05 o ps 55w LT & 35 oS b LSS
Qﬁ&bdwww‘f@jkﬁu@ijc k;‘ﬂAEébr»JEJj\%Q)MUbSSJM
S ek et s 4T LT & w6 121 Il 3 PLC 344 Jlaé S| Monitor Array Limit
b 55 8 ol 55T (o s False &) a1, OK 2808 sl guiy 51 ol 5 (o5 53 5 5 b 3503
YIRS TP PG 23 sl 53 15 OT 5l eslizal OG5 555 o Jlab Set OK Flag g
S sy 355 AT OK. &8 51 03zl o g b ookl g iyl 53 i oy 5 ol 45513 15 SCL 2 g2
ol SN izl 53 55 S S b e plowil oy SO Ol s 41 03,8 S sl Kb
>t False S8 ol (o e i) by oy K31 sl 51 o 6 55 (85 5 0ok true &S
1y OK Kb 3,18 51 (6l @gai 5 4l o ol 038 Hsle 6 S ENO s 5 53 &S Conds
.Azwa Comment }..\.;}.':.._..,JGE.UQIU:.@..\JH.\.&C},L//Lx)&syﬁﬁup%u@j.\.m\:sow

// 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 Jlals” oSG 51 ey 358 Jld 148" ool Creat Debug Info K5 4 5
Source 4sl 5 s Jf\ . &l Maximum String Length ji.:: @Jf Sl r.mljs I, Debugger L g
YOF 55 i Sy gums 45 35 o s o5 sl 55 LT alias 371 5 4 05lizul String Cj&bﬂ.&;aj\
by Comment Ofsie 59y 93 4 SCL 4el 5 55 . Cowl Permit nested comment cij'f R e

S8 25 el Cadle bl 0T CadlS L5 e and 45 Sl Jlow &S5 55 Comment Jsl s,
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03 %) Sleslal 5 Jlw ol Far5 53 (* ) eslazal Conl Cnlie SV b (gla Comment (gl 5 45 £3°

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

o fLalS” g 55 A3l b G au 8 5 553 oslinal 5055 lajsly oo Jo1s 55 ST llowsl s

g a3 S oyl 53 5 ol JUb 438 a8 Sy s s S
&y « Print Format 5 Editor JSle 5,05 545 Customize o,z ;3 5 s lged Y
Sy oS o T w25 5 calisT )87 (1 T el 5 &5 5 S Sy
Do Gl 53 S O WSS o 5r o5lal g e G SCL Lams 53 sl (sl 45 gilins

A2 i Customize ooy 55 Format Cuwd G b 511 T Ll )87 Iy dizs 55

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

ST-SCL by £945 Y-1¥

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

s adhe 5,8 15 Sl s plad (5Ll 5> ol oY Semicolon e @

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

Black Call... - -

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

Control Struct 4 -

LT G ;S b SCL Lug 015 551, UDT 4DB e

Commenkt N . . .. . .
F—— S H ol oy 38 la Sl vl.,\f e
Pararneter S5 5 O‘j - Iy ksl &L‘ .. &l ol et
DB

Instance OB 35l 9,9, JL A5l Insert>Block Tempelet

DE Referencing UDT 5 sl
DT .b}.a.n 4o B4
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o5 DB ol 15 Cas LIS pl @ 5L Js 5,5 slu! SCL L Olsis 4> ST 1, DB Instance o
3 sin 3l FB 055 1w o8s 5 oSl 5l

S5 e 5l w53 H3 gl oks 01513 47 (SB ol oga SCL sl 53 ba ST 5 0

Ca 5 diSe 03lizw! DB OT sl 5T 51487 gla &S pladt 51 |5 ol o3 (ST 251 G DB @
sl ok

28 s A8 03linal OT 51487 (S L DB I J5 sl oY UDT o

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

assigned

uoT

calls
DB i

calls

D& from UDT

calls assigned

FB 3

Instance OB for FB 3

calls

FC5

oB1

s el 055 5505 6l 3 ghus odaline Insert>Templete (s s > 45 Parameter 5 Constant e

o Ll e 25 Ty o 3 Kn 03l FC 5 FB 5l s 5 5 6350

Sk 5550 SN e 3,57 o3lizul Insert> call (g st 51 Ol gin 4ol 53 ESD & Sl 5 sl @
3903 O3l 3 pin Al S (gl a5 OT s

L gin 035 1ds ST S5 s 33,k 5l 55 W SFB 4 SFC Wils Library s 59 50 sba ¢SS @
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Insert>Control Structure (s sws 3 b 3l ... sFor gCase sIF Al J 28 Ol giws 51 & slsle o
el oslizal L6

JsLelS” Partial Compile 3 ,b 51 5 i 5 Conl 2 L 55 42d 55 Source J.llé;‘QJALAdfﬁszfjﬁ o
.J}»JCE)%J:{‘)L@JTQY&‘J}:{UHU}L

JbelS” 5 2 s Source | ol Cj‘}! L5 azi g 4810 Source (slehl 3 Calibee sla S ST o
Il 1, FCl 4 by o Source bl sl odd Ol 5 OB Jstls GIFCT ST e Ol gimy 53
5 s

SCL Compile b6 &S sl 58 pl 6l 5505 JolalS e &y s |y Source b6 oy ki Ol 2o @
503,5 3b 15T e 05,8 bl 5 K& A5l Source ady (555 03,5 ¢SS il L Control
33 ool 3V LhB ol e 3 0T 3 1y L 55 BlLalS oa Jliy 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 ol o 2y 53 s Warning 5 b Error o JiLelS™ 51 oy @
sL Oy b e mBrror a bg e 05w 5 Jow o)led OT 51 g 35800 alb W s > L Warning
5055 Jip faw OT 4 Cursur W Brror 51 plaS o (555 03,5 &SI bls b obgin 0315 (0013 €
Error Qg,\w;,@w,:.:),Tcﬂ.g\,‘_;\;ww&mC,;;,y)got};‘fFl NULGRYSRT
I ol st folalS” 5 SIS sl 0 ) b SVl Sl (ol 53 105 S Sk s S )

s 1) 55 (gl VIS

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\a')b upl}&l;u CM‘GMTJJ’J}A#)}S&&JJ{‘)K

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

S bz 5 Sa S Sy b ol ol 4 (ki Wl 0l ) 5 s 0 5555 5 SIS @

kWﬁw&T&)bMLj)DubMé-b‘?KeyWOTd Jde‘Jjg&fSMLj)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;.il.:,:f(,lf\‘?ﬁ}fb.utﬁ.ﬂx}i@ax|}51dentiﬁer Lmuﬂaﬁg .
J,&ﬁ.m{u|x>}?}f\séu§l,t§\igu&wwﬁlbu;,;.@wx;ﬁ@,@

ZsL...»\oMeJ))Tj\?uﬁ.é)jlfuduf{‘)lfj\vﬂ\.&d}oﬁﬂj

Slme 2 ol Sl ol

4th yl12

Array Temperature

S Value Surface
Table

J;e:mlﬁmolﬂglw:MnMihﬂ\f}hﬁUguw):Tghéfﬁfdljﬁéw)'\ .
Al g Standard Identifier 1, 3,050 ol 3,5 szl Olgies FB1 LTI dsbe ola ite Jle O sin

.J.jrlfdw)bT\ib)uX j‘)}b.@‘b#TL@TWﬁjJ}k))g

DBx SFCx
FBx SFBx
FCx Tx
OBx UDTx
SDBx Cx

o3lizul LAD/STL/FBD (sl sl ;53 4oniT aslive CPU  ababl (slgwr ;5T 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
bl 53 L SO 51 pluST 8 53,8 sbul SCL Lo 5 0l 52e 1, Step7 (sLgSD pladitys 8 o)lil o7 shailea

o3 S 5oms 5 dader 3 & Lghae jatin ool SllS Lw g sl

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 szee 5 5,05 SIS ol 2d 5 4 36 8 Jb= e 5o

o3las b o IS ol 23V oS 55k Al XXX oy SN 0 jled (glomy St 53 il w3505 1,
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S7-SCL Jau g5 g > 44

whp s SN bl S 4 LIS b 4 el s 873 6 eSSty g T sl 1 5 555

g 5o o) .35 oslizwl End_Program Ol sz ¢S slgsl & yle glow s Program adS™ 51 Ol sz 5 s

a3 3 pMS o Ol FBL Uy 5 61 Jlbe Ol iy ol ok slata TECTI3 T 51itil b Glbait

280 5 sl

Function_Block FBI1 L Program FB1

End_Function_Block End Program

el 0 S5 a5 SN a ST gk

Organiazition Block OB1

Sl Sy w

23S SN gls iy sl ol i

Temp (sle iz i 5

S it (i 5 (51 293 i 5,80 13 1z

Syl o) ol S by i Bl
u\a‘ ok 03l QL&; 3090 JQ))OBI

End_Organization_Block

FUNCTION_BLOCK FB1

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

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

<M Attribute
e ¢ oS agi b ¢ Dby ¢ S b sl S gla (S5
Gy S s S Attribute  isw 53 01y a1y OT Jiael 5 Version
Insert>Block (g5 Gy b 51 45 3,ls sy (B 55 s uffﬁ ol
595 JS8 A5le Il law 31 day asl 4 13T 0l s Templete>Comment

.g,,.u.uT,_J'J,.x?,;JLwoiﬁﬁu;;i,wicyz,;.;;;)\,

Jk (el oo
TITLE='SORT' bﬁf S S ol CJ'Y « &S Olge | TITLE="printable characters'
VERSION : '3.1' . - . . . | VERSION :'decimal digit
//With a DB: Mo db b T 65 54e 55 Jals &S Version o5l | Grine - decimal digit string!
VERSION : 3.1

sde il 15 G0 ﬁﬁl}zfﬁ\&lgﬁ\jlr\fﬁsw

23,8 o )5 DB e S (¢l dmnie

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

o3l 5l iy x5 Sl (3haie OT 0 S 87 (gl 3l il
, FAMILY :
33l (oo @213 15 S e (6 e OIS
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version | da 45 & )le ul . ol KNOW_HOW_PROTECT &l Cad cpl 53 g 35050 31 (o
Sl 3 5557 o 45 (Protect) o Cblis &oygem 1) S OAd bLalS 3l dn 355 o0 42b g
axlge 3 _}i.» 45k The Block is Protected plag L ‘...5 5L LAD/STL/FBD 4, L 5 1, &S

J1s S s Wl g w18 (S5 dads gLl PLC 3 1 355,18 4 S 5;&{,?9;,)\,,{.‘.,_,;__3

Open (30:2) (= Simatic Manager SN adg 53 1T 05T By a1, 0T

3 The block iz protected. I Ja sl S oS ﬁhb’; pals
2 G axils y o35, J=Is 511, Source w)suuﬂotil.;jlﬁcljb
Lo g Lads SN 05 S Protect .Sk a4zl 5 gy Syl 3 s él,ﬁ«ful}ﬁ&qw;ﬁ:o&\
STL &) g |y 4l Olsze SCL Source  osde al .ol 4 oISl Source BLBEY-

Sl 0T & danands 53 o9y ol .3 ges Protect 1y SSS szuws cpas Sl oslizul b 5 S s 50 Source
ESM g5y SIS Sy b Olg o aslp 05,8 bl 5 S gl ol s sla (Shs pb s 5l 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 odalie 3580 jalls 45 (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|
Slbl o e "7 Mame [Header]: Yersion [Header): (3.1

Comment; Main Proce: Farnily: tatar Auwithar: mynane
Thiz Block wsed for Control of A1l motars Located at furhace inlet
and Outlet /¢

‘_}>‘-|>6z~il{bhﬁ«\)\i&1\.;ﬂmlé;:}:sljdf)KiSystemAttribute Q\}::.o‘j)édl.auf}uﬁapkp



\¥4 ST-SCL Jau 3 aus 5 a2

3 gt Title 51 3 (S ke )3 1, {S7_blockview = 'big'} )le Sk Olgmy iy {1}
S ks 1, Attribute Side S 5 Block g 3 SN sy Sl SIS o oS frLalS
g o3ls ialed 6855 S S LCFC Lammn 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 (e Sl piie B &
L 55 ¢S YL Declaration w3 ¢SO a e (gla s e S shiles
Temp e b OB e Ol 3503 &S 5 & (S T ¢ 55 45 Lig3 o (s 5 LAD/STL/FBD
Jor 5 ol G5 B a e ol 151 ples SCL Lama 53 5L 4xils Output b Input &6l ees 5 3,15
L SO £l Gy o ) s il S5O sla (Shs Sise S) ey oSy T
S5 O p5 Shses b Glom Olsie bl cpl G i 6l 558 4 gdades 0L 1) SCL

.5, o3kl Constant L Parameter " 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

J;_l.;»ldea.éL.:}.&a:u.:.u\oT)'lmjjuujuzgjsj.ul{omqjd‘5J:i;»;|4§.s_,.&4?)3

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

ads OUSFB &S0 1) ke ¢ 55 i o 5 5 s
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 5L LAD/STL/FBD o 1, FBL 31 G b sl 05,87 JolalS” 51 oy

REVEY V':A‘P ) ‘_}g,i Asle
= @ Interface |Name Data Type |Address |Cu:urr
-4 IN = |vari It oo
= inl = var2 Boal 20
= ouT = vard Array [1.2... 40
B oukl p=|
0 IN_oUT
-l STAT
= stakl
= [0
B varl
= var2

= vard

Ol 1, In2 b gl s Attribute Cas o5 o s 55 e 5,87 (s x50 Attribute s el (sl O g2

3,5 eslazul Server gl pls Jols L CFC web s 6l 5 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
ous oslizl Tempelete 1 5148 ol g 5 sl 40 b0 (230 OT o5 53 b pite (o 5 2w 31 e

Begin )):...,AKJ.?L»IJ'JHJ} ‘Y}wu.w“l V"g“ odaliva Iy // Instructions  aelS™ ide cpl 5 Al
Sl Ll e 0l o:i:ﬁuﬁ)"}ﬁﬁﬁjﬁw by 3 gben axd g el OT JWis 4 5 ol g

WL 5 Ol s g5

Statement
Value assignment

Subroutne
ca

-
-

Conirol statement

CPU bl (slgw;nT b ba,iie & 1) (6 0lie qws s asby 23w 53 Olsis @ Value Assignment

Debax g 5 b Jbe 4 sl ol
Varl:=1240;
Inl:= t#2s;
10.0:=true;
QWO0:= w#16#FF00;
25 ke sls ol adgl e 0T & jite iy oBn 3 s it i jo e 53 Olgin o 555 ar
Var_temp
Datal: Real : =13.6 ;

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

a\u;f)@&uﬁu 35 e MUjJJ‘JW‘SW&\iFC\i FB 0l s2e : Subrutine Call
FB 03) o Sl 355 4 95 55 sls s 4.l s 01! 35 Insert>Block Call (g g 35 b 51,
@‘aMo:)‘MSTP%rLLSFC46 ry}b)a@;M\?)‘}C;ubijMFc E)

FB1.DB11 (TRANSFER:=10) ;
V2 :=FCIl1 (X1:=FX1, X2 :=FX2, Y1 :=FY1, Y2 :=FY2);
STP();

ol 3 G asb o 1 6T Jtal s For ad> U IF wsle J 287 &l ws Oz : Control Statement
s O L TF sl 63,558 55 dle .l 4 06! 50 Insert>Control Structure (s g 3 b 51,18
e

IF Q0.0 =false THEN

Stp() 5
End _IF;
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B 5 iy %5 0950 01
133 Koo 0,0 6T 4 o 1 o8 ol Soglize [ SGUSS L s oSS bt L

OB i 5% o920

O 1) OB &S lisle 5 K. s 8 aseiie adil s S cpl Hlistle dd 0303 &5 Slowd 5 L

el golesl Begin | giws a:u:M‘WAf)}kJM A

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

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

FB & g5 0955
5 U8 Gilae Cwl OB alin bbes ;5 FB L

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

EMD_FUNCTIOMN_BLOCK

FC & & 0920
s i o0 25 JSE 53 o8 glailen Vb gla SO wlin 3 lge e 53 3,50 S o FC sl
3 93 ol Ssl& . 545 ati ¢ Data Type L Void wgoTJu@jaﬁjl}:uW@\rﬂ FC el

w\a«u«@fﬁ.@w

Data type
specification

- FC
LI IDENTIFIER

FC declaration — -
\— section L BEGIN ;—‘ Siaterment section I_[ END_FUNCTION ]_}
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L;bbﬁléu;:qsafuﬁﬁq:Cjﬁ&rbékjaﬁééj:FC)é Data Type 3! salaiw!
@&?ﬁ)‘@&‘j‘Q\ﬁﬁbJWJJQTQJJ‘Mé}n‘).\)w\Real @;)'I’)u»@,:fﬁ,us.n&g_
Ol OBl 55 e 0d (o5 Integer g5 | 8 e b 26 5 Jte 53 .5 S eslizul

Wl o aiby VAl piie s 2SSB (s e G115 8 534S 500 4 5l s S

FUNCTION FC1 :Real
FC1l

VAR_INPUT —EN ENO L
inl,in2,in3: REAL;
END_VAR —inl BET WAL
FCI1 :=inl+in2*(in3**4) .

—inZ
END_FUNCTION
ORGANIZATION_BLOCK OB1 i

—in3
VAR_TEMP ) i
varl: REAL; 3 5% oslizul Data Type I 35 FC1 &S LADJslae
END VAR
varl:=FCl(inl:=2, in2:=7, in3:=3);
END_ORGANIZATION BLOCK

Ghls A6 s w358 axd 5 VOID 2556 ol sl 55 8 35 1 FC 53 VOID 31 ol
et 32 VOId b aoal g S5 Jle 351 15 Sl usle Ret Val s Ol S (2385 51k
sk Uy 5 OULD oy FC 3 Slbons st 51y s 5 5 Vsl &5 550 s 5 5y il 15 O
Varl gz 5 sls Lolastl 6 e 4 1, FC 35 Olgies 503 OB sbs SIFC Sl b 5 gmms s Lk

3,8 Outl 11y delove doss

FUNCTION FC1: void

FC1l
VAR_INPUT —-EN ENO |
inl,in2,in3: REAL;
END VAR )
- Hinl ouatlf
VAR OUTPUT
outl:REAL; .
END_VAR qinz
outl := inl+in2*(in3**4);
—Hin3
END_FUNCTION

ORGANIZATION_BLOCK OBL1 3 5% o3lizul Void 51 (85 FCT S LADslee

VAR _TEMP

varl:REAL;

END_VAR

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

iEND_ORGANIZATION_BLOCK
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AR

DB & g 0955

DB syl 6355 3403 3| SCL w5 Ol s |, Instance Cy ) uflj’d-:\ C_,J «> DB t_f FLESY)
s 5 FB pb alols ¢ UDB bl dm Sl 3 Instance g DB s ol 5 S5 Gollas ST 250

PUFB 05 1o o8 55 Sl (57 5 )16 U5 45 W DB a1 387 S5 o8 873 5515 ook slow]

.;,z;@nwb,:&;u,sm)ﬂums;s}gbm

— D8
DATA_BLOCK MAME

—| DB declaration secton I—

_| D08 assignment section I_i—( EMD_DATA_BLOCK H

Wl L ¢ Struct S L o3 i opl Lisiee iy x5 Declaration Zwad 53 DB le o

)|ALL€;TQQ\HI?M);.U}L_){JJLaj:si)lﬂtjjjruufpcgwﬁj.\{l{qundistruct

g5 sl ¢ly psai Assignment Cwwd I Olg oo adgl Hldae 05l gl ?Jfl sls adyl
83 o 0L LAD/STL/FBD Lasee 55 &S S L ol jon 1, SCL asbi 15 Jtia .35 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 BYTE E#1G0#TF
+206.0| (5 TIME 55TIME S5T#1H30M10%
=205.0 END_STRICT
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UDT & &5 0gxs
o eyl Olge b 38 oslizel DB s 0T 31 0lges UDT i 5 b+ ol 5 K8 5o UDT s

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

Structurs

uDT :
TYPE data typ= EMD_TYPE
MAME speciication =

S &) UDTL el ol 53 ol 0T 35 Jlie 53 DB s 0T Sl eslisul (51, UDT syl -

ALl ol %ﬁlﬁ&wd)b}é%@‘ r)yr.N‘w‘eM o3l>

TYPE MEASVALUES
STRUCT

BIPOL 1 : INT :=5;

BIPOL 2 : WORD := WH#I6HFFAA;
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

[, FB10 $1.Coul okt o5lizul FB &S Static (sla eyl Cas o (1 35 Ji UDT 1 5 Ja ,5-Y

D dalg J.(.u las 0T 3 Declaration J o V’S 3L

TYPE MEASVALUES

STRUCT = @ InterFace

BIPOL 1:INT:=5; £ 1 ‘= [BEIPOL_1 Irit
BIPOL 2 : WORD := W#164FFAA ok ouT @ BIFOL 2 Wiord

BIPOL 3 : BYTE := B#16#F1;
BIPOL_4 : WORD := B#(25,25); <& IN_OUT @ BPOL_3 S

MEASURE : STRUCT -l STAT ‘= BIPOL_4 iord
BIPOLAR_10V : REAL; +-|3 MEAS_RANGE |2 MEASIRE Struz
UNIPOLAR_4 20MA : REAL; B TEMP a

END_STRUCT; <

END_STRUCT;
END_TYPE

FUNCTION_BLOCK FB10

VAR

MEAS_RANGE : MEASVALUES;

END_VAR

BEGIN

MEAS_RANGE BIPOL 1 := -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 < slael s DWord 5 Word 3 Byte 4 Bit 3l V'p‘ ol Calises ij\

T 31 Je 5 S Lol yon 1y ol gl 5 dr 3,2 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#16#FFFF_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;

(e 3 08 Cadle Lol jan 15T (Sl ST SIS (glow Ol st 215187 51 bzl 530 8705

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

e 5,800 138 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‘jdﬁ))&)‘ﬂ‘bj})‘J}j:JKSCL ML}))GOTO)P}&‘J;M)ELabel
L ke Cas 5 i 53 aelp gltnl 3 o b Label 3405 3, odd asein Label L« K5 o
ey oo Ol lyLabel Coyja5 o gms 5 Jle . Lsd Co jad Conne3Y

Label
Ali, test, err
End_Label

CPU dldl> (sl pitio 9 0 5IG 0950 V-V
‘).\Qb:._.nbJ}MQJ}FK}ﬁUJMemOI’yBit}@}J;}st)))‘j‘r&‘CPU Mbdhﬂrw
s OLES 1 35050 ool 51 S 5 K8 5 S 03lizul SCL asl

Memory Prefix

E ] Input

A ] Ouput
{ Mm Y M Bit memaory

-
-

PE } il Peripheral input

f Y FQ i
PA } Peripheral output

German mnemaonics English mnemaonics

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

as a0 1y ¢ pdsn ol 5 Jlie Bl ek iy s U3

T oo J9or
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 DBI1 DB1
4ol g

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

Jw‘_;;j)lf‘_;huljﬁ‘_;lﬁj.a)b:ﬁ-}Mb&h,}h@:gﬂ):_f‘_;\ﬁfdﬁso&ﬂf;J\?

Cogady S s ate O gua \ij):T)'I oslazul (gl Ol 5o . ASL o Index  oas JJ:T@I.\._.&.;

aeia |y ol gds uyaT 5 ols Jldde OT & 015 oo Cgge s sl 5o Lol d ol b odil odd (o 5

tdle 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@(,.,J::A:WJ:uA{,A&Ua&@l,:}ifbd&ﬁl{S@Wt};Operation

33 Ko Gl K -0 SN LS ol Slles o
338 o paia< > = O S LS awlis Slles @
358 o et And,, OR ,NOT O Sbde LS abte Ollas @

| > < 5 Precedence O siw Jgdor cpl 53 .Sl ol 55 Jsd 53 Calzies gla Operation &ols
e Sl Sldie 1l cH@ D)3 Sl s e w1 Lasete |y 3, LI Lzede I oS 5 S5
DL Sy sl lls Slles STl s 3,8 (o plomil oo oo OT Sl g 5 015 s 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 aw gl 5 AuT 052 o b Address 5 b Operation .S 5 31 5 dzs Sl le Expression

ub‘,...';' & oslazul

e &S5 4 olazs] e
WSS Ol sws 53 boa Ol gay eslisal o

FB LFC 03} 14w &, bl Olgim oslizul @
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1wl ok 03,537 5 55 s O 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

CA.w‘A*(-B) QTc:a.a}aJ};Ja.\&A*-B Jbg‘y:ﬁ‘bﬁ‘,ibﬁb‘}w%%{;

Mbj‘fv\i‘aav\.ﬁtM&thﬁ‘ﬁb‘d;ﬁj}bdhﬁ‘ﬁ‘.’bﬁ

At S ysb (n<=0)+ (m>0) L

el Sl

@j@@w@ﬁﬁtj}uw)ﬂtj@&p Lns Bl Olhes 4y b g e &S7 o ls Expression s

ANY NUM i ,4ks 5 DINT 5 INT

w‘b

g5 Kos eysT 5 INT g5 3 w1 &G SV 545 ey (Cw REAL 5 DINT 5 INT 5l

53 48l g5 REAL &) gy 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, Alsi Ln ibte Slhas 4 by e &5, ls Expression

Sl 0313 2 Ld ANY_BIT &) gas 5 sk 53 35150 ) s planil 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 Olii |y bl Slles 5 )8 55 e Jle
IF NOT (COUNTER > 5) THEN . . . ;

A :=NOT (COUNTERI = 4) AND (COUNTER2 = 10) ;
WHILE (A >= 9) OR (SCAN <> "n") DO.... ;
Result := IB10 AND 2411110000 ;

A lBo
L9, 0K 5 s poite 15l s (555 il s i (6 daslits Slbas 4 by 0 457 5 1s Expression
INT, DINT, REAL
BOOL, BYTE, WORD, DWORD

CHAR, STRING
DT, TIME, DATE, TOD
Jes Ol 52 G (oS5 D)y ilate Sllee L 01y (o |y (61 s Slbes
A<B AND A<C

A<>(B AND C)
NOT (COUNTERI = 4) AND (COUNTER2 = 10)

oo dms GIA e Hldie 5 Jle 53 3l olest i Bool a1 ite &5 4 1) duwlie doe Ol 5 oo
Ao dalg True 95,4 o 50

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

e o s Lz 4 SCL O g
polie ol Ol gws @
GAS Shgms e
FB 4FC 03 lds @
bl gl 5ls o

SCL 3,lbkul sla 5256 o

Value Assignment y3lio polais! Ol ygiws 1-4-1Y
Expression ;3 45" Lo ldie b OT Jab jldie 3 5dus 031> olazs| g ldie o pdT L ane oK a0 35
ol polamtl S8 s il e drg Sl lis cpl dr 350 s e odd Lasie OT sl

Wl 5 ) s

| Varriable | := | Expression | ; |

ool 55 Olgie 1) b oS s 5 aidl- (gla xae 55 5 Complex s Elementary (slalss C";‘ (L,:

JJ‘QM@%%PSAJJJ&#JLL

Elementary Data £¢5 3 polio _polais

Elementary ¢ | 45 INT ,DINT,REAL , DWORD,WORD,BYTE, BOOL , TIME (sls 52 ¢l &
JEe ol dads O | g 58 90 ol dny amio Jlasls oliamst| blie jlUis Ol 5 (o0 Lsd (oo 0 guoms
oSl 08 @51 oaT oy o LslS” 31 g 457 STL Uslas 4ol b ol o

ol Ol g2 ot o SCL o fiLalS” (sleSD ples 55 13T 5 Sl a5 JBSTL Uslae 3 o5 (51 5
53 Gl 0,53 pagde 5ol S RLO S (il 55 5 pie stalive 457 plailen .ol sl (slgsl
ourw\gyc)w@ﬁj;ﬁfmduxu;,@uu w55 L0 Js i g5y BR O
lJJT}u;,é.,p\)RLOja:}jﬁ1007jb.~4{xg@wléﬁ)ﬁf\ou&g—OVerﬂow Cardy
S om Ml T 5 Sl 03 S 0 3 BR Sy 53 ) it () e 4, 0T e 65
s gyl 505 8 S 1HBR Cundy bl S S ol Sl 5
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SCL 4ol STL Jake

FUNCTION_BLOCK FB12 SET
VAR SAVE
SWITCH_1 : INT; = L ol
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#DIH20M10S30MS
; 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 ydlie _olais

(e Cduy wlie bl b S0 Struct ¢SS s 1 Struct & ST 0 2

structname_1 := structname 2 ;

e 33 s Struct &G ghiarl a1y oo ite b polis 015 o e

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

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

structname_1.arrname[10] := 100 ;

ol o3zl aeli s 53 LT I juww 0 (s ,25 Struct ¢S FB ¢SS Static gla xze day amios Jlis 3

g"_,,..:‘ ol 45‘)|ﬂ.> A.AL:f u’.'.‘STL d}\&é . g;.w‘
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SCL 4 ¥ STL J Slxo
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!

60 3y T 6K S Olin k2l g5 60 51T Gl wan 5 iy 22 e S 515 o s 41T

arrname_1 = arrname_2 ;

Pl g;ig)@;aq\ﬂ

DSl als Lelamsl e OT gl a0 Ol st 55

arrname_1[ 1] :=armame 2[j];
arrname_1[ i ] := expression ;
identifier 1 :=arrmame 1[i];

ads 0L 1y 4T 5l eslizal o o6 STL Jslas b das aomio Jlte
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SCL 4 ¥ STL J Slxo

FUNCTION_BLOCK FB3 SET
VAR SAVE
SETPOINTS :ARRAY [0..127] OF INT; = L 01
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; L DW#16#10050080
END_VAR T 1

= 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
/farray 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 PHL 12.0
//CTRLLR array LAR2 LD 22

DID [AR2,P#536.0]
DID [AR2,P#520.0]
DID [AR2,P#540.0]

CRTLLR [1,4] := CRTLLR I [4]; L
T
L
T DID [AR2,P#524.0]
L
T
A

END_FUNCTION_BLOCK

#CRTLLR_1[4]
#CRTLLR[1, 4]
L 01

String £ 31 polae _polais
S String ze &G a1, String aze &S5 Olge A8l ST YOF (55l e STl il e String
Dsle sl ol

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

Sl olams! String &G aly b S, Ol g 55

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

el OLis 1 String 5,58 sy amis 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 ;

/I 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 3 polio _olais

i sls Lolzz| DT @)’t@tmgtjﬁduﬁ;‘\@j@mﬁ}m s P s e ol
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 <STRUCTUREIL.TIME_3 THEN
TIME_1 := STRUCTUREL.TIME 3 ;
END_IF ;
END_FUNCTION_BLOCK

CPU alibl> Sl piio g8 31 polin Lplais|
S5 Gl 3l ol jlutie Ol s PLLPQ, M, LQ ol alibl (sla e plas &y o ol WS & Jiles

Glls slgw 3T o
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JS“\;‘L‘ LSLQ ‘JN):Tb‘ o
o gla o 3TL @
ias 0 0L STL Jslas L1y lae a5 on T Sheslizal 5 Jle
FUNCTION_BLOCK FB6

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

Sl 3T b (s 5 51 e Slgn OT Lo g g daikn OUS 1y oS ol oy o (25 33T 320 25 Jle

e s, T B0 Sl

FUNCTION_BLOCK FB7
VAR_TEMP

LINT;
END_VAR
FOR I:=0 TO 7 DO

QI[L,0]:= TRUE;

END FOR;
END_FUNCTION_BLOCK

S W £g 3 palie olais!

D dlesls Lolantlly palie Ol gie A S5 bbbl (ola jite (6l S iy aw Oled a5 50 bl o

FUNCTION_BLOCK FB3
VAR
CRTLLR_1: ARRAY [1..4] OF INT;
STATUSWORDI : WORD ;
STATUSWORD? : 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.DWI ;
// 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 ;
/I 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-4
:xﬁ@m&u;wqéﬁfobﬁu
CASE 5 IF s 95 Jola ((gbl) b o Olysews @
REPEAT ; WHILE 5 FOR Jols ail> &lygws
RETURN 5 GOTO 3EXIT 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 )9.2..».5

23 Ba LY ges 355 5152 Y 5) sl by 5l eSmn S5 Y s ap o130 Y bod S5 55

IF Vb, THEN

) yghwd |

ELSIF Y&, THEN

Y ogwd ;

ELSE

¥ yghwd ;

END_IF;

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

23 5 1 T plas b b (6130 g 53 B b o 5 Cond o )3 |y s pdir Ol @
25 S 1) bbb 55, 5K ol pads sl 4 Ol |, ELSEIF @

AELIF..END_IF Jold L &l gzeIF ) s2ms & . s ) ELSE 5 ELSEIF jloslizal @
s 35t £3,5 Q0.0 uysT 5148 (s 517 plad 355 W 10.0 LIS o7 5550 53 5 4l o) Jlio
wlie 0.0 25y 55 bos s Sl 4t G ELSEIF SELSE 3 siie odalive &5 shilen. il 5,

el 0 a5l by 55w UIF | giws STL Jslas s . Adles 10.0:=TRUE 2 5

SCL 4 » STL Joke

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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Gﬁ‘:}‘“d";dﬂ;buj}°“u“w:'j)hu}ﬁf 10.0 QMJM\JJM‘MJJM{;J;)QJJ&&‘

Dy Dby S5 ol 25 4l GBELSE 058 8Ll b L stuad el bn (s

SCL 4L g STL Jalke
IF 10.0 THEN SET
QWO:=W#1G6H#FFFF; SAVE
ELSE = L 201
QWO0:=W#16#0000; A 1 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 SKee (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 Sl sl Integer@;;w,:&_6\,_ség,tyﬁ.;,ﬂu;@:ﬁm&i}g”ww

03 Sl Jsine 8 (639> U 5L 5 W ELSEIF & 5L JJs 4 039 SYbIF s jleslanal wal

@‘ﬂ)@)}@dT@}S}WW}:CASE )}:_»;)\o;l.a.:_ﬂuj‘ﬂb-wg-

CASE ©jle by wio OF

Jollade : Jol Hgws

P93 HlARe : P9 Hgiwd |

. >
PIN slade 1 plIN Hetwd]

ELSE

PIM Hlade :pIM ygiwsd;
END_CASE ;

Value List
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05,5 4uwlis Value List ,slis b I, (Expression) &ole b jize &5 Sl &y g0 opl 4 CASE 5 Skas
Nty s 5 85 ey Cond 53 15T 8 5 S 1 1 51tin OT (sl 5 gons OT 03,5 1y Sy s 3 5
Al |1, ELSE
1555 a5 gT & Cuws N CASE s j3 o8 SIS
A Integer ¢ 55l (el 555 o0 422 5 CASE S jlum S Sl ams b Laie @
.cﬁi)ﬁra,lj));usjbw&lx{)uju,a‘_;}k;-):obs‘SaValueList J> e
339 plp polie 51 eSKoma b 35 okte 5 C8I0 552 g ELSE 81 s W JIELSE jloslinal @
334 oo 2ol CASE |
Ile L e I o8 S LIS L a8 b gl K 55 1 lae i 015 (s Value List s e
34,79 : QO0.0:=true
e | o T (gl 553 3 il B r3lie 31 oS pa b e STl oyl )
dile L ghas ateiie . b aS Sy o o5 55 1y olie 5l v, 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 1 ol 5o
5 gha | |

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

oo IS 0T (6l o lgm 5 3 shes ol HLid ldie (63555 <5 JUT &,87 252 JUKS” 50 ) Jbe
S elaS a4 led i 51, Low Low sLow sHigh s High High : jl u5,le ssd> opl 358
e Glow [y PIW252 Ol 5 o 45 358 4y disdes JW DB ,5 YU i slgns oy G b pslie
Js45 Integer & Js s cl:a(;_‘l@j; 15T 50 51 S Integer 5 Sl Word i 311,55 5 L5

.;éJf.\;Abs)lJé;,u_;)}M.uiT);J,_.\,:c!}:.r_!co’wPressure Ra S5y 503 S

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;
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FOR )giwd

e lngy o s (gl edd e o b Sl s by s 5SS (6l FOR il

FOR dil> asli:= 4J9f slaie TO olg slaie BY 4il> sl &b DO

Ol ygiwd ;
END_FOR;
FOR i=1 TO 100 BY1 DO Tk
JF3
END _FOR;

Sis 5 338 o il 4 adlo e 355 o |l s g oddi=] Il & Sl 6,0 3 Shes o o
S 26 oM 4T 658 o SUST BT IS 338 (on Ll gt Todomn 5 bl (o 151 (SO
e 3l O 555 0 101 T Slie 5358 o sl 4 ail | gws 0S|l 51 s v 5 100
:@lp\H@;T«{&;S@\Q.QQ@uuauwlff,ﬁ&l@
3l okt oy 3 S8 feal AL DINT LINT 5 5l 15 oo allom jasls o
ASUDINT s LINT s 0 55 b B 015 (o ol slis gy S1o @
oy Wil ga polie oyl sls b sie L Lol 1wl sla Al 5 olg Jldie 5 ads) Hldde @
Bl e
#JA&L&G&GBQL;\J{&:J&;\.MKJWBY Solr g3 ad glaay o
Sgden |l 1Al (55 i e badl> 5 g5 15 ¢ s sBY adS O gz AL
b el S0 il 6 51 i sods il S Sl 535050 53 SSBY 558 e
ke o 0 SO BY 20 b il el ¥ il el
FOR i:=1 TO 100 BY 2 DO
PRt
END_FOR;
ail- S 5k o AT bl Gl BT Y L e kaies 5053 03 5L si=1 ol L e opl s
Alos 4l ail g ol 55 Sl e 514 e =101 0T 5l das |5 Conl 99 5 e | |
Die o) 3 ol ol 3,8 slowl 2alS dils 015 s BY 4 ite ldie jolazsll e

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

PTogs
END_FOR;
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.:f)&db&b).so‘j@bCASE }IF MLAJ}SQ‘)}ZMJM}‘Q‘)FJCLJ
dile Wb 2l SOT e oS 5Los 5 e 53 5,5 sbul 455 4l L b g3 Ol e

i dalg Ll L Y Se ¥ s ol b 3 pd a1 ST L Yoo Sl

FOR i=1 TO 100 DO
Vo

FOR j:= 1 to 200 DO
AT LN

END _FOR;
END FOR;

Ll CPU Sl JSm &S5 53 FOR a8 oy 358 a5 Ol ol £3Y & page 5

dal g Sl S 5l 4 mte 555 sl adls 3l ealizal L 0T 0390 <855 cpl pl 3 e
U 3 sdus odalive 45 ) ghiles dads OLi5 OT STL Jslas L ol os I, FOR dil> 5 Jlie i

Ao Sl K 5l O 55 TU oy g sl o i ol s 4 45T Sl

b sl g5

\OY

SCLasb

STL sl

ORGANIZATION_BLOCK OBI

VAR_TEMP

chk,:INT;

END_VAR

FOR i:=1 TO 30000 do
chk:=chk+1;

END_FOR;

END_ORGANIZATION_BLOCK

SET

SAVE

= L 241

L 1

T #l
A7d0: L #1L

L 30000

<=1

JCN A7d1

L #chk

L 1

+I

JO 1007

JU 1008
1007: CLR

= L 241
1008: T  #chk

L #l

L 1

+I

JO 1009

JU 100a
1009: CLR

= L 241
100a: T #I

JU A7do
A7d1: CLR

A L 241

SAVE

BE
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Sl paise ol g5 e Sl INDEX &) smr (25 53T (6l FOR dil e (slas )87 51 (S

el OLAS
(o A S b ke ,u)uu;)t@éﬁfa;wdiﬁ41253/\(,145}gmw,;:dm
400 £33 S8 w0l )3T 5252 Jsl S8 b el sl odks fuaze Al L K 4 e O g
o O ble G s sy Dl STy 03 S S i 4 b |y bl o PLC aal .ol
Om Ml (gl 5 Q0.0 s & cJsl JUS 55 jilas s OOl (6l s e Ol g LS gy |y b

bbjfu’_ﬂ U.JJ}JQOI SIS ‘92 JLKILJUU
ORGANIZATION_BLOCK OB1

VAR_TEMP
LINT;
END_VAR

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

END_ORGANIZATION_BLOCK
DI )8 &S, 51 Jlab (5o e s 1bas asmslows 1 JUho

A {“?“‘};‘T‘g*‘”‘g}“:“@;)“‘\Q Slss i asly wsT b (655,5V9 Jlows 633,35 O, o
1 6350918 JS uml L0 (gl 358 0,555 MWO 3 5 ald ke ol diw (lgns g 5liba alase)

b o 5l ¥ e opl Jlgte e b oS oS o 3o 15T 5 ol g5 (o WoOrd &5 pe
MUJJ\;H_‘)JC ﬁﬁ.@w‘oM&m&Lﬁ@y:‘Mwau&a‘:‘Mrﬂ)w@Ma&LﬁngJ
S oks ey (sla e 31 Byl ol 8y SIS s LBl 038 per 1S ke s eiledl sl

.mﬁbdﬂduﬁ‘MWO 4 Word 4 basblyeddo, 23S iz ysInteger Hldis &) guns

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:=st+c;

a:=b;

END_FOR;

MwO:=int_to_word(s);
END_ORGANIZATION_BLOCK
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353358 ' KEY’ &jle JU tima String i 510T jolie S 01T 5 s 5 4k 0 Jlio

S e S HMO.0 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 dil ol 135 b od aST Slojl oS el 6,8 4 0T 5 Shee 5 ol 5 S gomr  s2ed ol S p

..Ln)@(aw‘ﬂ\{4@1}3}#)|}ﬂJajﬁzé}j}ﬁg‘ﬁ‘&‘)}w}\{‘)ﬁwzjs)b

WHILE L,s DO

BE ol
END WHILE ;
tJb
1=1;
WHILE I<=50 OR 10.0=TRUE DO
I1=1+2;
END_WHILE ;

Z:ﬁ@jl@}l&@\(ﬁy«f@\g}
Sl IS &G s il ol &S T 155 8 eslizul el J 2S5 Oy gea ewl WHILE ail> @
CPU oy [ oo ST o 5 il SY5b ol 5155 b o7 Glej ke 815 5k gl

33 Sn 38520 CPU sl 15 GV sb 0L5 51,210.0 g or S 505 Jlen 3 s dal gt 3 20
WHILE 10.0=TRUE DO
I:=1+2;
END_WHILE ;

g3 dil> 55 5iun gy 0T 039 FALSE U TRUE jn 5 5due &S ibote Sjguns b o anes @

ASLTRUE b3 ams o8 Al o aals| 3y 50
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REPEAT jygiwd
315 asls) adl> S )ljéﬂ.bj.i:etfujb:jbSgwld}ig|yoT:}§L~o}ij)M)};w;d|¢w}

-@J@(l—d“‘edb“)‘};{bﬁgﬁ}}’ﬁ@‘ﬂ‘Qbﬂéﬁ)P>}

REPEAT

S G

UNTIL b %)

END REPEAT;

tJbe

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

L ols ool i sy late M ok Sl o Sre 0T by Jy uSs Jos WHILE Jls s Jlis
3555 oslizal os J 28 il BT 55 bl 53 Sl IS adge 4 Ol 55 S sl Al gy g3 a
0Ll Oy Sl Kes FOR (M, REPEAT 3 WHILE  (sla dil> . A" (540 |, CPU Ll 200

sl

CONTINUE ygiwd
Dk by olgS 4 g 35, S 4l o FOR , WHILE , REPEAT (sl ad> |1s 53 ) szws ol
);.::Jfﬁ;_gjlék\:.gl4;.)M.Url;u'HJCONTINUE)'l,\;qQ\)}:M: M\SJ{"S:}J’?A%J_—}AQTAJ{)K
Gﬂt}f:‘)‘_g-\&:g__:)jjMUﬂ}aM‘ﬁ-‘END_IF e 52w510.0 G:;yoﬁdwa)y):ﬂjdlb

LS

FOR I:= 1 TO 32000 DO
IF 10.0=TRUE THEN
CONTINUE;
END _IF;
QW2:=INT_TO_WORD());
END_FOR;
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EXIT )giwd
Sshee tdy olgS 4 539, K Ll » FOR, WHILE , REPEAT (sl il 515 )3 55 55w !
S s Gl s AL (e 4l ol 1000 e 08 e Sose 5o 5 dle D3l

i dal = | > END_FOR

FOR I:= 1 TO 32000 DO
IF 10.0=TRUE THEN
EXIT;
END_IF;
QW2:=INT_TO_WORD(I);
END_FOR;

GOTO Hgawd
Label L.deb,uylngj(uuﬂﬁswﬁ;nﬁsjjJ&xlj@ubjtglq-,a).s)};.»:&i\
129, 55 GOTO (g5l ol p3¥ Label S 5 0ds jabets

GOTO Label

Dasharg 5O
5 plowl dasle (la o b JSle Gla o 4 Ll o By
Al edld (s S gl > b Label oG o
AL S Olen 3 b Label w3l plonil 5y S5 S Ol gzad S &K 51 @
L Olse Jg dls alia Label b jlaw L O giad il 5,80 o> sl &S j5 Label o
35ad b Label 4 ol s dbis a IGOTO ) sws i
Al o Sae gy sl Jo13 51 By Js Cs pdy Ol e ol 4 iy @

JUe
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 giwd
53*{“{3"4'3845MOTJ’&)‘?éfﬁ’\{45’}3*:“J.‘“iﬁ’);)&e“uxd\%ﬁ)b)jﬂéa‘
Ls 53 0T 03, KL (5 3503 3 s RETURN s &S plas slgsit 5 (53 s oslar 25 5 Jdle
el OB 3 RETURN s 5508 . 5505 35ms 55 0T plest 51 J3 S 51 8y 0l aali

3305 i85 0T (gl pladl 51 3 45 &S5 sl 51 Ol Jlin O gims - 3 50 Jole (s 4y 2285

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

Lile A5l oksslml SCL 51 e S5 4 81 o 5510 SCL wabip 53 0155 (o 1, WFC 5 WFB pls
s Wl 035 1o S0l 3SCL s Olgn |5 8 SFB. 5 s SFC plas 5hatan . STL L FBD L LAD
el 0o Gy M o oSG 2 A3l T o b (il ol ol L5

FC LFB B cpl b ool 35 3 050 035 1o (6l ol 5 o 5 o5l Insert> Block Call (g 20 i oslizal
Strs sl SN 3 T 055 o Ol b 5,87 LalS 1, LT Partial - & ) sz il o 425 SCL Lo 5

st OLai ) g5e S5 32,k SISFBO 035 Ides o go 5 K .5 48 e Insert>Block call (s s 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 ‘skgqé}éomjéﬁl{ogb%‘ _;{)lf ajjﬁJJGFB LLFC QJJ‘M&‘}CM‘SP"JJ

V"'&L azils |, Project Ol



S7-SCL Jau g5 guw 6> 44l \OA

SFB 9FB (o) lowe

FB pb ol CondlS” SCL 3 diph 035 1o &S ks b ol e Sl oY SFB 5 FB oilie 45 ) shilen
sg3 S\ 2>DB | (FBL.DBI ) s ) S ks pbab &S5 0303 J1F L e 2By |
Cul @Y DB g FB ol 28y 5l m od dals 5wl SCL Law i fiLalS” (\\i;n 5 Aal aslw
Cers polasl Tl s s ,lmu@,,,@ﬁﬁ,&{piﬁym,m e el
sbul FB lul 5 dle 53035 &by 55 0T 4 by s DB GIFB 03] 1w i de Olsis [y s 5 5
1l 5y HI5 OT 53 5 SIS 5 0k 03 1o 55 S 1 e 0k

FUNCTION_BLOCK FB17
VAR_INPUT

FINALVAL: INT; //Input parameter
END_VAR

VAR_IN_OUT

1Q1 : 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 shyls & DBI10 L a\ﬂ Iy &l TEST L‘.g.:LA»' (.L «hyls 6‘) FB17 aslsl s
.ﬁ‘d}ﬁ)&b@)ﬁgéﬁ@jﬁ‘eéj\ww‘

ORGANIZATION_BLOCK 0OB1

VAR_TEMP

variablel:REAL;

END_ VAR

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

:V,_,_i DBl i 55k 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 plal &Sliaws &) 5 1, DB LFB O3 1o it e e 5
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Zl REAL ¢4 51 (225 5 e L3 FC J3l S o

(VOID) G 258 5 lis 51,15 FC pr2 o

Jol ol P9 Sl
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 Syt ea sFC (sl oa bl 55 0l S ENO SEN 6uﬂ\,g;\a;m|,§>w&

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

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

ads 0L 10.0 (635,59 4 EN Q;;.bb:wel{)f\l:

FCI(EN:=10.0, X1:=2.1 ,X2:=3.8,Y1:=20.0, Y2:=-9.2 , D:= DISTANCE);
SGENO lyL FB L FC Canys gl 2l Soygo 53 5350 o0 56 OK Kb Cond s SIENO sl

15l 35 ezl HESS6 gl 2l Come J 287 (6l s 2 ol 51 Jle ESD 53 Ol stee i al g

IF ENO THEN
// Everything OK
ELSE

// Error occurred, so error handling required

END _IF;
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sl ek Hleks e
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©3303 B B Gl Sl s Lz 5 g S s W byl ol S_CUD 2856 () 1 . 5

Ly dal e S CU (g55,5 &alS 55 (gl sCD

Parameter Data Type T
C_NO C+INT S o ylad
CD BOOL okias il 8l (63959
CcU BOOL okias 2alS 633,

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

PV WORD 16#<value Cw, i 45L999 G0 oy il e &S BCD oy ad gl 5120

R BOOL A 055 ey 8l 52505
BOOL S 05556 05 Jlab edkias 0L g &

Ccv WORD Ba oy g SIS (g aliamd Ik sdias OLES g >

Ao 53 6T 3550 5545 Slus 5 4 4 55 Ly FBD 5 LAD (gla 5157 (la eyl b s ol yy ol wlis o
A p 5 am Sl oo 5 (6l e pled (oo 50 bntl )3 Eala OT 1SS 51 o esls SUS™ Ul

Dl okl BB
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:=10.1, S:=10.2&10.3, PV:=120, R:=FALSE,
CV:=binVal,Q:=actFlag);

END_FUNCTION_BLOCK

N)b}ik@)ﬂjﬁl{é‘%))‘@ ::J?;‘Mutgj Ll ge 103 Law g sl .bbji._.a Jhel g8
oslazul L6 456 RESULT ST 93 S s e 4 OT o5 b a5 odd abw , BIN_VALUE

sl

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,:aal;upm;tﬂs;‘L_,l,ui»L@;Tquam;sQ;Téu;ﬁt)g@p@;émuo;jtwjlw

3 S FBD 3LAD 5 el (sl 2oL U LT Coalis @ dm 55 b oS dados OLES 1y b el ol s J gk

oS o 1235 T 2 5l 8 13 o ) g0 ST Ul Al

Parameter TYPE T
TNO T+ int besled
S BOOL ool oS Jlabd (035,55
™v SSTIME osl5 Ol
R BOOL ol oS Ly 83305
Q BOOL b 0355k 035 Il Sl s &
BI WORD B O s 0bilail Ol j Hlutie toled s 5

v&)dduSCL 4.4\)}:)3‘)Fﬂ‘dfﬁb&y@d))‘“b}»ﬁ)db

FUNCTION_BLOCK FB2

VAR

CurrTime : SStime;
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:=Tl11, S:=M0.0, TV:= T#ls, R:==MO0.1, 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#ls, 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 (glgile L For ail> ¢S 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]I[2] :="'Valve ';

HW/[3] :='Press ';

HWT[4] := 'Weldingstation ';

HWI[5] :='Burner ';

Statuses[1] := ' problem';

Statuses[2] :="' started';

Statuses[3] :="' temperature';

Statuses[4] :=' repaired';

Statuses[5] := ' maintained';
END_DATA_BLOCK

Pl ) IS plig sl 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\ Jks Ol g 5 gde 03 1o w\;‘ ol b ‘_A..é u:‘Sgb OB1 |
o led N0 (635,39 4 s LS il |, Motor G s | Y sde 2SS ertor (63555 4 CamndlS
s 511, Statrted b quady S 15 ¥ 5.4 Status d;,)}@ohlﬂ}ﬁﬁql, WY oode g s
4 Word a5 6T 5y oplpls Dgie ol MW2 5 TW2 5 MWO I (358 5o 4w 3,03, 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(MW?2),

value := 0);

%M10.1:=M10.0;

end_if;

end_organization_block
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S 350 5 LT Glp A IS SLeiSIB Wsd o B B A S 53 4 b (cleiSSl
3, & slaword js ol O word abyte  bus 5o Jle Olge 4 L g 3 aes & s s

B2l b O : 2 5o 4 el 203 53
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VAR

D1:BYTE;

D2: WORD ;

END VAR

BEGIN

IF (D1 <> D2) THEN
// statement

END IF

b S sk Js s anlie oa b liel 5 e e g sien b e 5 ST e pan 4
il 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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Losbs ol

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 _IEL 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 L slgiSb i eslimel 4 35 CPU  abbls glm,sT I eslizal o
=S o3 MWO 3 1) ¥ s s e oal e 55 Jlis Olsiay 23,03 355 WORD_TO_INT
Do 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 LgESSE )3 5187 Wl s e o g
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ABS RESULT := ABS (-5) ; /5
SQR RESULT := SQR (23); 11529
SQRT RESULT := SQRT (81.0); /19
EXP RESULT := EXP (4.1); 1/60.340 ...
EXPD RESULT := EXPD (3); //1_000
LN RESULT := LN (2.718 281) ; /1
LOG RESULT := LOG (245); //2.389 166 ...
ACOS RESULT := ACOS (0.5); //1.047 197 (=P1/3)
ASIN
ATAN
oS
SN 2155{3}#:1:559121\? (P1/6): /0.5
TAN

SCL 38 s & 9 St (S (piC

DWORD,WORD,BYTE: ) goas il e 5 5,500 |y ltie 45T IN' (635,5 Lyls (63555 33 LguaSSb ol
@Wl)yﬁgwm,:)u\ycw;»&isww OT ¢35 525,5 L5L ,BOOL
sl odeT 5 dder 53 e Lol es b 256l Cod ST

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

wEoTA (IN:=BYTE#2#1101_0011, N:=5); /2401111010
//(= 122 decimal)

ROR . . RESULT :=ROR
b e (IN:=BYTE#2#1101 0011, N:=2); /241111 0100
//(= 244 decimal)
SHL o A RESULT := SHL
i ° (IN:=BYTE#2#1101_0011, N:=3); //2#1001_1000
//(= 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:= sum+DWORD 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;

FOR i:=0 TO 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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o 12 ZenTare

JI &1 e = 0.5 * ((t]) + f(t0))*(t1-t0) + 0.5 * (f(12) + f(t1))*(2-t1)+ ........
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OUT s 4 JI,S5l yldie 5 Jw Enable (s35,5 L 5,8 JI Kals Ko )| 3 awlous (liw DINT

el 0 4:.79;]25): J|J§:J|)|..\.E.~ 0> S Reset é‘j}ﬁé-’})}dii .3 gdiss 0315
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
temp1,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(db!.dbw[i]) THEN

templ:=WORD_TO_INT(dbl.dbwl[i-2]);
db1.dbwl[i-2]:=dbl.dbwl[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: ARRAY[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:=
BI:=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 & (A2k Voo g3l ol 3¥ &) DBI L ol 1) ook sl 3 i ol JlalS” 51 oy
Al Online Sl 53 1) ¢S ks Actual Value O siw b gimes s 4S5 5k
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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.dbwl[i-2];
END_FOR;
END _IF;
mw4:=piw260;
nochange: ;
END_ORGANIZATION_BLOCK



W4 ST-SCL Jau 3 aus 5 a2

os (5,5 o3Il e Jiuled 5 (il oY e Jlo
&_‘SL@M@@,,,G@MA.M@ Ol 1) SCL Sl gws 5 b 256 31 sl 5,87 Js oyl
Al e ek Ay Camds b colite 5 As foaze \ ol g 17 GT10 eysT 5IDI &)l
Enter (63555 ged g 08 b b Canl 255 G0 o Jlacws 3o &0 o pme i Al Conis o)
Sl e A aslyT s gin 0,503 )T S5 55 (63555 b yldie Sl Jua2a 10.0 (63555 4 45 Switch
Aot ol Jo5 101 (63555 4 45 Sort Switeh g s 31 S o7 (554800 Jor 3l &5 &) 5o 5
o3 5 dslos p3lie $ST S 03 Olg b dr e 0dd e S5m0 Do wlyT ol Lz

13102 e g Sy s (S 35 i) b AL o 4ot 4l i

Diata Entry: F=Eignal cetecticn
Enter swhch Mzasurad valus Sart swich
%] FEhERGTTR k]
255
—l Square Root
233 1 1 1
27 3 2 ]
= Calcula 3
E3 7 Hone 3 43
k| 15 4 225
— = =
15 3 ] =]
T 63 3 2969
2 127 11 16129
1 255 16 [T
——
Raad In measurad Sort measured data Calculats resulte

68 Nl Hldie Ll s o5 5 .3 sk 0315 Lioles Digital Output <18 &G Sl US™ g5, 25 5
b o) yT 53 prslie Cud 51 (goldie st b 5,03 3405 aliod OT ,3 DI )87 (5, 457 sl b
Gy 4 St g 0305 Jiuled g 5 (595 35 pl 51 ESGaldS” Sl il ol 5 e 45 ABL (Y Ol
G T pslie 1 &SalaS” &8 csyl Kasli DI )8 51 Kos JUS™ aw 3,15 103 (55,5 I
e il i aw a S Jle Ol g dzes 106, 105, 104 JUS 4w ol 548 033 Lol s 5

sd o Jie (g B LT gt o AT LSS w a (B 5 4T e ojlad



S7-SCL Jau g5 guw 6> 44l

b g Candy 5255 JSE
Data Entry: ¥=Signal detection
SWECNES on Input Mooule 1] aw oyled e JWl gl
Twochangeover swhches  Cooe 4 |1 ] Coding swiich -
0 1 X i w Fose aoalyl
S—— e
Squareroot | Measured value or | -MJ@C}W‘J
orSquare | Caloulated resut 23—
S A et Jisl gl
Measured Value Fogt  Squane S35 £33 OlF ol S
ORI PR ST R gy
: socsss - - dJ ¢ s S5
: ; 3 43 sF ol g s O
15 4 225 . e .
I P A
> ( sl = |
= P - La ¥ ol ol g .l
Selact
127 Output HE129 33 5 S5, Sy Oly &l
253 - w45 [ovedtow
Address Aitress L S e S OV bl
Sorted data Caalculabed resuils
G A Sl YO0 (gsles
S0 cuboa b
Dela © ) b L e
DEplays on 4 LS
Cuput Module Cutpaut
el Ol |y s 5 83905 LS GILS 5 S
Output : Input module —
module Byte 4u a vie Orq
0 a
o 03 1~ o
0 04 1~ 2
o=
0= o
o a
&
G &
g o
0z
0a g
I
0s g
0 =
Byte 5o s @
Byte 1] @ |




VAN ST-SCL Jau 3 aus 5 a2

One source file for Several source files for
a program a program
SCL SCL SCL
sounze Source source
file for file for file for
: og FC2
FB22 N[N
FC2
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. natan
OB1 OB DB
L
SCL source file Block folder
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1 |[Coding I 1] okt s S L s oS, ol s
2  |Coding switch I 0.7
3 |CYCLE 0B 1 5290 SIS Gb Lehaw Jgdr 55 oS
4 |Entry IE 1 ok i e
8 |EVALUATE FE 20 Py )
6 |Function switch I 0.2 i e s
£ |lhput 0.0 I 0.0 b oSN dowe ks Olgins 5 358
8 |Output vy 4 - L
9 OETEEt switch | 03 2031 25 Jsr 02 st ot
10 | ACQOUIRE FE 10 RH RS
11 |ACQUIRE DATA OB 10
12 |Soring switch I 0.1
13 |SQUARE FC M

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
rt BOOL VAR_INPUT
reso ~ 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

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 om0 OT 93 8 Sl oy tomiis ol 56 G FB pl 5 Slas
.\;Mla.u_;ﬁ‘ct)l Syl gl anlsl )3 5 53 oy gums OT el o Cosl 0 03557

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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| represents index

Swap the values
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sortbufferl]

EVALUOATE
Functicn Block
Start of ¥
REFEAT loop | swap = FALSE
| I = LIMIT
o
Start of
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sontbufer [I-1] =
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no
¥
End of I=11
FOR loop
End of
REPEAT loop .
TRUE
1=0
Start of
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| SQUARE
End of |
FOR loop

Enter resulis in the structured
| results array

Enter resulis in the structured
|| resulis amay
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BEGIN
(* Pal’t 1 SOITil’lg : S sfe 3 sfe e 3 she s sfe sk 3 she 3 sfe s e she 3 sfe s sfe e s sfe sk s she s sfe sk sfeshe s she sk sfe e s she sk sfe ke sfesfe sk sfesieoskesteok seolkeokok
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;

(* Part 2 Calculation ; %% sk skskskskososioosmkodok o sdesesdesoskokoskokosiokostoiotodokodok deokdololololokokokoorsor ok dok

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 (pusGild
5 0d 0313 0L gl 5 polie (g3l 053 0o OT 55 & ol s s Sl g6 GLFB 15 Slas

.C_M~|eJ,.’La:)}TC))l%jléM\:‘):}ﬁjQ)MQTﬂ\AUﬁ

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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Function Block
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e
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Load square root result Load =quare result

Load measured valus

End
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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 := 8(0);
resultbuffer : ARRAY[0..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 % s sk soskskoskoshosiestosiostestoste s st e s s skttt st ok ek

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 . Trigger SOrting and Calculating 3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk skoskoskoskok
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 * ¥kt otokdokk
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

0l 0 s o e 4 Dl 03 o oty 0 ACQUIRE 53 (256wl 4 35 b

a5k Sslizeoldval | JS ldie Lnewval 5555 eyl 81 Cand ol 551 polie (gjlu o3
Syia e ySd Bl s dder e
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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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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 ;
UC "G7_STD_ 3" NETWORK 5
BE ; T3: NOP 0;// Trans5 0005
T: TAK ; A 1T 03
JL M1, = #CRIT[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 SI1; 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 ;
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T #GTT[1].TNO; BE ;
L 4
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N[C], R[C], S[C] QLMD

S1, V1, AL, R1

CALL[C] FB, FC, SFB, SFC
N,R, S QLMD
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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

L1 OFF S_ALL

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

335 S5Step 0T o,les S O Sl Sl o3V AL i3 5e ol Step

L s1 n Itepl
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aong. T =
Tl s3 3 [: Sgepr
Stepd B Jw.: :

R JL«wb.&S@&g—bIOZ )IOI @5}«)) &:M} ;)lA)lJSStepl ))MUJ{ 6"5} g_é}é dlid))

Stepl 1 55 p&uys 4 LT 51 S5 dadoe aalsl 5 Step3 s 5 Stepd (53150 s 31 40L 2 10.2

wab 555 Jw 101 alS” FIStepl 4 &30 L pl ol os Jad o Step2 od S5 52w Lo g

5 S dal g | 11, Step2



S7-Graph jau 55 g 5 4ab Y.

by S Oy giws -V
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Event Instruction Address
S1,S0,L1, L0, VI, VO, A1, R1 CS[C] C
<initial counter value>
S1,S0,L1, L0, VI, VO, A1, R1 CU[C] C
S1,S0,L1, L0, VI, VO, Al, R1 CD[C] C
S1,S0,L1, L0, VI, VO, A1, R1 CR[C] C
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A:=B
- N[C] A:=func(B)

A:=B<operator>C

S0, S1, V0, V1, L0, L1, Al, Rl

A:=B
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A:=B<operator>C
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= e Wiarcd
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amio slgdlis 5 S aslatul Sluls Slles L;\,:ﬁ:élgw)ﬁ.umdl’u&hxiujloiw Gl

Al Ol e 1) Slaalse Sl g 5 58 Uy
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[N [ B=T#5S | el ok o3l olanstl O &

&S 5L, ki (o e Integer > Gl e Coyses AL

L SIN  [ASAH ] 5 b st Ll s SO A 4 5550 Step ol o)l il

ol (6,5 LB o | 21 Step &7 Slabs sl

93 AND %b)a-\..luiﬁword J..,,-)\C dlanﬁxh

SO N | C=MWOAND | 4T ¢, Step j| »5 5 o&Kn ;5 FFFO ,luie s MWO i
Wi 64FFFO R S R ? ’

@\o“ﬁ&q‘)

aJ)jTﬁQ)erbjo.Ud ;;.Lj,dReal u’"“")‘E dlanﬁxh
[ N C [E=SINMDO) | L a5, oF 55, MDO osiom Jltie oSN il Layl % O

.)}.w

il ol 03,5 3 Jgde > uﬁguw,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 5 Jauder 53 eslizal LB sl 256 gls

Built-in Function

Comment

A :=BCD TO NUM(B)

BCD to INT or DINT (STL instructions: BTI, 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 e
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): oslawl :)}nlailj.L}Condition \{(ajbua.&"}i ol a:‘)()_,f\?ﬂ\f@'l:;:&jl{

Saaly 0T 4 by yo ol SIS 5 s (o 513 S 5550 |5 Condition iy Joads b i3 cpl 5

S s

13, 80yl j3 oslizul 3,50 5 isu P51 LSS ,3 sFBD LLAD (slgldl Law s Condition
Supervision i ¥ Transition iz )
Permanent Instruction s, .f Interlock iz~ ¥

e ETo NS SIS

2, B gl ide 53 0l FBD LLAD Olisus ¥Y STi> @

tfp Jilels (KLA 33 548 o 55 Step 0T 31 b AL Condition 436 Transition Sisu S e
.3 séuns A o Warning

Jls Step Ll 5 oud Jlb b Sy geail 3 dil OLSS Step <K 5l A 5 3 Condition 51 e
o 4 Sas Step sl poe b d Ll s ol 53 wiSC 508 omy Step 4 a5 oz
& Skip Step S 5 IS Gollae 5 5i plxi) Option> Block Setting (s 5 Gk 5l A sl
Lol Sl g ol €03 Jd oy geo 53 s 35k |l 35 508 o 53 Step Sl sz AL Jlab

el b b s Bl 5 ey Do ek ial g

Block settings E

Compile / Save } Meszages ] Process Diagnustics]
FE Parameters Interface Description
" Minirmurn " Memary minimized [az of ¥5.1]
(" Standard [+ Structure arrays
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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LEvent CJlul j5 5 3 5i.e Disturbance Error 4 s LU 515 5 oSVl Loyl 5 35 o
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Saperwvision
— v —
I0.0
| | |
I 1T
ol s sls sl (Coil) 5,5 695 1) 42 Ol se  Permanent Instruction  iw ;> Lis o
23,8 oslesl 6 R 58 lolse= sogde Jidu
E Permanent instructions hefore sequencer E
51 MO.0 ni.1
- Il { 5 — ;
fnl opl sl Gl Jaé Direct &l Insert (s g ‘Y}w FBD 3 LAD slgldl Jlasl 55 e
s 5l S e SIS L5 5500 Ol (555 e 5 3590 Cumbpn S35 pesle b (il
s 8 b5y ge Joee j3 9 Sbls s 1y 0L Ol e 3 93 Ol Drag and Drop &b Insert
Ll pds 0l View (550 JIFBD 5LAD Ozl o
3,5 o3lizul Ol 5 s |, Comparator 5OR 5 AND gl o
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>, >= sl u)&;jlé CadlS 5, S Oy (oo dmlie OV ples ! 1, Comparator

.)}«JgﬁUQde)\),<,<z,<>,::
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5,4s Comparator L g Olgw |, INT , DINT , REAL , TIME L C)s o polae tb.: .

Sl 1 anslas

opl 3,5 eslezsl Condition  _pws 55 4ol 5 (gl Ol i Transition 5 Step ol sla byl 51 o

.ﬁ;j)&@myogubb&ep.t bl S Wl eds e 5 Jgd 5 s el

o287 £ 9edo ool oo

Si.T Step 025 b ke o T Step 035 Jlab 0L Comparator, assignment
5| s Disturbance a4 b s 0 0lej 05 Step 055 Jlsd 0l IS

Si.U Supervision |, &5y 2 Comparator, assignment

Si.X Ll e s 5 Step Shleas ol |

TransiTT | G onses,sT 5 ks, e Transition Ll 5 LT eyl odias OLis contact

s AL Blocks s 53 &S5l 51 Graph asl 43 457 wSs 63lizul SFC64 5ICPU ol J 287 (ol

Io.no
|1 I
I Al !
In.1 0oz ¥ 5007.
- —

Asbots JWS ST 582 0T 31 L8 48 35800 | 2183 Sogw 03 piaslyps 338
T3
g1 Stepl
Geepl 50 TL [T
S5T#53
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s7 ) Seep? |
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ftepl 51 5 [go.o
%0 R Q0.0
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Gl Ses 6,5 5 3585 b gwme A I Step &G 0lej Do S ol rge ba gy Sl (S )
35 Sl pds 08l Supervision b <yl Jlasl b J 28 pl iy e T oSws U 350 o Sl Jguaome
¢S 51 eslizel L Supervision  Caawd s Single Step & guzs b 5590 Step odaline b 5 e aoli
10.0 g O Jlab b 36 Ve 51 13 ST sl 0387 sl 436 10 51aia L1, Step (sl 03 5 amylis
dw 4l Y s @oujfl‘;p,\.ugﬁ}‘_;,ua;@ﬁsﬁf@wu;@w,ugﬂgu;\&ep 5,8
L Step 4§v:::,:»0n line CJl= 55 5 A3l e S Supervision (gles &y gzl 3 njfj Jws 10.0
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V1 L Supervision Cf}.x,»;:’)kéqf)}bwaw Supervision slds 45 azly |y Step asl » Ol g0
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iy oS 358 g ol oY g3l (5 05 ol 5 ges | 358 b gels SFCA6 2836 L PLC St

A 3 3 se sle g ple 251 5 655 6 AU ol sl I I oS

Superwvision
I Cup {v ) |
2001.T— »=
T#105—
tepl
30 TL o
wa 0 s | HoT#ES
| , 1 CALL [5FC46 :

Ol o Step 45T sl Kby g oks als Step LS 55V S i 0 O S 53 S lailes
Olea 53 asb 4551 4 4> 55 L Supervision GEJQJ},;):S@;“\N\:JJL”)'};&4{614&5.@\
e on 355 Jlos| Acknowledge ol p3Y 508 sl . sty 1,08 U 55 Al e Ll e Step
Sl K Oy il 43 ST Acknowledge bll:;atlfdiio:,iél{afguzguwbj:)}:\ﬁ\

ol Sl ol a1y Step S ol 3l o3limal b Ol ge 50l &K Sl JUS 0T 4 fuaze <5 CPU il
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CALL FB 3,DB3 ) .. .
OFF SQ = 83) Ik 3 FB 0T ;5 48 SO L OBl « K
INIT_SQ := . ' . )
ACK_EF :=DBI1.DBX0.0 Sl f&““ » S et 9 V‘S s* w0l
S PREV = i - . L )
S_NEXT = el 0 e T FB 515 55 5 295 Asle giliee (sla el
SW_AUTO := . .

X AiL s ACK EF s sel,b ol 5l
SW_TAP := ;o ACK_ Ak ol 5SS
EENS_EDI{IAIi " J““‘d"" J)L CERS I, &’-gd_ 4 ACK_EF (54,5
2‘8§F - BV st &K b i 55150 bawg G opl S ot
§;§%S‘t 4 @S odalie @iy On Line &y 1y aaliy
S MORE := . s
S_ACTIVE:= ol (5 by Supervision (glas Co cpl 0 &S5 L
i%gfg}gN=: "’Js;‘. JL sl -14{,‘)-3' LY MU,{ E)
TAP ON =
MAN ON :=

AT dal g Sloend 5 A i3u 53 Bp S s 5 5 (S3959 sl 350 )0

S7_Graph 33FB by gyl 0-1¢

3955 S eyl 353 003514 DB Lol en 6 K3 S )3 ods wé s Graph Ly oS FB 5,
Sl s g b eyl cpl 4 pslie olassl 4 sl as wi€ oS ailes . Lgiee s OT 5 5
3 ged o3l o5 D) s 3 Lo Ol e LT

33 Sl S K3 Sl 4 ST sl 05 ikite 3513 3555 b eyl l b Loyl s a8 g 45
5315 oS by Ko 3 5m B ey 2 0k el DL VL 53 e 31 bl 5 e a3

-0 fl"‘;l 'S JL A5l S7-Graph 4l » 51 Option>Block Setting (¢ 5o ;3 FB (1, 45

Block settings

Compile / Save l Meszages ] Procesz Diaghostics ]

B Parameters |nterface Description

U Minirmum I Memary minimized [az of ¥5.1)

[+ Standard [+ Structure arays

fya 0] U Individual stuctures
5.x] v Download ta PLC



S7-Graph jau 55 g 5 4ab Y.

W o sk s 303 s Ol Gy 8 Sl st odalie 13 IS s oS iles
5l eS dibl 5 3 )1l 8 Sl s 1y SUSGL o 28 Minimum 4 8 .l Jl Standard
S e bl 5 03,8 wal 3 1, UG oy 2 User -Defined w57 4y 5 (Jy 480 Jlisl |, CPU
33 Sl 35050 pl alen 5SSl 1 das b SGle il b s o Sl eslizul 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 &S s ghae eolimul gl b 5 ol e ges 53 SUSG Bl Sl ol s
o3litl dagy D) ey bl S bl o U e 53 5 25 sy i IS clgiSSB L oy, le
G i 5 IS8 dsle @ipee o 13T 3Le S 55 85 FB il opsd s a8 ol Sl L ss 8
:ﬁu@cMmQTé‘ffé.ﬁj‘)j

Minimum DB Sequencer

FB Sequencer
BOOL = EM EMO = BOOL

BOOL — INIT_SQ

Initialize (gl p Comliy L2l 51 a5 ghailens 5,05 3405 S 555 au 5 lex sl INIT_SQ (635,35
Loy I 55 b Step 355 &K (g35,5 o2l o 2 sl Bool i 31535, oo LG Sequencer 03 S
356 (1890 CPU JIg 6l ol o aS 550 5> o CJN 3l fﬁ).a.ssji_.aﬂﬂ\.:])‘Step 4 g odd
OB100 3o (3161 ol OB L3 1, FB 4l (sl e ga b adsl Step 1 sdome 510 ol 31
2 eolgen 48 3 phn g ol pl @iSn G BT s 1S INIT_SQ el 5035 1o DB &S5 L ol o
(e 3 (83905 &) 3,0 5 e ol T Soloeds s . bles g5 ol a6 51 g ¢ g5l el

Wl o 03591 J 18
I Ol yiny Sl sl 3 3o 15T SUSG Minimum: Sl 3 805 sla (s 5 5 53505 3573 oo
Supervision (gles adlax I balast 5,8 Acknowledge Ol ACK_EF  (635,5 54 ple

.J)‘.U S0
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Standard
L eSSlegl 5 aws Lle Calibes 655 lade Ol Sl o 2w 53 3)lbkul SUSKI S opl s

I3FB Jdle ¢S 5 89 Clbetsl 5s i 9 3503 549 s st 05 S Acknowledge Ol ¢ 35 Sl
63555 35 5 sdon dlim N 457 glailen 3y dials 5 S8 Wil b (2 5 5 s (63505 ) o Mo

il oy 8 5 ma day Uil 53 U (53355 sl Ak 031 7,5 543 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 _ACTIWE |- 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_ON = 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 KA logil Ao e

S5 oo plowl &S g1
Sl (35,5 Loy 5 (> Doy g o ey dl n Al o G 1 IE el 30 (S o e
Syl ;;M Transition o) & 45 95 sius rt?u" FB ;I S_OFF 43S _ON
5 Condition sl g5 4 UK ,38 61, Cnl Slogl aed 45" Ao opl > :Inching o o
J5 een 4 il os Jlb ST push (63555 Sl p3Y L Aab oks 03,5, Transition
a5 * ;= TAP U Transition And Push 0T 4
ol Ol LESW_TAP 5 SW_MAN 3SW_AUTO (sla (635, 5 Jaw 57 (558 (sla e
SW_TOP (55,5 L 45 5,05 55m 35 5,505 Dlogil aas o S sla 4 5 (g5 45 s r:at};T.u{

) o GUis1 L8 Lh Jleb plaS” a T Push L Condition e oyl )3 3 5e Jlab
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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 « T)L;.-l S5 93550 Acknowledge odeT sl (63959 opl Ol ¢§.- L

33 8n Sy lla da

REG_EF BOOL gsjf.:a <. s Disturbance 5 la s plos 553 s 5

ACK S BOOL 633)}&‘0&;“’5\.35.‘\}}&&8_1\]0 u’.'g-}j"-‘)bQTo)Lo.::Afd‘n\bf

> 3% o Acknowledge

REG_S BOOL o Register (635,51 048 Jld Lo albS NO 53 0T o)l 5 g o o
)
S_PREV BOOE 355 oo g B d e a ool Step 1 Mg 53955 oal 045 S L

S_NEXT BOOL 39 n dny a0 4 (6l Step I S (6355 cpl 08 S L

SW_AUTO | BOOL Sl gl Al 035 Jleb

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 SNO 35 535 0T Condy Sisles (51 Step o 5lad liusi

S_ON BOOL s e 53 Step 03,5 Jb (6l

S_OFF BOOL s ey Step 05,5 Jb e sl

T PREV BOOL T NO =4, 3, k8 Transition %L sl

T NEXT BOOL T NO 5,5+ S35 s Transition s les sl

T PUSH | BOOL 350 JSS Al 0 G 51 LIS (o Dl g and s

s plal Lased ) 55 6o oo s 6355 (2l 3, Sas gy (8 Sl Ll g p e okl
MO.0 1, SW_TAP (53555 FB 055 14w o8 55 ot 41,1 0586 487 s Jle 51 (SG 55 2) o 505
a8l o L3S 5015 55 5aw LPLC @ 50,53 1y ba &S . das s MO.1 @ I, T_PUSH
do 5 Sl @3le sl 5315 5 Sl oo MO0 S5l b oS 5 S dal 5 odalis . Aules  s2ile | Graph
O 03,57 53y b o WL ESEMOT &S )50 ;3 MO0 Ol S Lty Sl &SSLe g1 (6,187

555 MO Sl Ka sksl aal g Sl Step 1,48 Condition
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MO.1 M0.0S&LM;C@&Q&MSW_TAP)SW_MAN 5SW_AUTO sla (639,54 ¥ o9 503
i S 55 el ealie 1 6K 5 i Uy T (s S 34l | g e MO2
):.>}La:bjx£W}@lﬁ:é:)))l{Qibxb@)}h}kaﬁja:;):ﬁé)lfmw;(alf

L) g 3 ges oalie 5w &, LGraph ozt 5wl 5 Olsie 1) ) e Online &l

i> MAN i> TAP <> AUTD

Transitoin > Condition 4% 65,37 » b 45 5w odalin 35 MAN e s (2238 o )

| a5 BUsIStep 1,8

Maximum
A6 ol S ol 345 T Sl s 3 3,5kl o b s (6t DU Sl ol o
sl odaT s Jgudr 55 3,03 3,1l 256y 090k

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 géo
Type r

HALT SQ | BOOL AT s o 4 g 65555 onl 08 &S L

HALT_TM | BOOL | Siep s 0lej 55 5D 5L sl Olej jr (n Sl g2rs ploS (63355 o) 05 &S

.%T@)J&:debqb

ZERO_OP | BOOL | o do iy JSGL 5D 5N Sy gims 5348 gla oy T ples 355 b S

JW‘J"J:‘JCALL BEEE ]

EN_IL BOOL 5,5 Jbs e b Jbe 1y eSY ) 015 e 83509 ool b

EN_SV BOOL

3,5 Jé L8 L Jlsé |, Supervision Ols e 63959 ol b

Maximum
ASSE ol 457 gl (53555 A Sl s 3 Maimum Sl 4 S (5 2 DUl Il ol s

ol odaT o i 53 2SBS0 5 55 Jgetam 53 50 3 Ikl 5256 s 0 0ke

Parameter ‘ID';l;t)i £ 9'6“"’
REG_EF BOOL A giens &5 s Disturbance g s Error (sLd G3909 ol Ol ¢§_ L
ACK_S BOOL Ul S NO (g5, ots Acknowledge 45 Step o led (634,5 ol O3 <SS L
555 g 03l

REG_S BOOL | L osls 2lS_NO (53, ot Register 45 Step oyled (5335 ol OLs S5 b
3y

EN_ACKREQ | BOOL 35 0 415 Acknowledge 4 5L 03,57 Jbé gl
DISP_SAKT | BOOL sd ga 03> 0Lt Jleb Step Lais
DISP_SEF .3 ghun 0313 QLS ol Disturbance L Error k-5 45 step Laas
DISP_SALL i pie 0315 0L La Step plas
SwW_Top T_PUSH U 555 03,57 » Conditon ST &lowsf 3 aiSls dlab |y wns/ Sle 551 e
| e BT I8 558 Jb

S_SELOK 5 8e 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 5 (gdn ot Jlad Transition
EN_SSKIP (335 g5 SKip Step Eom 40) S o Jlsb 1, Step 51 35
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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_ACKRECQ 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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I 55 oty ml 53 TOP audS L1y Candy opl AT o 55 cws/Olegl Sl & I 63555
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55 0dd o513 Lolamst | T_PUSH (635,54 45 S Law 5 Ol gie At Ay alo o 4y d o S5 51,058
o 5 Condition oa sl 8 TAP e (35 1 my - b K03 Step 4 Step &S5 51,58 sl
ot 4355 Any Ao o kg8 o gn Bl 53 1) S i3 ey 31 LIS 6 3L Jl T_PUSH

'\“}f ) TOP L Transition Or Push ol % J,S;

51 eslazal OGI ol Jld Option> Block Setting s 3l User Defined g}f‘«fddl,- SRR RY
o o8 53 IS pl (sl ST S 1) ol slizal b6 Il ) (s y b o registration  gws
25 UK il s Step 31 (S5 55 (6l 4sl e ot s MO.0 6K 4 |, REG_EF (g35,5 FB 05
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Debug 3 soliw! b (517 Sl o
b, 55 Debug Ol Lw g ds S5 Calibes lazalyl 5 ()8 slade L LLil 43 457 (03,050 ples
Ll Run ds j3PLC &S7 Il 55 53605 51 ey CanedlST OT 05,87 Jlad 6l s ool Cns |6 55 Graph
o) L g r._.S Jé | de doetn Jﬁ.u Lile (¢l o 2y Debug > Control Sequencer (5w | s3livsl
35 o Lpdh (a3l alip Jls 3 AL 5L Sl 0 LFB (53555 sla ol ples Ol o 2
D aes

AUTO , MAN, TAP, TOP ,5" slads CL“: S @
S5 03505 Jlsb by Jlob

Supervision sInterlock —us e

b oo ez oy (el Sl eslial Ly Sl i 2 OS5 sl

I 5 Graph g5, 13T 50 5 dss ok 0 oty ol €YU sla au 8 Sl eslizal b 1) (5,8 slada —
.4.s Online

ST S o o Y Initialize dS” Sl eslizal b1, JIg 05 S Initial Y

S &S 0 2 (VU Disable LIS jleslizal U1y g S 05,5 Jleb b -

omb 4 S 5l eslizal L. dule Ol AUTO 1y (6,08 de .S slizal oS 2l 51 Step oS5 s —F
A b e b Jlee 1 STY |l giae o 2

Jlé e b Jlas 1y OT il e Supervision Active 4 S L 4S™ ¢S Supervision sl 1, F &I -0
e

oslzl o 2ty (YL Acknowlege AUS™ 51 ol Jled Supervision MJ? AUTO s j5 &8 Jb> 55 -7
Al o B I8 5 odd w4 i a5 6K, Online o 55 457 s a5 S

dlé &7 b Step ol Step Number (g sl 5 Il Sl 5s . dons Sois Manual Sl 4 1) e -V
Step ! Online Sl 53 4S” s dal = AiS Jlaé .6 Deactivate S U 1T s ds 50 1y Sl
iS58 dal g odalin LS Active 15T 5t g3 15 6,503 ol 53 Step b 0T 51 gy 235300 Jlub 2
53 g0 Condition " 48”35 Clowty) 3 .35, Koo Jlab il A Step iz Ll e &7 135 5 4 Step
Iy plsdaStep a0l gie 2w Oy guas Laib 5 15 s Step 51,38 Gy Y G:AL»Transition 3
38 e L L Jle
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|JT Sequencer Control: FB3,D0B3

I—I——I—

Elrgitiriz

|
I
|
|
|
|
I
|
I

Jus Continue A4S 5" 5 S dal g odalie das a5 TOP - 4l s o5 S Initial 1, Jig-A
Sl sl Bt Step 31,48 545 Jlas Condition a4 b 548 esls HLes 1S -l B, 55k
Lz Continue 1JS™ 51455 S dal g5t otalice duns s TAP s 1) e 503 S Initial 1, JIs-4

Sl sl = LI Step 51,08 3 45 Jlaé Condition Lol & § 545 esls
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S7-Graph b Jlo Wiz &1,(1-1¢
&S oyl 4y (aJ.:ma.,u;\j; v._..a.,\.f)béi.;u_:)yam ab 5 S7T-Graph L a5 asl 3 L Cad opl 2

ufgﬁw‘_gl.hu,l})@d‘j@‘)Mbﬁ&jb)‘u\;bﬁm }"“"g}zﬁng‘“‘lf“l‘j

Y8 Ny 95 o 5 J 1) Sl
ST e s TS 6K i 4y (g3lse 4 Lls sy S 5l B L1 53 s tuT 3 )
AL @Sl e Sl 05 5 Gl (ST sk 5 4l 5 50 O Baels 5 O g,
S5 EasA Lls b astd LB il Start sedosjl e
s5h gl Bl s etV L A Ll Il Stop e 0351 e

Aigh S el Aol 15 93 s Emergrney el 0536 e

]

é‘jwobjdb)b}cbﬁ&i})bfg )\}subj}a.u.a;)'Start g{ftﬁulao}:wb
Sl ol 9sm Aol sl wd os Emergency A Ll b ul s 5 ASL s Al 058 Gdg,
Gl o Ol Jbm 55 5038 issls I3 A iy asly 5 odd 033 Stop S Z jshtan 5 disd
el doldl 5B g el 23Y bl 3 5l ey Emergency JUSKw 5 Lils B 15 035 gl
Wl odb atd g ) oS 4 4> ¢ LS7-Graph s 4l .::4.?
.g,.,u.u.),J:,;.wtf@u&iw\,u\das}u;yu ey Ll ST a gl e
@l ystep cpl 53 . Amus foote odd oy a5 Initial o™ Stepl « uf‘“'“ Sl gl s o

.A.S&‘f‘b;b})}d%l.&&‘)}:.ﬂéuwaL&a)v\.f&bv\.:]{%ﬁt&a)
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b o Blows 095 5 0dd 585, S Hsws LB Ll6 lnl ¢ OAd ds) 4 bg e ala 55 e
Step 3 3,15 <SS le 51 sl sl y A (5 o Step 2 53 4B O By Oloj T dumlio ¢S5 1 eslinal
LS o S L adslstep 4 A g4 by e s S 035 Set 1 e 535K

ESG S oalited b s 0l Sl R s LA Hlg izl c Odd pgals 4 by e asli 5 o
ﬂ}.njffaStep6:j;ég.gl.a_,:l)_,lz!uUﬂM6ﬁStep4):¢gGVg§5}ij;wLb
S o 8 5L adsistep 4B iy 4 by e o5 055 Reset |

.u\.l\.ai@;af)'l{steplQMUﬂJaMUZyBStep7JJJ\}Jj;Jad)ljja.\éldaé aLe s .

..\iuwsy6)|Midé6>,iy);g,@,\§¢wﬁwﬁu}jﬁuuﬁbﬁyu .
. ,» Emergency Jf(o.x.:wj;s\:.ikibm'ﬁl:j};ajajl;)\}StepZ 03 by By Jle Ol gim
ails ) 3 Stepl )5 asli 45 55k olys By Lois Emergency Ods b 1,5 A8 o fos
4 MO0.0 abdl> ke 45 oy guais by cMu,L.:G;Wt@uﬁxydsmdlc;)éiﬂ..up
ol el ot els plazt| OBL s Gl b o&a 53 FB & by o Tnitialize (5355
33 Ko MO0 (55l Jasl sk OLs b b oS by HIK 5 g Gragh asl 55 635,55
Stepl 4 8 5L L ol g 35, 5s Stepl 4 Ci8 5L o Iy O Initialize 4 oo
w‘gl’UT)‘L“J‘S‘_g‘L_}:'}"l"‘)J‘f}:jﬁ}:"Jiﬁ"(_;)‘jbﬁé‘&jwéj‘jubfwb%
S 3 55 S8 il 0T @by s5i Jhsl Ll b Step oled 53 Cens¥ J S

.Gl odd azd ¢ Permanent Instruction

@‘aMw;MW))J‘};JQ
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"emergency

_________________________________ _110

21
Mot s
_____________________ —t—
24
B |"Cor 2"
TS
e R e
Stepd. T -
TH# 3 25
[ |"Coree_E

s1
"=tart" T4
________ iy
52
3 Corre B
T2
T iy
StepzZ.T -
THES 2y 0y b ]
1|3 ‘Comme &
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S logt oy S J 587 F Jle
-C\)yu,somuﬁ,g,mbgom\fﬁ;,:M_..uw,ﬂi)ls@sé,)é,tsuéiﬂgj&_ﬁ&,
S ke ol cpl s shoe il S 51 ) ey Sles il Sl (s Sy guy oS 0k (5,18

3,8 3B ka3 ) s S S anks L

22 3L oY S (62550 53 (gm 3 shen Sl 1) Lo g Coolant s g canksd o 4wy LY

33,80 Sl g g 358 plonil (15 K (IS e Joma

Ssh oo ey oyl bw g Start WISTL sl ¥

S ghen 0305 28 4 Hlad eSO 55 ghee ClS lad Skl F

.:My))ul{a.\.igl&dtcoolantgffg)yjaéjlf&s-ww b

gy 0k adeiie S g Connd b ST 2ady 4 U AT o ol g 0 g by F

S 0 S g S 3 4l 5 Y

o p Vot g e 0 633, Sn p Vb g 508 Lo s A

- P TS| CCRUVIP Y TP SV

Sah oo 213 gwd Oy guas 9ol 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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5Qw‘cJJueb\.\QuJﬁJJQJJQw%JS‘;;U\d"éé)K&\f44.4?}3'[4‘

Element | State

Start

Clamping | On
device Off

running
Motor

stopped

up
Carriage

down

&:M-N‘eMTMW))&p‘MLJJQ‘ﬁ)Q)MGTaph beg_s‘lf‘}g‘;

T&

. | Crill ready {initial step) |

Dirill program started (start button
pressed) )

[Manitor clamping ---|Clamp work piece |

Work piece clamped with selected
pressure

---|T|.|rn on gl 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 arill |

Dirill im upper position | 000060006

Release work piecs, turn off dnll motor
~'|and cocling pump
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| Corill
TE
51 Drill_ready
“Start_but
! it i T1
Trans1
Clamp_pres L_fij Sla'lnp on ,
i S [Clamp workp”
IE_':"]. i T2 :
I I Trans2
[ﬁ.‘] hotor on
v 5 IIZf'r mot_on”
"Crill_moio "Coclant_
r_running” sel’ T3
P
Trans3

“Drill_meto "Coolant_

| r_running el
L 11 ]
T 1r T

"Cool_pump_on’
"Cool_pres
Eok’ T8
[
I T -
ans8
. 54 ] Lower_drill
u:l':la.ln'_::I [_.:-'I‘"' M [Lower_dr™
|_¢ I 1 T4
I I Trams4
= Raise _dril
“Drill_up" ! D [Rase_dil”
nil_up —= =
| | : T5 B00MS
Trans3
[_Csls? ] Term_M_pump_off
"CI_press"Drill_meot "Cool_press : :'}Cla-np .-.-:.I--::-'
_ok” o stopped _ok” "Dr mot on”
| H—| H_ | TG R ["Cocl_pump_on
CMP Trans
Term_M_pump_off T —] rans
==
T#00ME — 51

YE¥
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S7-Graph Jau 53 i ¢ 4ab,

(= Single &) 52 15T 8V a5 5 i3 Supervision Cow Step2 > pine oss Sl 5o a8 skilea
Odd gy 3l dm 4l e 000 c;.uJ,Jgﬁjfu}:w_ﬂww«f,ﬁw.;ﬁm,sﬁjg}i;xu

;;qu.aqé}:.aSupervision ‘5&,%‘.;«,.».\.»,'@5)\:@&.@_}”;

"1 press

Interlock
L — ¢ —
| Jupervision
| Crp { v} I
C_l_amp_u:nn.T— =
T# S00M5—
R o
[ 82 : Clarp_om
E Tlamp_cm : g |"Clawp workp™

Dk"

4 OBl ;3 MO0 ped 5. Sl 35 O g 0 el asli ol 55 ool (lga ;3T (o oS o lghaans

33,5 2 Stepl & 0533 Sy 53 5 0T w5 b okd 0315 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




S7-Graph jau 55 g 5 4ab \Af2

S7- Graph 33 Uas £499 (513 CPU 4 ply Jloyl ¥ Jlo
ST- 4 pamin ¢ b gn onl 4 1 o pin LT ply Jlo)l SUGH 1 oslizal 5 odas oo b Jlia nl )
550 Graph a4 by e OIS sl 53 Iy ol (Ses 5 o 55 4l 6s Loses lu )3 5 Ceai Graph
o2 Stepl > ol Step ey 51 JSKite ok 03l3 0L iy domis 3 45 shailen 413 Ko 15 Lo

Supervision lais la Step ple y3 . Col odaT 5 Jﬁ.u 3 45" Sl Jlad Interlock rA,Supervision

Syl sy
Interlock
Juperwvision
I“]3.1—| 5 |_| iV
....... pers
i R Ral i: mised )
| 51 | material ir misring )
Cmp M. 04 = : seepl W [me.1 _
5001.T| > MZ .54 [P :
1
THIE — -=------- -E _‘l

odd Jlad 5 5 pen 4 WaStep  plu jgkien gM3.3 L Step3 ;5 M3.2 L Step2 s Supervision
ol JRd M3.5 L Step5 3 ga el

Sl sl 33,8 Jlyl CPU 4 ol supervision b oSyl gl 55, on 53 487 ol ot
a3 ol 15 1y 5 ol e s 3Y

ol V“i" Jkeé |y Message L}ifu 45l Option > Block Setting (¢ 5w 1 Graph asb , 55 il =)
338 &3 CPU ply absble 3 SFCI7/SFCI8 daw g 0T ply 5Step o5las o 5 5000 Sl oolas

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




YEv S7-Graph Jau 53 i ¢ 4ab,

sy 3 FB 0T 4 81 Sy ol 53 oiKs 0,53 1) O s File>Save (50 51 eslizal b —Y
OT 4 by s DB LS 53 jsbian 5 0T 4L 1, di') :)jCJbr:;falfJSimatic Manager I Blocks
23 i &g | Attribute Cand Properties edalive s FB (g5, Conly ¢SS L5 S ol odalis

TR ‘..:A\?
Properties - Function Block [‘$_<

General - Part 1 ] General - Part 2] Call:  Abtributes l

Attribute Walue
1 _|'ﬁ?jdiag ﬂ true

-\Ju‘_}g.lu\ub(\ﬁoﬂ gvﬁkﬁo&wm&@Edlt S ﬁw_}i;amﬁﬁ.\;w—\‘
Ll ok alls 5 Sil,le Supervision 5 SSTY zul (g g 53 55 4k b

S7GRAPH Interlock Error: FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@
S7GRAPH Supervision Error FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@

o 03 25, S 0T @ b n el 5Step o)led (285 sl p 5 3ske Al gt 355 g Slile )
ke A;J.'b-\)u_?l».lfli;);,é\\)‘sjii:C)Lq.lfQTLgL@:iljlv\:ilA{Ql}::ﬂdb-
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
=& oB1 Swmbolic Mame | Display Device | MHew Device. .. |

Ii GRAPH7 _INTERLOCK_ERROR | [[ESfemma g

GRAPHT _SUPERNISIOM_FALLT

Delete |

Test | Attribtes

Far & standard message:

Line Text 1]
General message text |Error by plant 1 FB1, DB1, Si@1WWS05u@ @1 WetEST GraphFB1 @, plesse check the material

General information text
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Iy ol g3l ¢ls Extension i3 > Object Properties bl L 5 03,5 &SI ol ba Stepl (55, -F

o 5 1y ol 33 ol ST 55 5 ST 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 o 53 e 3 OK (655 03,5 &SUST L -0
E'H) V‘*‘M 55 1) ey (’35 oslizwl Options>Text Libraries > System Text Library s s 3l 9 w8 2

5303 i b ply br nen 53 Olgms .l odd W5 Graph 51 &SGle51 55k OT 55 39 50 (sls ply oS

..\; eﬁ.‘i-s
E@Edit system text libraries - [\ Message_Integration’,SIH s |EI|5|
Texts Edt View MWindow Hzlp i |5‘|£|
S| 8| || &|m(@| K|
Index Deutsch (Deutschland)
i N material is missing
2 ]2 material is too big
o 3 drill is defakt
4 |4 material is defect
5 5 material is falled down

PLC> CPU Messages ¢ 5 31On Line "l 55 e &S 33 PLC 415 ba &S ,le OBl -#
Ao domin S5 A5l |y W ghas 0,33 CPU a3 487 ,ls el b LS eslazl Simatic Manager >

iphesls il b e VT B S b KA a8 0 ey ol 5oy les alo>Sla
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555 Jb Supervision a by e M3.1 (g35,5 Col Step 1 5 sl B3 I Olsimy ST Lol 5 ol 5s

'&.’ﬁ‘}’)}’f‘l““‘:‘)zbﬁ.)(’l’tﬁ

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
S0OLrCe:; 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: PEPC

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
Source: 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 0WPL 417-4
Source: SY-Graph

ol sl 545 Acknowledge Ua;'-l.?.\:éldajéujt JKMS.I uwyﬁqb Odd o b oy 5l A

AEOT 03,8 S UL pade e MI0.2 & Sl 3 o8 55 LFB 4 by o ACK_EF (53555 L1

oS Jlb ez TMIOL by o5 8 Initial |y 5 55 MI0.0 L sy Bl sta Step 4

CALL FB 1,DBI
OFF SQ :=M10.0
INIT SQ :=M10.1
ACK EF :=M10.2
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Yo-

S7-Graph 58 O ygiwd S Y-1£

Event | Instruction | Address T
3l Ol ygiwd
N QLMN Sl &K ok 73 T sl b Step &5 Suke 5
S QLMN il o 6 55 shn G oS3 wysT 545 Jleb Step 55
R QLM,N le oo i 53 5he Jho ol S5 sl 554 Jlai Step 55
D QLMN Step 3l 755 b s 3 phen &G ok S5 )3T Step s Jlab j ay 4561
T#H<const> )
2 ghen 0
L QLMN St s 45BN 31 e g3 sdes $SG oks '3 wysT Step Od JUeb I
T#H<const>
CALL FC,FB ) e B ES gl 3 Step 0 Jled b
SFC
SFB
NC QLM,N G o 53 uysT SNzl O 0357 b i ol Jlab Step 457 ke 5
Sl
sC QLMN 55 5he S5 0 53 s T Yzl i 03,57 bt 558 Jlei Step 55
Lle o S5
RC QLMN 555k i 0dd S5 e ysT &SN 2l 0ud 03,57 b 2y 555 b Step 35
Ll @Jw
DC QLMN K SNl 0ds 03,57 5 bk eds S3 e ysTStep O Jlab I asbn
T#<const>
sk o SIEP Sz AL s o siee
LC QLMN 55t &S5 0l S5 uysT S 1l 0As 03,57 b,k Step ots Jlab 1w
T#<const>
Spie o BN Sl e
CALLC FCFB Al o BT ESM g p S sl 0o 0357 5 b2y Step ous Jleé b
SFC
SFB
Event p i Ol ygiwd
S1 N QLM,N ;,@&om;swﬁTStepq:,ul{
S1 S Q.LM,N le oo S5 g 3580 K ot S5 wy5T Step w3555 b
S1 R Q.LM,N .,\JLA;;«,&.;};}.::.A,&.;»J.Z;SJJATStepqa‘w‘,l{
S1 CALL FC,FB Al e GBI S Sl 5 Step 45555 b
SFC
SFB
S1 ON S 3 e Jladiods S5 Step (s, Step 4 35,55 L
S1 OFF S 33hen b pkods S5Step (6ol Step 43555 1
S1 OFF S ALL

g Jleb. 5 La Step plod )l Step 42555 L
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S1 NC QLM,N 5 g &S5 odd S5 s T &SN ol O 03,57 5 b 5 Step 4 55,5 b
S1 SC QLMN ESS 5 gt &G ols S5 wysT &SNzl 0dd 05,57 » b ko Step 4 55,5 L

RV
S1 RC QLMN o 555k ao odd S5 wysT oSNl 0ds en,4T bt Step 43,5 L
Al o
S1 CALLC FC,FB | o BLE1 S g3 SN | O 03,57 bt Step 4 39,55 L
St
S1 ON C S 3 g Jlad S 2ol O 0337 b s ods ST3Step (4l Step 4 35,5 L
S1 OFF C S Jbs Lo oS 2ol Odd en 5T 5 b jas eds S3Step g, Step 4 35,55 L
3 gl
S1 OFF C S_ALL Jlxé.x'aSyk\oma:,,TﬁbﬂuStep¢wLg)L?StepA{:,”L.
L shee
S0 [N QLMN s e ok 55 3T SIEp S o b
S0 S QLM,N e g0 &S 53500 S oks 3 y3TStEp Sz L
S0 R QLMN e (o i 33 ghen i ol S5 )3T StEp Sl 255 L
S0 CALL FCFB Bl o BT S T3 Step 5l s 5 b
SFC
SFB
S0 ON S 3 5hen Jlabioks S5 Step (sl Step 3l s+
S0 OFF N 3yt Jlab os S3Step s b Step Sl 255 b
Vi N QLMN 35hen 6 oks S5 v )sT Supervision glas ¢ 535 L
\2 S QLMN ile o G 5 3 5ke OS5 als '3 )T Supervision (glas- ghsL
\2 R Q,LM,N Lo o o 3 3 ptne jho ki S5 3T Supervision sl ¢ 435 L
\2 CALL FCFB el oa BT S 113 Supervision (sl ¢ 535 L
St
\2 ON S 35t Jbiodds S5 al>- o Supervision (sllas ¢ 55 L
\2 OFF N 3 ytn Jlab. 8 0d S5 Al s Supervision (sl ¢ 35 L
Vi OFF S_ALL L yie JUsb. -5 s Step ples Supervision (sl ¢ 35 L
Vi NC Q,LM,N OS5 adds S5 yaT @SNzl Odd 03,57 » b 2 Supervision (gl &2
3 ghe
Vi SC Q,LM,N OS5 adds S5 wyaT ¢Szl Odd 03,57 » b 4 Supervision gl &2
e o S 5 55k
Vi RC Q,LM,N o ok S5 uysT @SNzl 0 03,51 5 b 4 Supervision glas &2
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Yoy

Ll o e 93500

\z CALLC FC,FB St &S 155155 &SN 2l 5 03,57 b2 Supervision sl ¢ 35 L
gg Bl
\2 ON C S Jbods 73 alo e &SV 20l 0 03,37 » b 2 Supervision glas gk
o
\2 OFF C S old 573l e oS 2l 0l 03,57 b4 Supervision sles g 5L
3 yie Jlab. b
\z OFF C S_ALL Jlab e s Step plas &Y 21 0 03,571 b2 Supervision sl ¢ 55 L
o e
Y N QLM,N 3 ghen G o S5 )3T Supervision gl b
Vo S QLMN lo (o0 &S5 5358 S 0 ds S5 5T Supervision sl 65 L
Vo R QLMN Ale i 535k o ol S5 )T Supervision (glles- cf)lg
Vo CALL FC,FB 3l gr BT S 115 Supervision (sl 3 L
Sr
A ON S 3 ghuan Jladolis S°5 al> e Supervision (gls- &b
Vo OFF S 3 yhen Jlb. 1 0l S5 dl> o Supervision sl 51
Lo | N QLM.N 3 phen oS5 odd S5 s T SV ol Ll 2 p 5 e
Lo s QLMN e r S 53 S o 53 upsT SVl Ll b g By aoea s
Lo R QLMN e o o 3 330 o 0 S5 psT SNl bl 5 g iy ame 4
Lo | CALL FCFB ) o BT Sy 13 Y 2l Ll g By e 4
Srb
Lo ON S 35 dlabiodd S5 dlo o S 2l Ll 5§ 5 s 4
Lo | OFF S S P U S
Al N QLMN 3yt G 0ks S5 T ely 0s Acknowledge ams 4
Al S QLM,N Lo o &S 5 5 pie &G ok S5 ysT ply Os Acknowledge ama «
Al R Q,LM,N Bl o i 5 340 i 0dd S5 T ely 03 Acknowledge e 4
Al CALL FC,FB Bl e BT S 13 el 0 Acknowledge oo 4
Srb
Al ON S 3yt Jlbiotd S5 dl e ply 03 Acknowledge = 4
Al OFF S 3 ghnn Jlad. b ol S5 Al s ('lﬁ» O4s Acknowledge  ems 4
Al NC QLM,N 3T Sl bl 5 0ab 03,5 5 5 ply 003 Acknowledge ame «

:}ﬁ.:»d&a.u«;'é
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Al SC QLM,N 3T Y il byl 5 0ab 03,57 5 5 el 048 Acknowledge ame «
ile o S5 g 3 5ke S5 ol ST
Al RC QLM,N 3T Y il byl 5 0ab 03,5 5 5 el 048 Acknowledge ame «
Ll p 00 9350 ao0dd S
Al CALL C Eg Sl SNl bl 5 0as 03 )3T 5 ply 048 Acknowledge Lo «
SFC Bl e Gt eSS
SFB
Al ON C S oo S ol Ll b b 03,57 5 ply 045 Acknowledge ams
3 5dun Jlbods S5
Al OFF C S oo S ol Ll b b 03,57 5 ply 045 Acknowledge ams
3 3hen b, 8 0l S5
R1 N QLM,N 3 ghen S5 ol 873 ol ol Register ass 4
R1 S QLMN e o 6 53500 8 0ds S5 L yoT O Register Lams 4
R1 R QLMN le i 53 5ke pho odd S5 uysT 04 Register s 4
RI CALL gggB Al o G| S 113 0As Register ame 4
SFB
RI ON S 55t Jlabods S5 al> e OLs Register ass 4
R1 OFF S 3 sdn Jlab. 8 0l S5 al> 0 02 Register jases 4
R1 NC Q,LM,N ods S5 uysT SNl bl d Odd 03,5 p 5 OAS Register ams 4
FLNICY
R1 SC Q,LM,N ods S5 uysT SNl bl d Odd 03,5 » 5 OAs Register ams 4
Ll 0 K 53 gt
R1 RC Q,LM,N odd S5 uysT SNl byl a Odd 03,5 » 5 OAs Register ams 4
e (oo e 2 plen oo
R1 CALL C FCFB SN Sl Sl Ll s Ods o575 5 0dd Register jase 4
gig ) e Gl
R1 ON C N Jlbiodds S5 alo e oSN il bl 5 0 03,57 5 5 0As Register oms
3 gl
R1 OFF C S oS3 a0 SN gl Lol 5 b es,5T » s Os Register jams 4
3 5ien Jlab.
by 57 Ol gwd
S1 & C 3 g S ok 0305 ad gl ldie Lok S5 SIS Step 0s b Lame &
< counter

value>




S7-Graph jau 55 g 5 4ab

Yoy

S1 Cu C Ll oo Ul osles o BIT Step Os Jlxb e 4
S1 CD C Al o 2l osles oS SIS Step O4s e e 4
S1 CR C 23 phn S (65 SIS Step O Jleb s 4
S1 cscC C <initial Loks S5 518" SN sl bl 5 0dd 03,57 5 Step 0dd Jlab Lo 4
counter ) . .
value> 23 g S 0 o315 A:S)‘)‘-XAA
S1 cucC C oled & IS Y gl Lal s 0as 63,57 5 5 Step OLd Jlb amee 4,
Ll o SRlB
S1 ChbC C oled & B8 Y gl lal 8 0as 63,57 5 5 Step OLs b amee 4,
L (o0 2
S1 CRC C Saha Cow 6y S8 SNl Loyl 5 Ot e3,5T 5 5 Step OAd Jlas Lo 4
S0 & C 3 a0 0313 gl Jldie b ots S5 57 Step 0d Jlab b ames 4
< counter
value>
S0 Ccu C Ll oo Ll asles ¢ SIS Step Oi Jlnb b jdms 4
S0 CD C Wb o 2l oyled & 515 Step 0ud Jb b aoe 4
S0 CR C 23 5hen S (5 SIS Step 0 Jlb 8 omee 4
L1 & C 3 g o o 0313 adgl Sl b odd S5 SIS SV 2l Gs ol s 4
< counter
value>
L1 Cu C Ll o Sl eslad oS SIS Yzl Od o a4
L1 CD C Ll o S 0l S SIS S 2 0l oS e
L1 CR C .:M@s)ﬁgﬁf\?;ﬂlb-&dﬁju@@
L0 & C 3 phon S ok 0313 gl jlie b odks S5 51T oSN 2l ¢ 85 e 4
< counter
value>
Lo |cu C A o IR esled o SIS SNl g By e o
Lo CD c L o 2l o )les & S8 SVl gy phe 4
Lo CR ¢ Syt S 65 A SN g s hme k
Vi (& C S 0k 0305 ad gl Hldas b s S5 218" Supervision (glas g By plmes 4
< counter )
value> gt
\2 CU C Ll oo I esles & SIS Supervision (glas § 8y e 4
Vi CD C L oo 2l o)l &K IS Supervision glas ¢ 55 o
Vi CR c 23 ghuan S (65 SIS Supervision (glas- [
Vi Cs C C S35 SNl l b 04 03,57 5 Supervision glas g s o 4
< counter

value>

23 gdn S okl 0303 ad gl s Lol




A S7-Graph Jau 65 g o5 44l
L Cu C C éi;_,:;lf&\(j:;i\Ja;_\j.zo.x.:a>))Tﬁ,Supervision‘5lL;'-@§,u‘l>uq
Ll e Sl esled
V1 Cb C C éi;_,:;lf&\(j:;i\Ja;_\j.zo.x.:a>))Tﬁ,Supervision‘5lL;'-@§,u‘l>uq
Al oo 2l osled
\2 CR C C 5);K¢§Yj:;i\Ja;_\j.zo.x.:a>))Tﬁ,Supervision‘5lL;'-@§,u‘l>uq
.3 ghs S
Vo CS C S ok o3l ) e Lods S5 51 Supervision (gl @, a4
< counter .
value> P
Y CU C Ll o Sl lesles & 518" Supervision (slas Bo o
Vo CcD C Ll o 2alS ol ¢ 518 Supervision (clas Eo e s
Vo CR C s (55 SIS Supervision sllas 555 a4
Al (& C< S ok 0305 ad gl Hlas L odss S5 5lS” Supervision (glas &R
counter )
value> 23 ghun
Al CU c b o Sioljlosles oSG IS Supervision (sl ST
Al CD C Wl o Al osles 6 5 oLy 0us Acknowledge e 4
Al CR C gt Zow (65 SIS ply 043 Acknowledge e 4
Al Cs C C S5 g eSY ol bl s Ods 03,57 g ¢l 0-s Acknowledge ams «
< counter ] K ]
value> 23 ghs S 0k 0315 ad gl Hlude Lo
Al Cu C C &S BTSNzl oyl s 0 6357 1 5 ply s Acknowledge a4
b o Il
Al cb C C &S BTSNl oyl s 0db 63 5T 5 ply 05 Acknowledge a4
Al oo el osled
Al CR C C 6o A SNl bl 5 0 0351 5 5 el 045 Acknowledge ams «
23 ghn S
R1 cs C 3 a0 0313 a5l e b oks S35 0t REGISTER aoe 4
< counter
value>
R1 CU C Ll oo Ll osles ¢ 518 0s REGISTER ass 4
R1 CD C Wb o el oyl oG 518 0as REGISTER o 4
R1 CR C s Cow (55 55 04 REGISTER jaoms 4
Rl s C C <initial Lok S5 518 SN sl bl 4 0dd 03,57 » 5 0s REGISTER ims 4,
counter ) ' B
value> 23 g S 0l 0305 ad gl Hlas
R1 CU C C

ol & 58 &Szl Lol s Oud 03,57 5 0 REGISTER s 4




S7-Graph jau 55 g 5 4ab Yos
b ol

RI Chb C C oles oSG 518 SNl L8 s 0357 5 5 04 REGISTER o 4
Ll o el

RI CR C C S 6y S SN 2l oyl 5 o 63,5 5 5 08 REGISTER ooms 4
-3 e

B s O ygamd

S TL Zﬁme> ol o SIS ods abetia Ol b e StEp 0ud b s 4
T 3 s 3 s o 0kl jasedin Ola 03Il 45 Las5 Step Ous Jlab [2mes 4

S1 D <time> 5 gtn &S5 0T
St TR T Dh o s (6 B STED O Jlab (ames 4,
. - T okl aeia Oloj b el SV 2l Ol 0357 5 5 Step Ous Jleb ames 4
<time> _u;\s,)lg{

T aeia Olej o3Il 4 Lasb SSY 2l Ods 03,57 5 5 Step Oud Jlxd s 4

! e <time> 3 sten 6 OT 1 g 5 A8 0 0
S1 TR C T s o S (6 sl Y 2 OAs 035 5 5 Step O e a4
S0 TL Eﬁme> Al oo SIS as jasedis Oloj b el StEp O Jlab b dses 4
T o 3 s oo 0l e Ol oIl & LU StEp Ouls Jlab b Lames 4

80 D <time> 3 i &S5 0T
SO TR T S5d o S (5 Sl Step 0As Jlab S o 4
L1 TL Zﬁme> 81 (0 I8 o bt Dlej Lm0 S 2l Ok ol s 4
T O 3 e o ol ateta Ol 6311 4 b SV G ol e o

L1 Db <time> 5 gi &5 0T 5
L1 TR T 2 o S (55 o SV I O i e
Lo TL Zﬁme> Bl o 58S 0k atio Ol b el SSY ) g 85 oms 4
Lo ™ T OT 3l g 5 Ao o 0 it Olo 0511 &0 yosl5 S 2l 3 585 s
<time> 55 &S

LO TR T b o S (65 b SV 2l gy aoe o
Vi TL Ztime> Al a0l Jadeiie Ol ) b ass Supervision (glas- B e &
T ASs o 0dis e Olsj o3Il 4 a0 b Supervision (glas 5 e &

Vi D <time> 3 gian &S5 0T 51 s
Vi TR T 35 o T (S oyl Supervision gl Usj e &




Yov S7-Graph Jau 65 g o5 44l
T b b S ) Loyl 5 0ud 03,57 5 Supervision ls ¢ 55 jase 4
Vi TLC S .
time Al e S el et Ole
T @ b oSzl byl s 0 63,57, 5 Supervision (glas &
V1 D C . B
<time> 3 ghn G OT 1 oy 9 s o 0l aseiio Olo j o100
G o @S zl bl 5 Ous 65,57 5 5 Supervision gl g5y e
Vi TR C T
RS- pun
Vo TL Ztime> Al o )G ol et Oboj b el Supervision (glas B e 4
T 5 ASs o ol @i Ol o3Il 4 el Supervision (gl BooEm s
0 ™D . g
<time> 3580 &S5 OT 51 g
AYA() TR T 5% o S (5 yau b Supervision las> é, e &
Al TL Zt'me> 8l o S 0ks astia Oloj b ol ply O3 Acknowledge jame o
1
T LSn o ol adntia Ol o310 4 el ply 05 Acknowledge ams 4
Al TD .
<time> 3 gian &S5 0T 51 s
Al TR T Dy o S (G ol fkﬂ o4 Acknowledge a4
T U b Sl Ll 5 0 63,57 5 5 el 04 Acknowledge ams o
Al TLC . . '
time bl o IS el atedie Ol
T o b Sl Ll 5 0ud 63,57 5 5 el 0 Acknowledge ams o
Al TD C .
<time> 55t 85 0T Sl g 5 ASKn o 0k adeiin Ole o100
ol SY il bl Q'U“—‘)}Tf.}(":i O4s Acknowledge ames 4
Al TR C T A
J}&@C_«.ﬂ
RI TL T 3l o 5SS okt aeie O3 b ey 04s REGISTER ames
<time>
T O 3 e e ol e Olej o3Il 4 sl 0 REGISTER o 4
R1 TD <times _
time 3)-:'7‘&;)‘ J'[
RI TR T 335 g S S5 pos 045 REGISTER _ama 4
T Ol b yasb @Szl Lol s 0dd 03,57 5 5 Ous REGISTER jaee 4
R1 TLC . . )
time RE R (PR
T 031l @ yasb S 2l Lol i 0dd 03,57 5 5 Os REGISTER jaee 4
R1 TD C . -
<time> 3 5dun S5 0T 31 s 5 iSKn oo 0 adetio Ole
. R C T o e (5 sl SN 2l dal 5 0l 05,57 5 5 0kd REGISTER e 4

™




S PIpy (S9Pl- o3l Jab

Software Redundancy

P Jekda
dudo 1-10
SI1Pl e SS9l 48 I o o Y10
SHP PS5 (F9PN 2l Jgol Y10
o9 b & i-Vo
SIlPl e SS9 ¥1 4d peo DI 0-V0
OT 1521 9 phusw o (2wl -0
Ol § Lol piusw 30 JUail aga o0kl BB (Sby 455 Y-10
RUN oo 38 (68 3 b5 4oy b (Shy 0o i A-10
SIANPIP3 (SIP! 1 (ino s 0 53 03l gz il (S Jgho 410
(s s b b BT 1+ 10
SolPlp g Sl 45 Standby cuxog ol > 11-10
s Zg poe 4 by o (S OB 31 odlitw! 17-10

S7-300 3f oalal b (5131 5 55939 (& o0ly I Il 1¥-10



N5 S Y5

donio 110

LS 55 el (Sas (CPU s JIS1 Yae) Calies Y3 4 457 0 sle 51 s &S5 5 Shes 55 B
(e DBl 53 0 )lsen oplpls sls ol er 4 Dol IS0 Gl auge s osllel Gladely adian
o JIF A e g Jlre 65 015 e OT (g ud” Ol 8T 5 O ST g Ol s
3,8

Sl Y o e g 53 0T oale 5 J 7 o T3 (5 208 0 gl 51 (5l s 51 (5 0
oo 53 5058 o oy g s 51 oYU o (11 S SS5531 S 4 oS J S gla
4 S i g SOIB 05 p3Se S Gl TS i 53 Vsens 3 g oLl il o g 25 1P

39 0 OIS 4 Oty (s & ol s 1 st 535 (80

S 9357 85050
AT Coale &7 Col oslial LB o lauin T3 O semle 51 > (SoOftware Redundancy) sl 3! ¢ 5 a5
C)«“Qﬂ‘ﬁ}u‘f“éc*’v?bﬁwbw%J“"MJ‘JJSMOW;‘“;&MSW; 4

Pl s pl 15 sladn T Jlie Olsie 4o 5 T 5 (gl (IS 350 s 51 J ST

el OT adad ot .
Sl 5 J s .
Lﬁa);).ﬁlﬁ:dj:;f [ )

b &l yo b J 28 .

SINPI PP (S9! tawgs S5 J6 Sl
CPU>J§1~$J;6)|,~;|D;Q‘5,|J-;1¢»J\§:4 .
5CPU oT 5 b 514 oL s DP Master , 4% xe) CPU | Lo o sl s Shes 53 IS @
(L5 oo Jate o2 4PLC 131 L
autfw,};\w&_jl Olazty idw 43 &S slave Lawly &G PROFIBUS dsly 53 JsI o
(IM 153-3 o) &
45,};|We§,_);g%DPslave Ll b ¢S s b JiS ok o



i N1 g

SR e b il

Jols pal ol &5 3 b 1 48T (ST-400 &S5 5 S7-300 &S L) ST-400 L S7-300 g 55 @
LS a0l

A5k 4xils 3 2 5 DP Master g 4 Jlail buly 55 5CPU 5 b gt 8 53 @

315 35 (s (5l 4T (5 DP Master 5, b 51 Sl b s s pl 5165 8 bL5)1 0
3,8 Do

DPSIave4,}\,@%6ubl,ge\METZOOMoucjj:@bs-/@,ﬂdu.u-\, o
L gis fuaze DP Masterv:m,ﬂge‘u.

‘Dperator panel!

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

SB P 5 Sl Skl
SYLL52 s STEPT Jij3lp, o
Redundant-Backup 5,131 ¢ 5 4t 53 3 92 g0 0315 )13l 05 Sla S 51 sla oslizl @
Software



N1 g Y5y

SN p 3 (9B 35 5 3 hae ¥-10
STPLC aaliy oo 2w gy cnl 53 odas (on DL 5 (ol 531 g5 (Ko 1 (5l ooy sy 5 S
CPU s L (s3le Il 5 4ol axdl .3 giin o315 51,3 CPU 53 pa 55 ol Sl OT 431 (sl !
Gl 3 ol ol sls enls Ldls 5 4,8 )15 esbeT Sl 55 5555 CPU 5 358w | >l Lol
aalsl 1y asl (gl o 558 JSie Hlars ol CPU asilr b S o iy Aol CPUGHT, by
LOT G 5 A5k o Warm Standby (S5, 5 Oles o ol 1,8 s 4 1) T3 J 287 5 o
CPU 55 ;2 Gyyme )5 a H g m la prew 55 &) py> Ll )5 &7 ol 1 Hot Standby

A e 4l gl d s Ol jes

Master CPU Reserve CPU
j; Reads input information Reads input informaticn ;I—
* sq‘-:
| |
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 CPru
Cutputs non-duplicated and Outputs non-duplicated and
— redundant-backup cutput redundant-hackup output Lk
information information N

SB35 S9P 335 Jgo! =10
AP e
5 Bl 0dd oslizul gl (g5le osly (sl & (s 35 A 3 o3lizal 3,50 ET200M sladls @
wF Gk 3Ll s gy oS 5 OLSS SelS” 5k 4 il sl e DP Slave Lauls il
C ! (alqd‘ J:6 HWconfig «t ,; ,> Edit > Insert Redundant Copy
oo g 35 eslital bl 3 slmman (21 1 Al gt 53 51 S sy S 5 o Bn e o

.,u}..:smw)ﬂ(.»,tfué;”, don



Y5y N1 S

L5k Master Ol e 4 Ll 5 s PROFIBUS-DP i oS5 L5 o

187.5 K il ot slizul (S5s3 (5le 03l (51 457 5| DP Slave sl Lawly (55, o303 JUisil &5
Lwl12M G

NPy

2 ol s 5 on 4 OT 51 (SR Ll b 4 ol (s 4y SRS e el S e
S sl i 5l e s s Yl Sy g by a0l S i ol il 33,8 |l )55 (e
Caliies o i sl ol (6l OB ) 0l 5e 57 (pl sl 257 (58 sl e 33 Sl
(OB35 5 OB1 He) .5 gas e3lizul asli

Pl o5 SSs5l ol sl eSO FBLOL, FB103, FB104, FB105, FC100, FC101, FC102 o
Al

sTrue i, CALL_POSITION iyl Jsl jb:sss oo Slelp FB10L aaly slesl 5lanl 55 @
Lol False 5 e 55 5k

L MPISee) ST bl gle IS5, 51 (S Gk 3 sads 5 hel g 55 BLI ailiy o0
LU 3ss e oslimal 35 Ko Lol slas 8 (gl Jauly ol 5l Jls e 43 5 el (Profibus
P daw g Yo) poslie 15503 S5 Y 51 8 55 ade Ly HRD byl bas )87 ul 5o
5 o oslial 45y 55l

Pl sl DL S Gl Ll 5 s h eslizel Dbl gl FBI03 oS Sl asliy 5 ST e
3,5 dal g eslazwl R_ID > 8000 0000H L SFC66 3 SFC65

FC6 bli,l sla S 5l a3l 513 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 oBn 53 il 3 g5 eslizel SUL,I 6l FBIOS oS 5l asly o3 51 o
oy 4 b d@ G >sé ool ,l 3 Yes i, Send operating status messages yel,l Sbls
AL jasis L

Nl T gl w558 aslimal asly 6531 idw )3 Ol5 (03 1) ST sls odijled 5 b min OLoj @
3305 03lizal [EC (sla oijled 5 s i Ol

Ligh 0ol )1 3ST 655 o .\,_tfﬂ\;,pljlj-étr;,“;uw 3)30 SLaSFB 3 laSFC aan @



N5 S Y5

b las Lo (sls eyl b dipd Cod 5 sls ¢SS0 b ST o Startup &S g S 51 e
i e o plonil D i

DB_WORK_NO Working DB

DB_SEND_NO Send DB

DB_RCV_NO Receive DB

DB_A_B_NO d)}éUb'éi(J}jAWd)}ljféu:@wa:l;J:ltjg.bﬁfDB

DB B_A NO n\;)Jﬁ‘ )‘jﬁ‘ rj.; 3 BV.:.M.:M 4;‘5}3‘ & g g o3l> JJU 4 .b}sjﬁ DB

4l pl 5 558 0sls 1 3 OBB6 oo (sla pize 51 ol Sl Yo s LS Sk gr
sl 45}_}.'9‘ )‘_}.'9‘ (aj.v oslatal S0
™M s L PIQ(Process Image Output table) 5> <5 o5 5 b el il @

Sl dal 'C)"L;}J;/ésjjj dhbl}yw}:«m" sl WL si (5 FC100

dﬁfﬁf}‘aém\l{):a‘j\éQM\&TJ‘MQ\LSM)JJ))W‘MJA:&

e 4 J S 0y Olos Lo 5 Dsikoen il S S50 S g 3 533,55 plowil ys 4 8 5 O

>gh a.l}\:‘)fj\{
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
Syl 9555 L ol @t 95 2 B g0 9555 5 (ool w93 G s ObeS 53 @
S 303 55y Jlal ol RUD I s 6 s 5 5L Stop Il 43 CPU & 51 o

oﬁ#}d}‘&‘ ab o)\.zjéjé)b S d)ﬁ‘W}}A{d\ DP Slave Jles .b.-«:‘)

Pl

VJL”



Y50 N1 g

Il Sls 1 (o dlie ol 457300 0l> ol ol StOp &7 I CPU & ol
AL (Power OFf ) 5 gl CPU &S0 ol St ! 55 3 (6,8 sl (sl 0. 4K

039 B &M E-10
23 SWRLIB ol 4 6liultS” o ¢ (5130 g3 (SSs5l 31 Sty & Lgrpe (651531 5 4y i 51 g
s> JB STEP 7 L ,5 File > Open > Libraries ol 5 G b 5l & 555 s sbw STEP 7
2 5 S e 3 e3lizal (51 (T 56 53 & ABlL o SN s 0 Jols Sl ol 5y dal
Jadr 53 4T Galan ¢ s 2 53 b Sl sl .l ST-400 & by 0 s amws 95 5 S7-300

.AJ‘A&MMV.As\..vQT&}}‘&}P\W})J&\@}JoL.JJ\C}JA{C,..»‘a.LATﬁj

S7-3004 L g3 yo (S 53 dwd

A0k 4 Jlail oge blisl g6 b £ Lwd pb
CPU 5 350 30 MPI Lauly G b 5l 5 BB s s b MPI XSEND_300
CP342-5 &,la Bl FDL PROFIBUS
- AG_SEND_300
. R Industrial - -
CP345-1 |
Gt 1SO Ethernet
S7-4004 L g3 yo (S 53 dwd
s 4 Jlail ogze bliyl ge b £ wwd pb
CPU ;5592 5o MPI Ll 3 b 5 e B e b MPI XSEND_400
CP443-5 3 b jl FDL PROFIBUS
- AG_SEND_400
. . Industrial - -
CP443-1 |
Gb 150 Ethernet
CPU ;3 350 5o MPI Lauly 3 b | MPI
CP443-5 d’_)b Bl S7 PROFIBUS BSEND_400
. . Industrial
CP443-1 |
Gb Ethernet

Sl S Js gy (o0 S & K3 6K LS 5 55 b S ol o ol SO Ll ol s

;:Jf@W:ﬂwﬁb”jww)lfuil}w;ﬁf;}ﬁubuéu4:..»:



N1 g

\fdd

XSEND_400 g XSEND_300 4iwd &b gixo

Sl

355 g1l 3OBL00 55 Cogly n S !

FC 100 ‘SWR_START’

Sphen Ll b i O3 U287 o by (A b 4 oS (1 el Lo i L S

3,8 Soygo 6yl abp 6l 2l 5l dm 5 S b Sl el 5358 Sl

FB 101 ‘SWR_ZYK’

355 Gl 5 OBBE 53 Casl oo SO oyl

FC 102 ‘SWR_DIAG’

s 3 5hn G SFBL0L Lo 5 s b 5 ST (o Gty |5 o5l JUasl &S0 o)
555 8L CPU 53 a (555 ol SIS

FB 103 ‘SWR_SFCCOM’

AGSEND_400 9 AGSEND_300 4iwd O3l gioxe

Sl

e

355 Gl 3 OBL00 53 Gy oo SO !

FC 100 ‘SWR_START’

3t |l s g O3 U287 o b g (2 7 55b 0 o8 (gl ol a5 b S

3,8 Sypo wis a3l a5 BB AL SIS ol 5338 S8

FB 101 ‘SWR_ZYK’

554 g5 5 0BBB 45> Cuml oo S oyl

FC 102 ‘SWR_DIAG’

s 3 5hn G1H SFBI0L Lo g ots 2 5 ST o Gzt 1 onls JUasH eSS o)
.{,.its)\.l?)l{CPU;:fa‘s”;M\g\f

4 Gl 53 2 48 ASCo 1 31, FCB 5 FCE s b 55b 4355 4055 4 S o
s (6,8 ,LCPU 55 4 (65, L 5 Lzes NCM ST

FB 104 ‘SWR_AG_COM’

BSEND_400 diws &b gizxo

Sl

e

355 Gl 3 OBL00 53 Culy oo SO !

FC 100 ‘SWR_START’

3t |l a e O3 U287 o b g (25 7 55b 0 o8 (gl ol a5 b S

3,8 Sypo win a3l dn 5 JE AL S ol 5338 S8

FB 101 ‘SWR_ZYK’

554 g5 5 0BBB 45> Cuml oo S oyl

FC 102 *‘SWR_DIAG’

_-,L\jl;{.sj.‘:.:a@l}s\)éFBlOl.Jaw}:r:i;ﬁmﬁéjﬁ&@%\)a:l;kjujlef)\id\
.{,.its)\.l?)l{CPU;:fa‘s”;M\g\f

FB 105 ‘SWR_SFBCOM’




ol N1 g

P VNl T e gl

.3 ghea eslazal 4 g 33 W}Jﬁé)"u\}‘ oly &l
S5 4 hlad (o e ) s ool G330 1530 e 5 53 &S 5 e e 4 bg e (s

R ST ey
Outputs
Bit memory Address
Data blocks
Instance DB for the IEC counters/timers

ASn iy (LoCAl) oo gla Jsce 55 5 Dbl 4 bg e Slades s Sl

T « > 4 Internal L;l.aub&jboJ,?'-SC,.P.-AJ)J’éblj’é\rJJoLr_.:.qu‘_;Ladf))\{e\fl)DB4.~

ST e e 1 L5l 5L
3 gh 12 0B100 Lw g sl

EC 100

e OIS

338 asylie j0 il 0T & by sl il ol b K Sl eslinal pde &) 0 )3
) e 5 4 b 3 s eslial IEC ‘gba.,u)u.i‘}l.a@mobjji(l@ji;idboipcu.
P P
IEC_NO=0
IEC_LEN =0.
2 L) DB ¢ Wb 355 oo 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 Gioo 31 b gl o)le
:;g)l}uu:ﬂb)yuuﬂ):
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 wbls LS (gl oslad 653wt 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.-o DB |t1 which data to be .senF to communication DB2
- - peer is collected. Contains internal data only.
DB RCV NO IN slockos  |PB in which the QPU collects thg da_ta received DB3
- - [from communication peer, Contains internal data only.
MPI_ADR IN 'NT [MPI address of communication peer 4
LADDR IN W Logical base address of communication processor (in HWconfig). 260
VERB ID IN INT Connectl(_)n 1D Num_ber_of connec’glon for (edun(_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 | ®°%*P8 linstance 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. 1
[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 | Bk Isend DB for non-duplicated data sent from station A to B DB11
DB A B NO LEN IN woro  |[Number of data bytes used in DB_A_B_NO. Wi16#6
il 4
DB B_A NO IN Block-DB  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| WORP  IBlock return value MW2
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.

WH16#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.
DB_A_B_NO could not be generated. Cause identifiable from return value of SFC 22. Return
W#16#8005 alue stored in EXT_INFO.
DB_B_A_NO could not be generated. Cause identifiable from return value of SFC 22. Return
W#16#8006 alue stored in EXT_INFO.
W#164#8007 Illegal value for parameter I_DI?_MASTER_SYS_ID or SLAVE_NO or SLAVE_LEN or
SLAVE_DISTANCE. Specified value does not match hardware configuration.
WiH16#8008 Ilegal 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.
WH16#8009 Changeover lock for sla\_/es 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
WH#16#800B alues stored in EXT_INFO.

W#16#8003

W#16#8004

W#16#800A

W#16#800C Illegal value for parameter ADR_MODUS.

W#16#800D |lllegal value for parameter SLAVE_DISTANCE.

W#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 or o o3kl 3 g0 DLty (s & ool s 51 DM QUi (5510 ol p5hie @
2k Sl pas el lam g Bl e
Sl S s ag 5 358 o il STl g1 g s e0ls Jil Sllae Sl 3 pKa e o
g oo G B K l C p Y
Cﬂ"‘j—l-‘{ &‘9 (]
s 4 sl OT o5l 457 345 el Instance DB oS sl 335 o S5 SO ol (85

.LQL: ok d.a;;&.ﬁ DB_COM_NO j‘““‘)lf. DL FC100 6\.&#‘)[& ua_}sd'
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Parameter Decl. |Data [Description Example
Type
\Working DB; details must be identical to
DB_WORK_NO | IN [B*PBihose 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 ﬁbl&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 JAll 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

OB86_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 yalki

Error Code Explanation
IW#16#0 No error.
IW#16#80F2 Illegal 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 B 104 § FB 105

Ay e L S plejles e

4 ol o 1 3ls JUist Sllas 5 0ad Sl 3 FC 101 S baw g gdits 1 5k o @
ST g 22 Ol 1) Oty e
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3348 w5 T o)l aSKST 5 55 FCB 5FCE b 555 oslizwl FB 104 31055, 53 4l @
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Station A
{Master)

Hon-duplicated
application
Program

N1 g

Station B
(Reserve)

Hon-duplicated
DB 11 i) application

L EW 10
T DE10.DEW O

DB 10is al ¥ ogE &M
automatically am;::gait;_"altli F 'EIT

copied 1o é,g,},:-, &
Station B _— ||n Ew 30

Redundant-
backup
application
Program

DE10.DEW 0
AW 20
DE1l1.DEW 0

HEe a3

AW 40

——\_\—‘. T DB11.DEW 0
Radunhant-
backup

application

Program

Ce10.0EW 0
AW 20
CDB11.0EW 0
AW 40

HEaP

DB COM NO

wa) 358 o 3wl STEP 7 Luy 5 uil «FB 101 4 b« Instance DB ¢S, (DB x) o

(M\JM‘J Jf}aj}ﬂjb d}ﬁ‘)‘}‘fﬁ)’ ol a:Lﬂ.‘.‘w‘&L&SFB}SFC r\.ojc\fu’.bj&

slword Jols ¢S cpl ¢ DL, (’\’.’-3‘}6)‘)5‘,%)’ oslazul 3590 Jls Glaosls pogdle @

AL 8 J S 5 Cardg

& sl
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 IControl Word for Redundant Software
Backup

12 upwards Internal data Irrelevant
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315-2DP _Jube CPU 98 oy Sl JG5— ) Jte
FB 103 i amiliz 5 b YF+ (sla S Sygeo 4 FB 104 51 eslizal &y 3 Do JUis!
05 Sl A 53 W 6 Sl 355 e plondl (L VE le S L 38 eslind

3 sk Jaie 4553 5150

Yvs

[Transmission time for PROFIBUS Transmission time for Industrial [Transmission time for MPI
(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 s S oty 93 Sl oS Sl zae (b5 G Jsd 53 zode sla Ol
Sl Sas 03ls QUi ASL s 5y K5 5o NOG 53 51 i aolir 5 L3l odd fuog a4
S Ik BB e Ol Sl e

AL 210 MS OT (gl ol Ol S 1o oS 558 0 428 5 OB 5 55 aig 33l (63 5,8 asl 5 puiman

414-2DP oo CPU 93 cw OleMbo! Sl — ¥ 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

r.n4.3@dﬁﬂjb43}}.'9‘WJ‘.\:—l)}A}f‘.\:—Sﬁmld‘ﬂf}‘ﬁ}éd}k):ydbij
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 SoleMbl Ui

&L (CPU 416 ¢l Ye) 1zeS L (CPU 412 ¢l »
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ET200M s DP Slave s 55> Obo) Oow
ssb 4 ET200M Gsla DP Salve das oo 55 Oltiy gt & (ool ot 1 o &8 (oK
S7-300 sl Nigh o Jooze Olziy o DP Master 4 Aol oz DP Master | IS
AL oo Jlast glgt s 5L s 55 DP Slave cuia STlas S7-400 (gl 5 DP Slave jlg= STl
Cog iz b SBAL Pl os 8 LI s dsl ol 1 ziy s DP Slave slas asslis ol b

i (oo Jaze Sl
T sl 45 s OB L)OBL 1st/,5 4b 55 o La DP Slave Jlésl Cogm o5l 5 50 f
et eiyDP Slave A L F Jlis] Cogr oY Olej 1l Cogl oo (048 (oo 287 Sloj b @

Al [y AL F I a8 a3 03ldz] 3 30 (518 DP Slave s/t nas

&oicxo DP Master b 315-2DP  Juw CPU -V Jlw

Number of CPU 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 by Jouw b of yoid b xodzxo DP Master b S7-400 08 (s 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 JL@S!
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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Dl Golaislesls g

Olwidy a9 4 ET 200M DP Slave 9o <O 089 81 Cgz pIY Sl 50

Control Word ;5 ab 5, 56 Sy oo L Ozl A1 055 e e )

STOP &l 53 Oy o153 CPU sl 1 5 Y

CPU 4 I35l e (ol S JUES s 5 0 3lS) Jgke (6l oS 5 Y

(PAA_FIRST, PAA_LAST, SLAVE_NO, FC 100 Jls5 L L ,e sla zal,l r..la.., -f
SLAVE_LEN).

DB_WORK_NO, DB_SEND, DB_RCV, DB_A B_NO, esls <SS Cod= -0
DB_B_A_NO.

RUN = s olciy a1 CPU sls 51 5 %

STOP &l 53 Aol dsl 3 CPU sls ,1 3 -V

CPU 4 I 53l e (ki S IS s 5 0k 3l5) Jpcs (gl oS 5 —A

(PAA_FIRST, PAA_LAST, SLAVE_NO, FC 100 Jls5 L Ly ,e la zal,l r..la..; -4
SLAVE_LEN).

DB_WORK_NO, DB_SEND, DB_RCV, DB_A B_NO, esls slSS Cod= -V

DB_B_A_NO.
RUN &l 55 Lol dsl g CPU (sl 51 3 -
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OT Firmware &,/ 4 CPU v 351> cg p3Y Sl
STOP &= ;5 CPU Osls 415 -

G oS 5l e g S Jols Sledbl ST Jlasl 5 L CPU 03 87 o S0l Y
CPU (& asli 2 (sla &S 55 5 0Ly 5 ol o 53 Il
RUN &= ,5CPU Osls 51 5 ¥

S b S duxe Jlail g o 7 o
FB 55 €33 ot & 03 3,8 o Dppe (Sl a5 35l ST 55 4T alie IS oyl
Al 1 e (ol Jee sme JLail b 035 o o0 4y 457 ol Olesl iy s ol o
Disable master- ) 55" J & 15 o cpl OSGI 015 (on 5bain py dads &) Oy & (o

.(reserve change-over

CFC Obj & (gm g 4by o S (T 39

FB &S oo 5l Gl (0 FC100 &y s o 53 il ok 4z 5 CFC 05 a5 (63 )" asls s aomili
P A5 o GHFB L 5 Ch g STL O & ) aslip o o U sl (oo e 355 Sl 2
iU CFC. 0L 4 5 ok o3l 4l 3 Startup <

OT 33 45 3,13 355 ST-A00 (s (512 4505 4l <SG Blocks 4l s FC99 b 4 FC
55 S S w53 3,8 BB 5 edd e 5 4l G (S 3s Sl eslizal g Y sl

Al

GBI PP (K9P g (o i SO 30 o3lawl g cwlio B S A-10

ol sles adl s e (151 p 5 (KS5S80 sl Jsike

25 0T 015 (gr ok Sy 4 o G 4 (g 203 Sl 5 Sl i Sl 3 (31 5 5b 4 s s
35wl e

http://www.siemens.com/automation/service&support
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CPU
Description Order Number
CPU 315-2DP GES7 315-2AFXx-0AB0
6ES7 315-2AG10-0AB0
CPU 316-2DP 6ES7 316-2AGXxx-0ABO
CPU 318-2DP BES7 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 BES7 413-2XGxx-0ABO
CPU 414-1 BES7 414-1XGxx-0ABO
CPU 414-2DP BES7 414-2XGxx-0ABO
BES7 414-2XJxx-0AB0
CPU 414-3DP 6ES7 414-3XIxx-0AB0
CPU 416-1 6ES7 416-1XJIxx-0ABO
CPU 416-2DP BES7 416-2XKxx-0ABO
6ES7 416-2XLxx-0AB0
CPU 416-3DP BES7 416-3XLxx-0ABO
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 4675GJIxx-0ABO
6ES7 4675FJxx-0AB0

Communication Modules for linking the stations

Description

Order Number

Communication module CP 342-5

6ES7 342-5DA00-0XEOQ
6GK7 342-5DA02-0XEO

Communication module CP 343-1

6GK7 343-1BA00-0XEO
6GK7 343-1EX11-0XEQ

Communication module CP 443-5 Extended
(for connection to PROFIBUS network)

6EK7 443-5DXxx-0XEO

Communication module CP 443-1 ISO
(for connection to Industrial Ethernet)

6EK7 443-1BXxx-0XEO

Modules for ET 200M Distributed 1/0O Device

Description

IOrder 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




YAY N5 X590

B ot b b LISV o0
S LT 5l S 15 Bl 55 W e L b il o 513 p 5 (S (n e 6
3,5 oslizal (LUl Jsde 51 Ol5 (o8 ET 200M ods 55 slo (a5 / 63505 b )
s plnil il ot 3 8 IS 4 CPU (55, 5 CP (sla Jsuke S & b byl onl ol ol
gg_,ou»t,CPu6,)CP&,wp@w&ﬁiﬁwﬂmwo;ﬁw%w

355 s Oluziy A1 CPU (55, CP

S7-300/S7-400 it &3 b HL3 5
s 2358 (64 S 5 $7-300/s7-400 s 4 Ol 5 ol domlg 93 5 s LU, s Wb ul
e 33 D131 5 (BLi Gl S Sl o dads ) DL 15 53 JKEI ST OT ¢l
al,y p> eslamul (ol 555 o (5w o3y OB35 L OBL 5 &5 5 jlstle s | o Obsly

.:ﬁ@;%d}pupﬁ)l{

4 il 1 50B35 L OB1 (gldl ,5 FB101
CALL FB 101, DB5 RSNt b 2 shl 5

DB_WORK_NO :=DB1 Sl pimar 355 e 0313 1 3 TRUE L, CALL_POSITION el L,
CALL_POSITION =TRUE S s TR
RETURN_VAL =MW6 5,8 J3ls ek s instance DB s 0l 5 oo 1y 28" 5" s ']
EXT_INFO =MW8

BICPU L 555 oo Lo (g gm0 sl 555 55 5 " onds” Sled!

&35 sl 5 (gl >l 5l 5 4 Al Olzis et CPU Ol g2e 40 oS

A DB5.DBX 9.1 S b sl ot o A Oy >
Jc M001 WS L (5 s 4 8

Instructions for
redundant-backup
application program

Dy g dth g Caad Cpl 53 4y 8l (65 )8 asl

MO001: CALL FC 1
3sh oot g Cend ol 55 b5l asl

Instructions for
communication program

CALL FB 101, DB5

DB_WORK_NO =DBL 355 o 515513 OB35 L OBL (slgsl > FB10L
CALL POSITION ~ :=FALSE 4,18 4135 sl 5 SFALSE L1, CALL_POSITION il
RETURN_VAL =MW10 ol o pladl 4y 65530 (63,2518 486 2 131 5 47355 (on el ]

EXT_INFO =MWwW12
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Ol

Slpokd e s b Loz 5 s Sl B FCL @S 5o il (Bl sla oSO e
il Sglize Oty 5 oo e 33 3 RUID el

Ll Aaie gt b ABL 358 o Jime & glesls 4l g Al Tliads ads™ e
ooy iy bl ol Jlab (Ol b o) DLl pliS ol b s &8 48 Lo
s on il ool (e 55 lalh Bl Lo

@l 03 51 (K 4 FCL bl Il 4k ods xd 5 CFC 0L 4 (63 )8 aali p K50 53 @
& Pl Sl 3,0 @by OT iomen 558 s 4l STL L FBD « LAD
AL ol Ml et L M T b e

FC1 4ol g digod 5

! [414_14_1702385\SIMATIC A0DANCPUA14-2 DPY.__NFC1 - < DFfline:]
w Fle Edb Jreeit PLC Debug View Optore window Help mETE|

T = T ) = o A 1

Hame Type Lal
RiID DRORD
Fl
FCl : Title
|C|:nmm1t 3
Hetworl 1i: Title:
Comnsmt
A LEL .DEBX 4.3 <ocheck of FLZ_Class
JC AEH
I 21623 srsmt B_ID for PIC A
T iR_ID
J0 ESEM
ASH: 1 INR1l6ad ~rmet E_ID for FLIC B
T #R_ID
HSEH: CAIT SFH 12 . DB11d srcall BSEND with =s=lected R_ID
EEi C=HO .0
E c=H0 .1
ID C=TF1e#F2
E_IIN - =¥R_ID
LCHE =HDO 2 =
L) I L]

Prezs F1 for heln, | DFire: IE
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N1 g

50 49 B s G b B

EPLIPE g J,L;J,\@%,\.:L_)t;ﬂvﬂy&p:,u),bqwﬁﬂ,;uﬁ,’,ﬂ&T@ﬁ
€933 e 43 0Lty o 51 DLSH1 93 5 €55 531 ot ) ol s 51 DL 5

alyy 55 eslamul (ol 555 o (g5lw o3y OB35 L OBL s &5 5 Hlstle .ss L) oa Obny

.:ﬁdawdjﬁlézﬁ)g

CALL FB 101, DB5

DB_WORK_NO :=DB1 394 o Sl ,20B35 L OBl (gluwl 45 FB101
CALL_POSITION :=TRUE
RETURN_VAL :=MW6 348 o33 4l STRUE Ll CALL_POSITION sl
EXT_INFO :=MW8 " T "
2 0lg oy ST s by SleMbl s
3,5 a5, edd s instance DB
S s walpa s Teas s Db
il Olziy aieew CPU Ol sie 4 45 55 CPU b 553
U DB5.DBX 9.1 o A <
SPB M001 ST e o g8l (65 5,8 sl s (gl ol 1 sl

Instructions for
redundant-backup
application program

Dad oo g Caamd ) 53 493l (63,8 4l

M001: CALL FC 1
CALLFC2

Instructions for
communication program

3 g o A g Cend ol 5o DLl 4l

CALL FB 101, DB5

DB_WORK_NO :=DB1
CALL_POSITION :=FALSE
RETURN_VAL :=MW10

EXT_INFO =MW12

545 gno3ls 4| SFALSE Ll ,CALL_POSITION i)l

544 oo 11,5 0B35 | OBL (slgsl ;5 FB101

2l el 251 4355 (o el e 4 S 1 L

el ok (:LJ‘ 4 45)}3
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Ol
4 by BLT b & GFCL )3 ot 2 ol oty 4 by o (BLiSI gl S o
ok Sl p ok i sde b Lz 5 s o SIS SFC2 5 e 0T 0Lty dol
-.\.J-:Lv Q)u.“.n O%’y‘ -\>|) EEE] R_|D
Bl daie doly U sl 33 8 o Jime a5 gl osls a5 bl "Ciady 4wl e
ools iy bl el Jlb (Olzity b (Aol DUl pliS ol e s &8 48 Lo
-’}-‘j"@(t’.d‘;;t'é‘"\"})-’ﬁ@ﬂi)béh
@l 0b5 51 (S5 4 FCL b lnl wib s s 5 CFC 0L 4 (93,28 4l K550 55
'ML" kj“llc\.*:; °)u'l L!‘Il“\‘:i"'Jé ‘zhll
FCL/FC2 b g 31 4gos &

[ LADSSTLSFBD - [414_14_1702385SIMATIC 400[APCPU414-2 DPs_.AFC1 - < DFfline>]

m Fle Edt lneeit PLC Debug Wiew Opiors window Help —l&a] =]
Ojleglil &l | [olm] el &7 telot] =] B G olo] ] K2
Addremmwe | Ter1 o miam Torre= T n'_l_
0 0ftenp RiID DWORD
FCl : Title
|C|:n|.n=:ll: 3
Hetworl 10: Title
Comnsmt
A LEL .DEBX 4.3 <ocheck of FLZ_Class
JC AEH
I 21623 sremt B_ID for PIC A
T AR_ID
i ESEN
ASH: 1 INRl6ad ~rzet E_ID for FLC B
T iR_ID
HSEH: CAIT SFE - 12 |, DBE110 sr/call BSEND with =s=lected R_ID
EEi C=HO.0
E c=HO .1
ID C=TEIEF2
E_II' - =¥R_ID
DCHE - =HO 2 z
4 I L3

PrezsF1 lor help, | OFire It
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SIlPl ey SS9y 45 Standby Cuxog ol 11-10
i ol g (Sl e Sl e 53 1 StANADY Il 015 on 5 S8 55 iy
yl>-> (Station 2 |, Station l,_jJi.i,:Nh)Labl;;l@}ffoujfﬁ.a;@,x;),y

< . . - 1 NS - Y ES
'b‘):'fgs““\'ﬁ'c‘\‘.\) [ J;>|) u;_l.b)jodwt J.c..ﬁ J‘)‘j(statlon R)wau\:ydﬁu
Redundant-backup Section 1 Redundant-backup Section 2

Station 1 Stafion 2

= Resere Station for
Stafion 1and 2 ~

—
0%
) IJ_I 1 [ ]
MFIRROFIBUS!
Ethernet
PROFBUSDF ) T
PROFBUS-DF 1] T
PROFIBUS-DP (2) L=t
PROFIBUS-DP (2) =
Y Ny
ET 200M Distributed 10 ET 200M Distributed 10
Dewice with M 153-2 Device with M 153-2

Ol
om Ses 435 Jlail &G Station R 5 Station 1 o 45530 Jlal ¢S5 sl Lz
AL Ll 5, Station R 4 Station 2
5,|if,gvﬁ8tationR6,) Ll Lss ol I Station 2 yStation 1 gy, &5 s asb,
Y
ET200M o S Sl o /o 4 Ll Ll (Station R ) olasy dsly @

Aol azdls o zes (Station 2 5 Station 1) u>ly 95 a4 by e
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s oo g 49 g 30 S OB 31 salisus! 1710
.\i\f,muou:;;,s;\u:;f\,@,%STOPaugw@sn@ﬁw«fﬁ),ﬁge_
s ol 15 T 5 eals 513" Il sls WUS™ 55 1 s gla 2S5 1 OBl eslinal L
& 3 8, STOP Ll 4, DP slave ¢ 5 Shas 3 o o8s 4 e 457 0T (1 oomed 35
CPU ;3 0B 86  osMe Cansly (oo 5 it Lost &y pis s by o 57 515 sbs OB S5 (6,8

Dph St

Ol5en 31 Cycle time 4l GG Ozt gt 4 (bl gt 5 i (K2 41 0B 8O o
)15 35y 358 i odd s

DP salve Luls g5, « (IM 153-2 Jz) Jpute & 51 o janis o VT 1OB 82 @
3515 513 0Lty e

DP Luly o) &S ola Jade sdzme Jlail b 058 i odins 0L CJNT:OBS3 o
£yl ) g salve

355 S 53 DP slave Lwly 45 das o iy (o50n oS @by (12l slas 1 OB 8BS

Lyl ,s gles :OB87 o

6,55 Jaa U IM 153-2 &8 o Hte) il (sla Jsee 4y (o s sl OB 87 o
(55 St sl s s 51 S0 555

WL.A U’:"‘f‘} .x:.a(GAJLaJlMﬁﬁ&Ue-mCM‘_;:j)lfmbf é)ﬁ‘_gLaOB )\ ode.'.'.w‘L

HQ_LMJLGT\)L;LS‘)E)aJ;JAanLAOB d‘b)ﬁ‘J‘Jﬁ‘r‘f&TQ)-\JMJ@QL&

YAA




YA N5 X590

S7-300 3l ooliul b (51391 £y 5939 (G308l 3 Jbe 1¥-10

A s oo plouil 1 OT (sln w5 SIS 2ST1sn 93 &8 5,05 15 lagyn 5 AT 5 Sy s 33 i ¢S
Gl o 5 53 e D)3 e Oljen 40t 37 b oS it S s 53 Gols o IS T gn ol Sl plS”
S 93 ol gk o Sl s ST IS 53 Lo 5 pae D3 Ol 58 (e oed T
AP AL S IS 28T 5 ol o a1 25 OT cpl by s s T3 nl i3 o ege
355 GMELUB S A (w5
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JAS 53 CanS ST w5 U35 8 or gl il o s i35 Slgl 53 53 457 ) g 93 L5
o CMELA (s 53 BB i ol by e syl ply S ) Gl Seal 1 i
ye

B S5l 51 eSS gy amilir 5555 o0 )l S s S ler b s 55 s b,
4 G656 5 62l by Sl e ol b e Jb s 0T @ by SIS 558 JGH s
355 68,LB (e 03 Sl F (0 5 3L Kl

as oo Ol 1y J ST o s Sl e 5 SIS
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N )
(") M
Fan Fan

¢ B © © B 0O
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s 3 91 S
¢S 52 S7-300 s 53 Jols 457 das (o 0L 1) T3 o) U8 (6 (o3lgidy 131 St 5 SIS
ET 200M ,51M 153-2 DP Lauly .45L .« ET 200M DP salve Jss 55 5 315-2DP Jus CPU (sl41
LB 5 A (e 33 (pomen ool Jate B 2w CPU 4 o8 5 A (2w CPU 4 o8 |ome B3 53 L

L,1s LUl e b ol fuazs PROFIBUS 44 4, 5 CP 342°5 &S,

Station A (S7-300) Station B (S7-300)
[=1:3 CP Peripherals |ps |cPulce FPeripharals
for raffic for lighting
I I I counter | I I
PROFIBUS ET=00M

¥
F3| M O£ 0& |CE DA

LB - .

{redundant-backup link}

F |
DP Master
OFT oparatar System 1
panel (Station B)
DPF Master System 1
[Station A)
I8 S (G ;K 0928

J.:Sjl{l)AWW,u;ﬂ;u_\B,AMPJALZStep7‘1a._>u)>aj,ﬁ.¢§.l .
4S50 1 0T 5 S Sl Rack o,
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LS 1SS OT 6l ly G5 Jol e 5035 5L LB e @
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S USS 1y S ad e 95 5L 4zl ET 200mM DP salve ¢S5 51w dal s o anils o
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S 5l | PROFIBUS-DP 4 45 =
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p33 4h 4 1, 0T 5o3,8 Sl ) B (i CPU & by 50 DP Lt
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4+ NETPRD: Conhguring Hebworks - [Metwork To Project "CASIEMENSAS TEPAS PPROJASWR_28E B

%R Metwork Edil lmest PLC Yiew Oplion:  Whdow Help AL

|elg| 2o b = oL 8o e

g CPT_SAF_Belspiel | ‘
~ @
£
TP COMMECTION
s 1
PROFIE_SFDL] _COMMECTION
PROFIELS
SIMATIC 300 _STATEON_~ |51MﬁTIC A00_STATION_A
o PR o ok
5] E '@ |@
PROFIBLS _CORMECTICM_A, ] 2 4 2 4
PRCFIEUS F
PRCFIELS COMMECTICN B
PROFIELS 1
T 200
m I 153-3 |5
33
iy a0
Local ID Paitne [ Fartner Twee .ﬁ.clcuj
0007 4000 0007 A000 | SIAATIC 300 _=TATION B CHFUE1E-2 0P | FOL Connaclion -
1 *
Roady T
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93 2 Gy S wgpl asly il o Soslite w55 5 Syl anlp &K Jals JBe cpl (63,5, asl
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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
dr oS dns oo O] e 55 5 4 5 SO ) oS ST e 113 1, FC 100 S, OB 100
LUl opl 55 Sl 15 b asls 1 o lalias ax g £5,8 15 oslinal 35 g0 bLo,1 6l p ol oo oo o yoT
s Instance DB 5 DB ¢ 2o absl>, s (654,5 ,luie Jx&bo:‘;&‘.ﬁﬁ&:&rzﬂ:ﬂ)bw
AL (4 IEC (slo i Oloj/ oislad 4y b g 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 5l STRUE Usls |, CALL_POSITION el L 5545 ls5 3 OB 35 glawl ;5 L FC 101

3,8 5 eslimal 3590 Cands b J S glasls 5315 (6l il e 0l s Instance DB OT
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G953 anly sl t 5B Olndy e @ Glate CPU il 5 555 (oo Jlosi Condy DAeDL
OB 35 (slgsl 53 FC 101 Culg 53 5 358 (oo 033 413 49580 a0 25w ol 51 ey ST (0 B0 (3,00
Aas ) STRUE Jslas | CALL_POSITION sl 5o Slgtl 3

OB 86 Diagnostic Program

CALL FC 102
DB_WORK =WH16#1
0B86_EV_CLASS :=#OB86_EV_CLASS
OB86_FLT_ID :=#OB86_FLT_ID
RETURN_VAL :=MW130

T

S st ol les s e 1, Start Up 4 by e sla byl 5 03,8 Sl 3 |, FC 102 4L, OB 86
Ola iS5 s DP slave > Shee )3 ad 4 &Sl sl )b 4 Ll ot 63,5 (0 Oy g OT
355 0303 plandl DLty & (ol i 51 5 0303

by TS Sl L

%= Aef: Ditplaying 57 Reference Data - [Program 5... BEIE
i AefererceDala Edl Wiew “window Hshb e =)

2| & WlEEFE sl o el

=-0 0Bl
i -0 FCA
-0 0B35S
&[] FEI01.DES
A DES
+ 0 FCaz
¢ =0 FEI01.DBS
-0 0BsE
{0 Foz
=0 0B100
i -0 FC100
-0 oBs0
-0 oesz
-0 oBes
-0 oes?
-0 oplzz |
Piess F1 for belp. | | | 4

SOl 4ol p 4 by o Ol

SHRB rames AL o Sl e Jpeme 5 4555380 Gla i &5 500 0T g 4 L 63,0 Wby
QLA)A;.]ayjA oal> ‘J.'.J J;a.!u;'.w‘ MUJ.: M}P‘ﬁ)} Q‘)}'u’_ﬂlEC Cy ‘_;LA a-b)\.a.&jl.ac..wub)
.;;JJ:JM};O,_{QI};th)SYCJ;LSLag,u,u,LaG;M
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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-0AA0

DI32x 120V AC

6ES7 421-1EL00-0AAOQ

Distributed: Redundant dual-channel DI

D124 x24V DC

6ES7 326-1BK00-0ABO

F module in standard operating mode

DI 8 x NAMUR [EEX ib]

6ES7 326-1RF00-0ABO

F module in standard operating mode

D116 x24 V DC, Alarm

6ES7 321-7BH00-0ABO

DI16x 24V DC 6ES7 321-1BH02-0AA0
DI32x24V DC 6ES7 321-7BL00-0AA0
DI32x24V DC 6ES7 321-7BH01-0ABO
DI8x230V AC 6ES7 321-1FF01-0AAQ
DI 16 x Namur 6ES7 321-7TH00-0ABO
DI 4 x Namur 6ES7 321-7RD00-0ABO0

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 hits 6ES7 331-7NF00-0ABO

Al 4 x 15 bits 6ES7 331-7RD00-0ABO

Local: Redundant dual-channel DO

DO 32 x 24V DC/0.5A 6ES7 422-7BL00-0ABO

DO 16 x 120/ 230V AC/ 2A

6ES7 422-1FH00-0AAO

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 322-1FF01-0AAQ

DO 16x24V DC/05A

6ES7 322-8BH00-0ABO

DO 16 x 24 V / 10 nA (Ex)

6ES7 322-5SD00-0AB0

Distributed: Redundant dual-channel AO

AO 4 x 12 bits 6ES7 332-5HD01-0AB0
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 422-1FH00-0AA0 - 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 L0 L INA0OS... ... IN4007 C‘}J‘ D ol 6l s sl 545
U-r>= 200V
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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; //as this acceas the second attempt?
SPE WBGO; J/If ves, use substitute value
SET;:
F BGA; S /Do not read module A first any more
Jiin 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 sacond 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 Accumilatorl
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Y\#

Table 7-7 OB 122
8TL Explanaticn
// Dose module A cause PIF?
L OBl22 MEM RDDE; J/Logical base address affected
L WHLEHE;
== I; J/Moduls A7
SPEN MO1; //If no, continmue with HMO1
//PZF upon access to module A
SET;
= PZF BIT; //8et PEF bit
SPA COMT;
// Doas module E cause PIF?
MO1: MoP 0;
L OBl22 MEM RDDE: //Loglical base address affected
L WHLlEHc;
== 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 0O s 999 £

oslizal 5 Ll 31 sy S ol 030 4,80 5 53 oisd g g ET200M L ol yan 15 S7-400H 42
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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-

1 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
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4—Disablingtime far or
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- IC::mmuniu:;atiu:un delay I—Psw'rtching
. | I Scan cydetime extersion |—P

23 dsep b 0l Jilas cpl e aST Jlesl (635,55 (P 53,5 0boj 53 1) 51,8 LLCPU ol ke

::}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 3125 OB 40 ke 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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. 344 o < Diagnostic Buffer ;s JSal Sde 5 (Gl (55 i s S 53

Checksum sbls (&

s el 5 sl Gilbe aten 513, Sl o

Single mode & ) sz e 9 43 Defective s 4 41> S CPU
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Operation




N2 B S 9230 Yys

Al 5 STOP e 4 CPU ¢ il Jlb 2 ol YF 1 2y gl 2 S 51 RedUNDaNt gt 3 15705
,;u(\t?.;\l,&,tfgms&_c.;uwJ,»);Jstb&uw.\igt;,uwwﬁﬁaj

sl

SFC90 sy =95
Jbb L5 &8 ol otias O b YV B 5 Sl S oy g S BUSY SG sls s+ 93 SFCI0
L;U:}'.S&;wlc::ua:xeﬁ_l:{etval ST Y RGO IR T- N WG PSS I [P V-5 WO

s o 0lEi 1y 2SS ol 4 bg e Slazs|

)V&:)éHélﬁW}'}élW)éMY—\i
O o 3 H s 655 ST 2803 U H (6l s @ 1531 Sone (g )8 (5 035 4L
a3 a3 Single de 535035 2l Redundant da 511 g Jlad 51y e STl 4y OSGl
3,05 555 5 (S Cdew Sl ok Ol IS sk
o3 S S5 6,y ST crils 5 b LSl la &5 4 g5 05 5 WLl -
S e Remote /0 (¢35, 51 g5 ,l8 zils 5 L 03 S wlsl -Y
Lo, I LU 5l oslizal Y
CPU (sla eyl 5y eid —F
odd el Sl )l sla el a0
Dl Sl G LIS e 53 T o O 55550 S
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Sl IS J e REAUNAANE o 53 s Sl 3. s 0 b 131 S 0557 L1 ol pud
23S Lol T sty 55 5,00 dile dydom 1531 S Ol 57 o0

Rack « Central slg, 5 05 8 5,1y -)

DY sla DP-station & &,8" 05 S 5,y =Y

DP-Master 4.& (55, - > DP-Station o3 S 5,5 -V
.vm@‘ubl;P’)lquedundant.u):olfufw,.xﬂuiﬁﬁW;&,;&@a
) 025 03Litusl Al 53 5 0iS a3 T Lo Sl e | 6 I
e O a1y Lo 1 S 5 ST Dol StepT asl 5 Offline e s 1) G St pgd pud
ASSa5hI PLC & Js cdules
45y s OB 3 S s 5525 5l Olibsl : P pud
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ol 5 GOV S a5 4 G O e ¥
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)lfy)o CPU ‘_slﬂb)‘&ol)lg:mﬁ
ol Aen i B ST o 53 e gtelly ) (5 e H-CPU (gla i 3 i S35 55503 &7, il

D IS a5l s el amis 55 TS, L bl

General Startup Cycle/Clock Memony Retentive Memony tdemary Intermupts

Time-of-Day Interrupts Cychc [nterrupt Diagnoshics/Clock, Protection H Parameters

Pararneters for Expanded CPU Test
Teszt Cycle Time [min]: 30
Reaction to Bk Procesz-mage Output T able Comparizan TROUBLESHOOTIMG =

Update the Reserve

Cyclic Interrupt OB with Special Handling: 1]

tanitoring T g

A amimium scan cycle time extension [ms]: 2000 Calculate
M aximurn Communication Delay [mz]: 2200
fd awirnurn Disabling Time for Prority Clazses > 15 200 v |ze only
- A calculated
dipimurn 1/0 Retention Time [ms]: B0 values

55 Slgl ysa bl ol 558 Lose 6505 bl « (K5, 0D Ky w6 gle eyl e S
Sl p Al dal g oS Diagnostic L 5> WHL6#5966 4S™ L event 5 As dal o o315 PLC 4 RUN >
Als B S s Lamdg 1) bl ol L OT

el 0T 5 Jgdr 53 H-CPU i b6 (sl el ) ond

Tab Modifiable Parameter
Startup Monitoring time for signaling readiness by modules

Monitoring time for transferring parameters to modules
Scan cycle/clock memory Scan cycle monitoring time

Cycle load due to communications

Size of the process image of inputs

Size of the process image of outputs

Memory Local data (for the different priority classes)

Communication resources: maximum number of communication jobs (you are
only allowed to increase this parameter compared to its previously configured
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value.)

Time-of-day interrupts (for “Active” check box
every time-of-day
interruptevery time-of-day
interrupt OB)OB) Starting date
Time
Watchdog interrupt (for every Execution
watchdog interruptevery

“Execution” list box

watchdog interrupt OB) Phase offset
Diagnostics/clock Correction factor

Security Protection level and password
Fault-tolerant parameters Test scan cycle time

maximum scan-cycle time extension

Maximum communication delay

Maximum retention time for priority classes > 15

minimum 1/O retention time

W ph azils Ll O 5 sleedd 58T e 53 Slme s el ok Gl BB Oleb S e S L

Slbmo S ol i 0gu
tJyl pud
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AT s > Single Mode

Standby-CPU 41 I golyly 08 5 3410 ipguw pud

358 5505 WL SVLaiTy sl s ¢ 358 5515 31 Cdew Lot Sl 51y N

Stand by-CPU (0 & y9) i sle> pd
Update s Linkup e -zald8 w &ty 31 s CPU 1. =S o by |, Standby-CPU L1l p 5 Lo 5

355 o StOp L3 Master 5 uS” o 55 4 ¢ 5 5 Master Ol six

(0b STOP 457) O CPU U8 & 9 i pAd
Standby < g2 CPU (! 5 LT .+ 55 Redundant &l (s CPU e 5> Warm Restart 51
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3 505 o3Lizul FLASH &, 8" 5IRAM (sl 4 Sa ¢ 3,87 o 50
H-CPU dladl> ! 391 69
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..ufgu:.;o”,.,lwdél;-
sl 5 BIOCKS 4 53 (55 sl y SSUS L Ol oo 1y L S (g 5L 55 50 bl 31 jon 5 o 1 S
2,5 edalin 5 S Al Object properties

Properties - Block Folder DFffline

General Blocks l Ehecksums] Address prioity: ]

Memony

Size in load memary: BO0E  bytes

Size in work, memaory: Code 3844 bytes
Data 170 butes
Total 4014 hytes

Sloslizal 1y 5285 SLedbl 0155 o0 S (g0 SRSy (51 bl o s S o oSl ekl ol

) S 05 S sdaline View>Details (s g

Object narme | Sprnbal... | Create... | Type | Size in the work memarny |

@ Systemdaten SDB

LB LA Organiza.. 110

L3 FEN Int_Fu.. LaAD Function ... 900

L3 FCE1 Fired ... 5TL Function 4

L3 FCRZ LT_BT  &CL Function 2354

LF FC102 FRead.. 5STL Function 406

i DB Inzt_DO... DB Drata Block 106

iF DE10 DB Data Block G4

MA AT It Function . WAT | Variable .. -
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AL (o
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Combination Slot 1 Slot 2

1 2 Mbytes _

2 4 Mbytes -

3 4 Mbytes 2 Mbytes
4 4 Mbytes 4 Mbytes

i Dl (s SESD L (Sl 5 S0 ks 40 L G gls S8 00ls )l 3 dBge p3 1 T
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H S piwaw 30 MTBF A-11
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Jooxe (S s b H ol duwy Lo

S Lol b g ods 48 8 55 53V b bl Olging ST-ALT e &S5 sty Sy 5 S )

Ll el el QT LY

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
Jor12*

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
2 x fiber-optic cables 85
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=3 = = pun |
7] o 7] o
o [&] o [&]
o o
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ET 200M ET 200M
= [Ty = [ _Teq
g ¥ 2 (N
= |= =
| = 53 | = 5|3
Single—channel switch 11O MTEF factor
2w » fiber-optic cables 70
L |
| |
< | T < | T
[=] [=]
2|3 2|3
5 il 5 =+
=t = = o
w o w o
o [&] o [}
[ l
[ Sed | f ey
2|3 |3
z|z 3|3
Active
backplane bus
I
B b
N E Ll ]
ol Te I sl ]
== |a|7
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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 communicafion 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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Operator Stations (03)

PC PC PC
Central engineering system (ES)
=l

[ = Standard Ethemet
I Industrial Ethemet or PROFIBUS
| |

FTFSys]  ls74oon | |stFHsys  |s7-400 standard

o 1l

=

Standard SMs Standard SMs

ET 200M
ET 200M ET 200M
Standard SMs
Boiler prot.
Emerg. stop
ET 2005

Burner,
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Ciperator Station

{=systern visualization)

[ ]

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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S7-400F programmable Single-channel, one-

LG sided ET 200M
Distributad /0 device
OLM/OBT ] l""ll

AN

Fiber-glass cable
Fail-safe signal medules

Pl 25 Ul ol ot i (R Gl
tMLPLC & e
e (UR2-H) <,
o (PS40710A) 4 s
e CPU417-4H
D Jals Jib Bus glyls ET 200M (s & @
o (PS3075A) % s
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by sl e
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o (22mm) 6,5 b Sadly b

HS P r._.léxji)' )90 45 opl WDIP Switch
e OLM 12M Termination ON CH1
o S1=1,S2=0 (1.5 Mbps)
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 50s +5ms

>50s 100 s + 10 ms
>n*50s (n+1)*50 s + (n+1)*5 ms

s aisy sl 5l A6 Sl st sl omen sy dals olie ol )'\J;Jsél} los 4l

W23 8 i 51y leyss

)ﬁﬁ)“&&bb’
ML’]' ‘_QJ‘J?JL’ Lsle )Wﬁ&‘_gl.h g_s“"j:"":jb" b S7-400F/FHMQ‘):‘5A))*DJAJJ‘ aJLa.'.'.w‘b
F asb s sl 5,503 55 525 CPU (sl 558 505 &5 1 osMe s s ol 53 038 Cladlons CPU (53,

M’ddw‘))}*pf)ﬁéd.‘w.&“ﬁ)dﬁd"C“"“JL,‘A)}‘(F)}*FIA)(’L“’)

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  [[] Downloading of the whole [l Compilation of changes to the F
program from CFC or SIMATIC program
Manager [ Switching safety mode on and off
) Downloading of F program [l 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
) 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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s ©
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F-run-time gr% Safety Program
~
F-run-time group
F driver
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- 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
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0OB100

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

1
N
>
2
192}
m

SET_COUNT =0, to generate pos. edge in OB 1.
FALSE SET_COMP_A =0, to generate pos. edge in OB 1.

[ L | O I 11

<
~ N
B
o

Scan BR bit (= ENO at SFB 29) to enable SFB 29 in OB 1
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OB1
Network 1
A M24.0 IfM24.0=1,ie EN=1atSFB 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: =M26.0
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 Q 124.0 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 L2
lights up Lo lights up
Digital output 124.0 L
' 00
| | -
B Time

Motor is switched off

oS b 355 dor g5 3 shea o313 00 Glie B S awlie gl s YO Jluie A S anslie (ol anlie

03 p3lae pll 5 Cad OBL )5 0,l s jewesi 4 09 OBL00 ;5 SFB29 (gla (39,9 4 Bsb slie
DB (pen L 1) (5506 55 OBL O g 5 i yie 0,53 DBB3 ¢S s 3 25k I 513 o &a OBL00

g Ll wtws B 5SOBL js §8 slie L I

AT 03 sl Cardg w55 Q1241 I Y g odkd Sy 5wl 556 slg3 505 ol

OB 100

Network 1

L#0
MD 0
L#250
MD 4
L#50
MD 8

4 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

If M 26.2=1,i.e. EN = 1 at SFB 29, then SFB is executed;
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INB m01 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =MDO Assignment of input parameters

PRES_COMP_A: =MD4
PRES_COMP_B: =MD 38

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

Lsi JwB A S

OB1
Network 1
A M 26.3 If M 26.3 =1, SFB is executed,;
JNB mo01 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: =MD 18
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: |

Jole o }aul.wdbew;d|>).wo.$))|j9subh‘5}1443‘.3@Q.\..w)u;.:uwl.u.lalﬂ&|ua>um

yd o ST oLy 4t 0 Olej b eyl OBAO asli s 55 .S o |2l 1, 0T 4l 5 5 035 1o |, OB4O

sl 0da] day 4o 55 STL MUﬁ)ﬂjp));W&}&

Actual value of counter
Comparison
value G
COMP_B

Time

Process interrupt \
I'—'—‘E o I’_"'—"E o Time

Digital output 1241 : ! ' '
i -
_ — Time

Slide actuated Slide actuated
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031y (B 5 auslie &) awlio (sl Hldie Ol g 6 Llitie 5 adsl Hltie Olgte 40 ldie byl 5 . Cons T

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 inMD 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: =MD8
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 B3 aslie b Yyl o 555 a5 ol p3Y 035 IS &7 pilie Ss gy 053le OBL 5o
Y A5 5 Ml J =S 61 OBL 3 555 (651 oy OBA0 Lo 5 oS TO Lol Comd g3l Wil 55 K
55 4Bl o, 51Q124.1 b g Ml 13 8 (o 4B D gm A il el By .33 Ks ealinal

ol il Y B 5 s Jleb LDl s I8 sl 48T (gl i 0 sk
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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:

m01: A

AN
R
A
R

AN

FR

Motor for conveyor 2 is switched on

1124.2
M 26.2 IfM26.2=1,ie EN=1atSFB 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)

S glilen 3 pin 03] o Jolo s Lo 5 (55131 S 4By g5 o8 3 S el (SO OBAO

MUJJJD%J;Jw.a\#}!yl{b@J}L&&)‘J}.ﬁ45&;'.“’-):‘)‘}‘w&uﬂ‘)bjbw}a‘ﬁ%b

OB 40
Network 1

AN

L
SV

23 ghun (56l v.lu 456 0 0L L Extended Pulse &) 52y TO ,oss OB40

TO

S5T#5S
TO

Starttimer TO for5s



Sl s g (S 5 03131 (81 SFB30 b of ot CPUBL2 IFM 8 9557 1 ¢ 4ol g9
oslizal Light Barrier ¢S5 51 S (5,8 o510 (sl . d5 o oo ol B oty by 55 50 55 5L
w5038 5 Cul Oylite Sl (ghyls 5 A5 e CBLE Lol o 45 (gl amis I OT 5 &S 255 e
¢SS 5111246 Lszj)j4{)){})}.@,«..AS@:)};J{:)\J)I}WJQJWJ:ﬁéjjjjw
bbb Ji Cad (gl o gDl ol O lite VulST amios gla Flygw . ol fuaze CPUB12 IFM
ﬁugmopﬁ&“ps;m@6,\MmA@\)uu&%\uucﬁw\ﬁlﬁoTﬂsﬁw
ymin bl IS sl 65 L (ls IS5 s e S 4k Ll 03 S sl

ntegrated inputs/outputs

Light barrier ﬁ : : :
B
oy

Light source

£ W B el E AN e L R

[T R Ny e

2
o

)_LMH:R NYRRRERRY

b

Equmhlhﬂﬂ'ﬂ

I [ CE T ]

Slce m S (ol e Sl 58 BB IPM iS5 53 553 V0AY AP o Jlo i Sl 55 SilE e e
960rpM 3l s v ST 5 gy ol Jore Q1240 s 5 4 &S 55 05 Y iy VL 1080 rpm
338 555,Q1241 oy 5w e K5y 555 ¥ LT 5 ol

GBI S gla a3l 55 L sl 0ld s 5 Ay s 53 (S 2S5 ol ¢l SFB3O ASS6 s Sles
P2 i 4S) DBB2 L ol jan 1) SFB30 o 3 4sl 55 o 03,8 sl 10 1y (15 5 45503 Ole
(o Mo OBL 50B100 5 (sl i Ji6 HWeONFiG (sla el )3 b oo 53 5 e



oS gl s f.y

Speed in rpm
h

1080 -

Digital output 124.0

Ti'r_ne
Red lamp

Digital output 124 1 lights up

\‘—'v—'j Time

Yellow lamp lights up

O 5 g P S il (5 g Sl S5 Al o s G aslie sl a8 5 4S5 48 ke

S b e 3w 5 gt illae 1) i o) 50 1PM (slgme o Il ol 5 5 ) 51 el LS

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

5 abn Gl S 358 LA MHZ &) pa ol p5Y SFB30 s eslisul sl ol S5
G5 LS 3 358 oo 0talin OBLO0 5 45 ) shailen . Ll ok 03,57 dws Solmis ;5 OB100 5 OB1

Al oy 8 oslizal OBL ;5 SFB30 (635,55 O sims Lo ke ol 5 ol 0,503 dlibl> (gla it J1s 53
OT sl (635,35 4 1, 72000 564000 in bl 5 YU polie 505 Ido 1, SFB30 2856 OBL00 s
23UTOBL 31l (s 1y Loyl J3 BR Sy (g b osDhes sl o RESEE 1) 1a (53555 plo 5 oo



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:

[o.o I L L L VO T |

<
oD
B
[N

mo1l: 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

V?:ﬁ < "y )}b\.o.h Set_L_Limit E) Set_U_Limit s (635,93 0BL ;s

s ook a3y MDB g5y s 5 eilS 3 lie .is 8 Jlab os 0315 OB100 )3 T juslie 57 ol

QM‘GM@)MDIZJ}}wwrpm wiawg&ﬂ)l&uﬁo ):u,,p}4000jv__%?£b

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,ie 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 1f 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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3mm / 25 pulse = 0.12 mm
Ay S e Increment kol -Saw! 1y ol b &K Jslae 57 G b lie

D3 e Loy 53 4l ol 5h ) Lo dla Tdone ol e5Y Positioning Sl s 55 Jia ol 5
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34 dalgs 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

doles b ol o bl ol L disl ()8 eiile Slles (gl abo aw 53 Sl (:)'Y O e Jle sl o

Wl ok 03,57 5 Jsud s LT Increment

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: A00  Increments
[= Deceleration Dizgtance up to Standstil]

0P P e ooled pl &S AEL . DB59 L;,;{..__E;‘_;?Iasw)&{SFBSQ la.a‘fuh(;.w‘rjyn\fDB
l:J_:Jg‘;)LfO:.ﬁ»LAMM}wJ})MM)’lQ}\x;&».ml{@ﬁﬁ&ﬁdbfja@lw
33 0Bl 4l , b ol oa DB O{‘.))deﬁﬂ}b‘ OT 5 asb 5 47 okl axbes , DB60 L;ﬁ:df)&g

Wl 0daT dy Siloein

SFE 39
— =n ENO |— DEE0.DBX 15.7
0— DEST_VAL ACTUAL_FOS |— DBE0.DED 10
4187 — REF_VAL POS_READY [— 1
0— SWITCH_OFF_DIFF  peF waLD |— O
[— BREAK FOS_VALID — O

01— POS_MODEZ
1— POS_MODET
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_MODE?2 :=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:

A10.0
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




£eq

T DB60.DBW

mb5: 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
Al10.1
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
32.2

34

34

20

(SQK’JK ‘slb 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 14.4 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_VAL FOS_READY [— 1
0 — SWITCH_OFF_DIFF REF waLD — O
0 BREAK POS WVALID — O
10,0 — POS_MODEZ
0.1 — POS_MODEA
T | REF_EMABLE
0 — POS_STRT
0 —7 SET_POS
DB10
Address Name Type \SI;?leng 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.DBWS
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
Al10.1
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
m1: NOP 0
A10.7
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

Plcked 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 down 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 —| Lowsar gripper, put down finlshad plece I

12 —-I Ralsa gripper I
’— Gripperup
3
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ol & Jolgd b

wdb s s5ee s 8L gl y54e 590 F J:w):}g?‘JJAJA.J;»J@u.JL;YbH )}:Ja);ﬁ}i}l

g ol 25MM slre 53 551 95 8 G358 oo loul>= 100 MM 6 5141
25 mm / 2500 pulse = 0.01 mm

el 0.01 MM Sl Jalas 55,1 L a0 o

Wl oaT 5 gt 55 LT Ll Jslas L Jb 68 F fol g Comdgo 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  cotid (S yiol 5l
s o b 5 dgder Gille e eyl )

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

Creepl/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

el 35 oy ges OT udly slae 457 sl 50 MM Jslee Changeover alols o5 ol (5 5 Jle ol o

50 mm / 0.01 mm = 5000 pulses

Switch-Off Difference

0 slua b S 55 gm s ) sTarget RaNge Caai (gslus b 855 15T jlide Il .

Azl b Las &S >~ Absoulute Incremental e ;s HLSG 1,6, Y

S oslizal SWitch Off alols o sias 15T 5 S (6,8 031 Aaite a5 1) Osliy) abois alols ¥

sl oz 4 5 b5 5> b e alols pl el ys

DBSL:\NFBS&;}LOB]. J).Cﬁd‘ &))&J %j}‘ﬂbﬁ.&j.}d{‘j& (.;‘j’ OBlOO Mbjdl.".n u.:‘)b

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 0 Ol 5521 3DB6 L ol ,on SFBA4 2S5 FB3 )5 5 ol 03 Ieo
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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

(SJK’JK ‘slb 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
//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.




Yy

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 0
T  #StepNr;
JU sEnd;
A #SYNC; //If axis is synchronized ...
JC next; /.. then next step
JU sEnd; //.. otherwise Stop

I

sl:

s2:

s3:

SET ;//STEP1
S #A_Posl; I/ -> approach POS.1 FEED CONVEYOR
A #Posl _RCD;//Ifin POS.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
#TimeStart1;

T 11;// After gripper is raised ..
next; //.. then next step

sEnd; // .. otherwise wait

s>

I

s4:

s5:

%2}

6:

SET ;//ISTEP 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 ;/ISTEP5

#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

5>

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; // -> Approach POS.3 TESTING STATION
R #TimeStart2;
A #Pos3_RCD; // When in POS.3 ..
JC next; /.. 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

s>

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
/IPrerequisites: 1. The axis must be configured
I 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

A #S_DIR_PF; /JOGGING FORWARD AT RAPID SPEED

JCN tipd;//
1

#MODE_IN; //Operating mode: Jogging

#DIR_P; // Run Start, positive direction

#Speed_FAST;

#SPEED; //Rapid speed

Arwn-AdAr

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
IIPrerequisite: 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.
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

HAro-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—4r-

sma2: A #S_POS3; // APPROACH POSITION 3A (ABSOLUTE)
AN #S_AUTO; /I
O #A_Pos3;
JCN sma3;
L 5




fyo

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

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;

CALLSFB 44 ,DB 6(
LADDR = W#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

(SJK’JK ‘slb 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 #Pos4d_RCD;
END_FUNCTION_BLOCK

fys

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

(SJK’JK ‘slb 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

1

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 O
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

£y

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=72-1
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
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100 mm / 10,000 Pulse = 0.01mm
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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

Hweonfig <lowtasd
Wl 5 Jgder G 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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Switchover difference + = 6000 pulses
Switchover difference - = 6000 pulses
Switch-off difference + = 250 pulses
Switch-off difference - = 250 pulses
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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
X XXX XXX 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 U ol yor FBL 2856 OBl 3.l 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

(SQK’JK ‘slb 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 ; /IControl 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



fro

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;

XXX

//Sequential control
L  #StepNr;
JL  se;
JU  s0; //Step O
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 s11; //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; Il -> Approach Magazine x
R #TimeStart;
A #PosSx_RCD; // When in magazine position ..
JC next; /l.. then next step
JU sEnd; // .. otherwise wait

s6: SET ;//STEP6
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; Il -> Approach Magazine x

R #TimeStart;

A #PosSx_RCD; // When in magazine position

JC next; /.. then next step

JU sEnd; // .. otherwise wait

s8: SET ;//ISTEP8
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

/Ispecific 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
I 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

Iy
#MODE_IN; //Operating mode: Jogging
#DIR_M; // Run Start, negative direction
#SPEED; //Rapid speed

wnwwn-H

tip2: A #S_DIR_PS; //JOGGING UP SLOW
JCN tip3; //
Lo

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
" approach must be carried out before, or a reference point
/Imust be set.
" 3. Auto mode "Fill / empty magazine" is disabled.
A #S_PosS_P; IMAGAZINE COMPARTMENT +1
A H#SYNC; /]~~~
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; //MAGAZINE 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
" 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

wonAdr4dr

smal: A #S_PosS1; //APPROACH MAGAZINE COMPARTMENT 1

A #Hand; //

JCN sma2;

L 5

T #MODE_IN; //Operating mode: Absolute incremental approach

L #PosS1; // Positions value magazine 1

T #TARGET,; //Target/distance

S #START,; // Start

S #SPEED,; //Rapid speed
/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; //IAPPROACH 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 = W#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

»wo>r>

#S_PosS1;
#Hand;
#PosS1_RCD; // in magazine 1 position

©“ >

#A_PosSx;
#PosSx_RCD; // in magazine x position

23S

rpos: AN #POS_RCD; // Reset Position memory bit
R  #PosCon_RCD;
R #PosS1_RCD;
R  #PosSx_RCD;

END_FUNCTION_BLOCK

(SJK’JK ‘slb 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#1640;
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

//Application 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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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
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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

(SQK’JK ‘slb 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;



‘salef ‘S‘A “Byf

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.

1

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 : S5TIME := 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

AC

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 0;
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 = W#16#300,
CHANNEL =1,
SW_GATE =L 0.0,
CTRL_DO =L 0.1,
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
1
1
1
NOP 0;
A #JOB_DONE,; //job counter 2 is done
R #JOB_REQ;
END_FUNCTION_BLOCK

(SJK’JK ‘slb 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 := WH1640;
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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value
Lower limit 200/? 1/min - 570 1/min/ 60 9.5 Hz x 8 (pulses/rev) = 76 Hz
=570 1/min =95Hz Lower limit (in mHz): 76000mHz
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HWeconfig Olowkd
Db o plal 5 st Gb Sl o)
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

4l g
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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 := L#0;
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;

sl 0t Ol g1 2 DB26 L of o SFB48 u...i.»le 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 1D
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 %
N
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

/1You 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 M001;
= #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 ;/l... Compare

)

A( ;// Low limit < Upper limit ???

L #UFLW_VAL,; /factual low limit ...

L #OFLW_LOAD; //... With transferred upper limit
<D ;/I... Compare

)
AN #JOB_REQ;
= #START_JOB1; // transfer low limit

A( ;/IChange of upper limit???

L #OFLW_VAL; //actual upper limit ...

L #OFLW_LOAD; //... With transferred upper limit
<>D ;/l... Compare

)

A( ; /I Upper limit > Low limit ???

L #OFLW_VAL; //actual upper limit ...

L #UFLW_LOAD; // ... With transferred low limit
>D /... Compare

)

AN #JOB_REQ;

AN #START_JOBL,;

= #START_JOB2; //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#0;
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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

fo5

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.
CALLSFB 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 g

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 := WH16#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

[Ithe/
[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

*I ’
T #OUTP_VAL,; //Heating power in per mil

NETWORK

TITLE =load period



fo4

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 0.0,
OUTP_VAL :=#OUTP_VAL,
JOB_REQ =L 03,
JOB_ID = WH16#1,
JOB_VAL :=#PERIOD,
STS_DO :=#STS_DO);

NOP 0;
END_FUNCTION_BLOCK

(SQK’JK ‘slb 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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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 1st 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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Generate source my_STL_Source

Path: =tl_source_test\SIMATIC 30001 MCPU 315-2 DP...
Blocks Mot Selected: Blocks Selected:
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FCAO0 =
it
FC140
FC150 All
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DB10
OB35
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Addresses
[ Include reference blocks [ Absolute
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G5a b 5l LADISTLIFBD wby s STL Source 058 hlelS b Luls ol 55 A
Gl S Tadoes Olge oty YL Toolbar s Llels 0T Luy L File>Compile
3305 bl 1, STL
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Gsa b1y Jol Simatic Manager s ol o3 sl ot eslizal g Sl s 5l S1:Y 58

V“S s, Source 4% 5, 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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