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The called function block saves its data in the instance data
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2
2
E
2
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E
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active — Sk | |
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rode_active =03 _ . 0— E
g
N_TRIG 3
#Sensor_end_ ==1 ]
of_conveyor — ciic Q—
#Memory_edge_
detection
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w Block title: Motor control in automatic mode

w Conveyor motor in automatic mode:
The bit Memory_automatic_start_stop is set with the input Start, but onlyif the reset conditions
are not fufilled.
The bit Memory_automatic_start_stop is reset with the input Stop or if the safety shutoffis
activated or ifthe automatic mode is not activated ( manual mode).
If Mernory_automatic_start_stop is set, the enable conditions are granted and
Memory_conveyor_start_stop is set the output Conveyor_motor_automatic_mode is activated.
For reasons of energy efficiency the conveyor motor should enly run ifa partis present.
Therefore Memory_conveyoer_start_stop is set ifthere is a part detected in front of Sensor_slide
and reset with a negative edge at Sensor_end_of_conveyor or if the safety shutoffis activated
or ifthe automatic mode is not activated (manual mode).

As the Sensor_end_of_conveyor couldn’t be assembled directly at the end of the conveyor we need
an additional time wuntil we can stop the motor.

For that purpose we use an extended pulse timer in between the Sensor_end_of_conveyor

and the negative edge detection.

M Overrun time end of conveyor pulse 2 seconds

Comm et
Camment

- GFEE D ANA - MELIIER, WENFTUEH. £ > WHiES - Eia T aERIRE
TP Rk R AR 1 GRILGRER, SEbRiE + 755D .

(> 184 o Fipdasd - Efee » ®TP)

Options
FAF T B EOEDB Gl R s 8T B EY [— S
MOTOR_AUTO | Favorites
Name Data type Default value Retain Accessiblef.. Visiblein .. Setpoint C..
Wl ~ oo - = = 4 - =
2 la@@ =  Automatic_mode_sct.| Bool monet_. [=] || || AL
3 = Start Bool Hen-retain | | Pu... =| 171
4 4d= Stop Bool Mon-retain E E Pu..
5 @» Enable_OK . Bool NurHEla!n 0 0 Al leasic e e
6 @n safety_shutoff active  Bool Hon-retain [l [l Sa.
7 4= sensor_slide Bool Mon-retain =] =] Se.. Nar’:e Bescri=aill]
8 |d@mw= Sensor_end_of conve... Bool se Mon-retain E E Se.. = G.EnEr.al . =
E‘z‘ » [5i] Bit logic operations
<] I TI. = | ~ [@] Timer operations
& s 4 -l o e v SES
4 TON Gener_.
¥ Block title: Motor control in automatic mode E 4 TOF Gener... L
» Conveyor meterin automatic mode:.. 4 TOMR Time ...
= L Starp..
- Network 1: Overrun time end of conveyor pulse 2 seconds o] p——
Comment —TOF]- Starto..
—[TONR]- Time ...
I R}~ Resett...
L —IPT- Loadt...
» [ Legacy -
AZIR, ATREAI SR B B . © Siemens AG 2017, LREHTA KA 14

SCE_ZH_032-300 IEC-Timers and Counters_S7-1500_R1703.docx



SCE YI%%} | & (TIA Portal) 3t 032-300, A4 2017/05 | F#4k ), DF FA

— SEPLTFI SR A ThAETE B T A AR . AT R QIR RO SR B, fE AT A R SO
BRI T MIEIREETT > 2 LB Han 4 2 5B, JfHE S>HERd. (- 25

—iiii 5 1EC T & — #i7E )

Call options X
Multiple instance
' Name in the interface [EC_Timer_overrun] E
_DB The called function block saves its data in the instance data
_Single block of the calling function block and notin its own instance
instance data block. This allows you to concentrate the instance data in
a single block and to get by with fewer instance data blocks in
your program.
o
Multi
instance MORE .
fonOm| | Cancel |

— ik, EROUHIEDY TP RN SN — &I A SR A AR B 45

..32-300_IEC_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » MOTOR_AUTO [FB1] - 2H X

P Conveyor motor in autematic mode:..

Comment

#IEC_Timer_
overrun

™
Time

¥ 23 Network 1: Overrun time end of conveyor pulse 2 seconds

W FE h EREDB: @ER CGEABD & T H =

MOTOR_AUTO
Mame Data type Default value Retain Acces... Visibl. Setpo.. Comment

4 = <Add news

5 |4 v Static

6 |4q1= Memaory automatic_s... Bool e Non-retain E B D Memory used for starti stop autom...

7 4anw Memaory_conveyor_st... | Bool Non-retain E B D Memory used for starti stop of con...| =

B @@= Memory_edge_detect... Bool false Non-retain E B D Memory used for edge detection

9 <40 = v |[EC_Timer_overrun IEC_TIMER Mon-retain E B

ola = ST Time T#0ms Non-retain

Mla = PT Time T#0ms Non-retain

2@ = ET Time T#Oms Non-retain

13 |40 L RU Bool false Non-retain

14 < = 1N Bool false Non-retain
[<] [ ]

e
& ==1 4 = = H-]
~ Block title: Motor control in automatic mode E

#a: N ELOIRGEF — TN T)FEL M) FEL FE A (s
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i Fs g EAEOE Q=0 ©aA8 s & B 2

MOTOR_AUTO
Name Data type  Default.. Retain | Acces.. Visibl.. Setpo.. Comment

1 <@ ~ Input -~

2 qe Automatic_mode_active Bool false Non-r... D [:I Automatic mode activated

3 e Start Bool false MNon-r_.. Cl [:l Pushbutton autornatic start =

4 @ Stop Bool false Non-r... [v) [v) Pushbutton autornatic stop

5 41w Enable_OK Bool false Non-r... O M All enable conditions OK

6 <= Safety_shutoff_active Bool Non-_. D [:I safety shutoff active e.g. emergency ...

7 e Sensor_slide Bool Non-r_. E @ Sensor part at slide

8 @nw Sensor_end_of conveyor Bool NL EI v [v) Sensor partat end of conveyor

S <4 b Output

10 <@ P InQut

11 4@ ~ Static
[<] i B

i W

& ==l 4 —ol = -]

¥ Block title: Motor control in automatic mode E
» Conveyor maotor in automatic mode:...

e e Network 1: Overrun time end of conveyor pulse 2 seconds

#IEC_Timer_
overrun

— EZHCPT R AR R FFEER E] Y 2 £ (— 2s)

R T 1 R T B |

w Block title: Motor control in automatic mode

} Conveyor motor in automatic mode:...

w7 Q Network 1: Overrun time end of conveyor pulse 2 seconds

Comment

#IEC_Timer_
overrun

™
Time

#Sensor_end_
of_conveyor e |y ET

E B -
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- 2s WIsRNES B3 GE T IEC T Sy adig s, JHE A HEErT#H2s" Bor.

& »=1 {7 A = = =]

w Block title: Motor control in autematic mode

» Conveyor motor in automatic modez..

b Network 1: Owverrun time end of conveyor pulse 2 seconds

Corm -
Lomment

ZIEC_Timer_
overrun
L
Time
#5ensor_end_
Df_l:ﬂl‘w!ynr— IN ET
T# 25 FT Q—

- DTE, WEMNEREL S IEC TH 28" Fokd B i “Q H Z M 2% 2 1 EIE“N_TRIG” 1% A i
“CLK” Lo Hil, 5 st DL BE AL S5 N (1) di N AR B i 028 e R v A% IR 48 7, B W 5
IEC THI 28" ki () )5 W15 5 (s i 452 1k

(= W% 2 >¥JE IEC THI 8 — Q — #fnds iy R A& 1A%

032-300_IEC_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] * Program blocks » MOTOR_AUTO [FB1]

2 gt i =T = i W
kﬁkﬁ—’_’g!}REEEEei%}i«5cuﬁadcﬂ%5|5\%!5|o“u?gig =
MOTOR_AUTO
Name Data type |Default... Retsin | Acces.. Visibl.  Setpo.. |Comment
4 4@ v static E
5 @@= Memory automatic_sta... Bool Non-r... =] =] []  Memoryused for start! stop automatic mode
6 €= Memory_conveyor_start... Bool Non-r... =] =] [J  Memoryused for start stop of conveyor in aut...
7 @n= Memory_edge_detection Bool = Non-r... [+ [+ [[] Memoryused for edge detection
8 <@ = v IEC_Timer_overrun IEC_TIMER Non-r.. [ =]
9 @ = sT Time TEOms  Nonf.
wla = PT Hon-...
1Mla = ET Hon-...
12 a0 L] RU Mon-r_.
3@ = N Men-...
4@ = Q N [~
15 @ ~ Temp E
L
& ==1 {2 4 -0 -]
A
p—; P S
#5t0p — sutomatic_
#Safety_shutoff_ start_stop
BCtive — SR
#AUtomatic_ FSW@M—5 &
mode_active —0 3: — Q—
M_TRIG
==1
— CLK 1
3, Q
#Memory_edge_
detection
#Memory_ #Conveyor_
conveyor_start_ motor_
#Safety_shutoff_ stop automatic_
BCHVE m— SR mode
#Automatic_ #sensor_slide — g #Enable_OK — -
mode_active =0 & _ " Q— | L
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MOTOR_AUTO
Name Data type Defsult .. Retain  Acces.. Visibl. Setpo.. Comment
1 @ ~ Input [~
2 . Automatic_mode_active  Bool Non-r._. =] 0 Automatic mode activated M
3 |- start Bool Non-r... =] a Pushbutton automatic start
4 @@= Stop Bool Non-r... [+ =) Pushbutton automatic stop
5 4= Enable_OK Bool Non-r... (] O All enable conditions OK
6 <@m= Safety shutoff_active Bool Non-r... =] (] Safety shutoff active e.g. emergency stop o... A
7 |a. sensor_slide Bool Non-r... =] =] Sensor partatslide 7
8 @@= Sensor_end_of conveyor |Bool Non-r... g B Sensor partat end of conveyor
9 |41 ¥ Output
10 | = Conveyor_motor_auto... | Bool Non-r... B B Control of the conveyor motor in automati...
11 41 » InOut
12 4 v Sstatic B
153 4g = Memory_automatic_sta_ | Bool Non-r._. [+ =] [[] memoryused for starti stop automatic mode
14 |1 = Memory_conveyor_start... Bool Non-r... =] =] ]  Memoryused for stard stop of conveyorin ...
15 4 = Memory_edge_detection |Bool Non-r... [+ =) [[] memoryused for edge detection
16 4@ = ¥ IEC_Timer_overrun IEC_TIMER Nonr.. [ =]
i7la = sT Time Non-r...
18 |2 L FT Tirmne Non-r...
9@ = ET Time Non-...
20 |43 L RU Bool MNon-r_
21 < = IN Bool Non-r...
20 |q = Q Bool n [+]
23 4@ ~ Temp E
#IEC_Timer_ —
overrun
P
Time
#Sensor_end_
of_conveyor— |y ET
T#25 — PT Q—
¥  Network 2: Memoryautomatic_start_stop and control of the conveyer moter in automatic mode
amment
— #Memory_ g
#5t0p — automatic_ 3
#5afety_shutoff_ ster_stop
active — SR
#Automatic_ #Starte—g &
mode_active =0 35 R1 Q—
N_TRIG
#IEC_Timer_ »=1
QVEruUN.Q — ¢k Q—
#Memory_edge_
detection
#Memaory_ #Conveyor_
conveyor_start_ motor_
#Safery_shutoff_ stop automatic_
active — SR mode
#Automatic_ #Sensor_slide =g #Enable_OK — =
mode_active —g 3¢ R1 Q * — |
-
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— AT TSR EFLFF [OB1].

'S

Siemens - D:\Automation\032-300_IEC_Zeite

Project Edit View Insert Online Options

Ui (Y H saveproject § X 3= = X 9

Project tree o 4
Devices

5 O © EE;
Name

¥ | ] 032-300_IEC_Zeiten_Zaehler
ﬁ Add new device
gy Devices & networks
~ ([ CPU1516F [CPU 1516F-3 PN/DP]
HY Device configuration
Q| Online & diagnostics

[

[

v g Program blocks
B Add new block

& ain [0B1]

4 MOTOR_AUTO [FB1]
§ MOTOR_AUTO_DB1 [DB1]

— AL ERF OBl 1 SonjE T ohaeb B3l [FBLMY =AWk g3 4L DB 1
Higk, RN M ARAN TP B 23 01BN RS . i > T B A—8AThaE

et AT B S . i, KR B OV AR E S AL DB 1. (o> 2)

032-300_IEC_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » Main [OB1]

W =2 B EE:@Q*H*E’@N%@%? g | T B

]

-
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ot A me o ]

Block title: “Main Frogram Sweep (Cycle)®

Update inconsistent block calls

¥ £.4 Network 1: Control conveyor motor forwards in automatic mode

"MOTOR_AUTO,
DE1"
UFB1

"MOTOR_AUTO"

I — e

W01

“0" —
W05

SB1" —E
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W0.2  Automatic_
"-50" — mode_active
°%40.3
TE1T —start
W0 .4
"52" =0 St0p
Enable_OK
WO.0  safety_
"-A1" =0 shutoff_active
Conveyor_

‘.o ; motor_
B4" = sensor_slide sutomatic_  %Q0.0

W13 sensor_end_ mode — *-Q1"
"B7" — of_conveyor ENO —

TRE BT A BUR -

LL

B]
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7.4 BREBRFIFHE

> A ey ol Seveproject e gk apbibe, T g R

=

B R R T 2 s, (o bl Seveproject , gy

T4 Siemens - D:\Automation\032-300_IEC_Zeiten_Zaehler\032-300_IEC_Zeiten_Zaehler

Project Edit View Insert Online Options Tools Wndow Help

3 (B saveproject S M g (5 X )& (3 ) m 5 R & Goonline ¥ Go offline n"n? 1. I

Project tree o 4

Devices
GO

Totally Integrated Automation
i’ PORTAL

Cornpile

il 8 a:H Cnea8 s T H o

Mame
~ [ ] 032-300_IEC_Zeiten_Zaehler [~]
K ~dd new device M
iy Devices & netwarks
= [[Jj CPUT516F [CPU 1516F-3 PN/DP]
IIY Device configuration =
M Online & diagnostics
[ Program blocks
ﬁf\dd new block
2 Main [0B1]

suoppnaysu

a ==1 {BF A -ol

« Block title: “Main Frogram Sweep (Cycle)”

B

|

Comment

Network 1: Control conveyor motor forwards in automatic mode

Comment

L]

%DB1
*MOTOR_AUTO_

2 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DE1 [DE1] ]

[ Technology objects

External source files

':g PLC tags

Cﬂ PLC data types

[z Watch and force tables

m Online backups

v v T vwwow

=
g5 Traces

_'“'i Program info

-

[} Device proxy data
A PLCalarms
=] Textlists

DB1"
¥FB1
"MOTOR_AUTO™
E—
W02 Automatic_
"-50" = mode_active
& W03
Wo 1 "51" —ctart
kot — 0.4
%0.5 52" =0 5top
BT —r Enable_OK
W00 safety

-

@ Local modules v <"

.-;1.100% . ~ | emhdmnm

snselwn”

sanelqr] & ”

¥ | Details view

|§. Properties

4 Portal view

—  BEJE SR E B g 1 X I B B e e R

||"_i.'.lnfo y“ﬂ Diagnostics

3 Properties ?i, Info y| A Diagnostics

| General ij| Cross-references || Compile | Syntax |

g H Q Show all messages '~

Compiling completed (errors: 0; wamings: 0}

1 | Path Description Goto |? Errors Warnings | Time
& ~ cruisier A 0 0 6:47-14 AM
(] ~ Program blocks A 0 0 6:47-14 AM
0 MOTOR_AUTO (FB1) Block was successfully compiled. P 6:47:14 AM
0 Main (OB1) Block was successfully compiled. P 6:47:14 AM
o Compiling ¢ d (errors: 0; ings: 0) 6:47:14 AM
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7.5 MBREF

— RN R, BRI SR B QI MR Y LA E (LR BT TR

Project Edit View Insert Online Options Tools Window Help .
" Totally Integrated Automation
G ChH sweproerr @ N 22 2 X s oo 5B E R coonine F cootiine | o B ¥ ) 1) PORTAL

Project tree o 4 Download to device
Devices

suopannsuj

OO : § Dt d|T 1o § 7 =
s
Name
~ | ] 032-300_IEC_Zeiten_Zaehler o] = ! R B
B Add new device ~  Network 1: Control conveyor motor forwsrds in automatic mode o
@
,,,,,,,,,,,,,,,,,, Comment
~ ([ CPUTS16F [CPU 1516F-3 PN/DP] | 5
JIY Device configuration ES
4/ Online & diagnostics “DB1 =
~ [ Program blocks = ’“OTSB"?f-“mf
¥ Add new block — =
4 Main [0B1] MOTOR_AUTO" @
£ MOTOR_AUTO [FB1] = =
@ WOTOR AUTO_DB1 [DB1] = =
[ ; W02 Automatic, ==
» [ Technology objects =
s oyeny = 50" — mode_active L
» i} External source files =
= & Wo 3 =
» [ PLCtags g 3
51" —start )
» [ig PLC data types z
Watch and force whles f“so;,‘_“
gt
» [ Online backups =L (]
b [Z Traces Enable_OK
=
WO safery
“-A1" =0 shutoff active
» [, Device proxy data . Conveysr
4 FLCalarms ;;ﬁ i i motor_
84" — sensor_slide
) Textlists & automatic_  %00.0
= w3 s | mode — Q1
» [ Local modules 13 sensor_end_
87" — of_conveyor ENO —

» [g§ Common data

Documentation settings -~ 100% -

» | Details view |Q.Properties ||‘_il|nfo 2] % Diagnostics |
4 Portal view =3 Overview | main
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7.6 WML

S WICUNER IR, REAITIF R, B, WO

]
-

RS, LB

oo
=

(= EFF [OB1] - |

-2 H X

..12-300_IEC_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » Main [OB1]

kﬁkfg‘:?kEEEQtﬂigtﬁ‘aQﬂ?'E‘E &7 18 =

Moanitoring anfoff

L L & A I L O |

I>]

¥ Block title: *Main Program Sweep (Cycle)”

Comment

. Control conveyor motor forwards in automatic mode

Comment

%81
*MOTOR_AUTO_
DB1”
%FB1
"MOTOR_AUTO"
—EN
0.2 Automatic_
*-50" — mode_active
& o 3
%0.1 51T —stan
R — 0.4
w05 52" =0 stop
81" —ak ———————————Enable_0OK
WO safery
“-A1" =0 shutoff_active
Conveyor_
.o mator_

“-B4" — Sensor_slide automatic_ %00
mode —*-Q1"

W13 Sensor_end_
“-B7" — of conveyor ENO —

I

—2H X

_.i2-300_IEC_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » Main [OB1]

B @T 12 Q[T M =

WS E i =EA@(E)8 32

& »=1 4 - = ]

%DB1
*MOTOR_ALTO_
De1”
TFET
"MOTOR_AUTO"
we—{EN ||
TRUE
402 |automatic_
50" —{made_active
= FALSE
FALSE ?03.
w1 1" ==lstart
o FALSE
FALSE :Ho?
0.5 52" -stap |
bl Enable_OK
TRUE
W00 |safety_
“-A1" —ef shutoff_active
FALSE
fe Conveyor
-B4" ==|Sensor_slide rn|
FALSE automatic_| %Qo.0
1.3 |sensor_end_ mode - *-Q1*
*-B7" ==|of_conveyor enof— ]
[l

Favs UL IS 155 LU R BE a5 5 Ko T 7 L1915 5K &L TRUE (&) 2 FALSE (&
P &
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FTIEFMMD

...2-300_IEC_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » Main [OB1] -2 X

At T - | - :
il E S EA SR8 Q@ el a D H
Blo terface
& w==1 “E‘ 4 =0 = =]
%DB1 had
*MOTOR_AUTO_
DE1*
Modify »
o —EN Open
Open and monitor |
TRUE
a2 e Define tag... Ctrl+Shift+
*-50" — mode Rename tag... Ctrl+Shift+T
Rewire tag... Crrl+Shift+F
- FALSE g
FALSE W0 3 M cut Crrl+x
%01 ST ==istart| 55| copy Crl+C
Kot - FALSE [ Faste Crrl+v
FALSE o4 % Delete Del
%05 52" =9IStop |
BT -l Enabl GOt ' 3
Cross-reference information  Shift+F11
TRUE ;
Show overlapping accesses
W00 |safer
“-AT" —Gchu Change instance...
Update block call
FALSE
W10 (&% Insert network Cul+R
B4 ——isensc Insert STL network
FALSE Insert empty box Shift+F5
W13  |sensd ¥ Insertinput and output Crrl+Shift+3
P =
[of_col Properties Alt+Enter ol

..c_Zeiten_Zaehler » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » MOTOR_AUTO [FB1] - EX

s b EAEO8:G:EHE Ccaad % & B =

Call path: Main [OB1]
a =1 {7 A4 - = -]

* Block title: Motor control in automatic mode [~
» Conveyor motor in automatic mode:...
*  Network 1: Overrun time end of conveyor pulse 2 seconds
Comment
=
T#15_36MS
FIEC_Timer_
overrun
TRUE
#Sensor_end_
of_conveyor
T#2s Q

B A IR G5 ¢, (HRIFE G, i TRUE (E) 2 FALSE () 21t
PRI RE E A
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[3 New.. sr T MNE R & coonline 4F Gooffine o MM MM x4 [1] PORTAL
7% open... crko -
Migrate project...
Close Crrlew Options 5]
s B =3 o ou o — o i v s
a8 s o @ | S B P aad =& TH = = g
Saveas... CurlsShiftes - &
~ | Favorites 5
Delete project... CrlE  — =
Archive. iy R ERELIE I O a [ 4 H
Ref ol —]
~ Block title: “Main Program Sweep (Cycle)® ~| _ 3 —
T Card Reader/USE memory » Comment = B )
T Mernory card file » E
Upgrade ~  Network 1: Control conveyor motor forwards in automatic mode 2
. =l
& Print... Cul+P L comment
& Frint preview.. 1 =
| Basic instructions =
DrlAutomatio._\032-300_IEC_Zeiten_Zaehler . "fd)“j — =
D:SPElAuS..1032_300_IEC_Timers_Counters MOTOR_ALTO_ — =
DB1 » [ ] General @
D:lAutomationl..\032_200_FB-Frogramming
A %FB1 =| » i Bit logic operations -
DiAutomationl..\032_100_FCProgramming TS R = | = 0|
DAutomationlSKG_Bregal11SKG_Bregall — = D “'"E’”P?’“‘“"_“ E
DilAutomationlProjekt1IProjektt ey Y[ :Counteroperations | e
W02 Automatic » [X] comparatoroperati.| |2
Exit *.50° — mode_active » [£] Msth functions 2
» [ Watch and force tables w03 PR v operations
e . .
» L&} Online backups w01 51" —stan » B Conversion operati._.
5 - -
» [Z Traces KO — 0.4 » K Program control op....
& | RaEm e 0.5 52" =08 S10p » [ Wiord logic operati...
e
» [if: Device proxydata "1 —f Enable_DK | » & shiftand rotate
PLC al
? alarms WO Safery £ .
S Teat lists *-A1" —0 shutof_active | Extended instructions
» [ Local modules wio Conveyor_ ==
» [§f commen data *4®  emmms oidm motor_ v echnology
» (5] Documentation settings “ » | Communicatiol
> | Details view @ Properties 5 | Optional packages

4 Portal view £2 Ovenview | = main
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