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Following 1s the Counter logic, step by step explained with significance of each

counter input.

A) How to Insert Counter, explained in point 1,2.
1) How to drag counter in program?

First open Simatic Manager software as shown below diag#1

Daig#l

"] SIMATIC Manager - [S7_Prol (Component view) - DAS7_Test\S7 Proj\57_Prol]
5P File Edit Inset PLC View Options Window Help

D@ |8F sbn @oku>EE 6w S| RaE 250 ¢

&P 57_Prol Object name | Sypmbalic name | Created in language | Size in the work me... | Type | Wersion Heads | Name (Header] | Unlinked | futhor [ Me
E-EE SIMATIC 200(1) &) System data - -~ SDE

[ BPU 32 o 081 Main Lo 102 Organization Block 01

B §7 Pragram o 0B32 CYC_INT2 5TL 38 OiganizalionBlock 0.1

g S";“C’::S o} 0B35 CYE_INTS sTL 33 Organization Block 0.1

o 0BS4 CPU Fault 5TL 3 OiganizationBlock 0.1

o} 0BE5 DB Mot Loaded Faul 5TL 3 OiganizationBlock 0.1

o} 0BSE Loss of Fiack Faul 5TL 3 OiganizationBlock 0.1

o 0BE7 Communication Fault 5TL 3 OiganizationBlock 0.1

o OE100 COMPLETE RESTART 5TL 3 OiganizationBlock 0.1

o OE101 Fiestarl 5TL 220 OiganizationBlock 0.1

o OE102 Cold Restart 5TL 3 OiganizationBlock 0.1

o 0B121 Frogramming Evror 5TL 3 OiganizationBlock 0.1

o OE122 Module Access Enar 5TL 3 OiganizationBlock 0.1

o FE104 AI_FE LD 226 Function Elock i8]

o FE201 Alam_FB LD 118 Function Elock i8]

oFC0 FC_Main LD 72 Funclion i8]

oL Totalisers LoD 1814 Function 01

f-1rcz 5 @ LAD rclion [

Then double click on FC2 (Function Block) and then following file appears shown in diag#2

i File Edit Insert PLC Debug View Options Window Help

D s W &t Elo o thada|[o|2sar [ 1< DR EEEHFM O L 1 | n?
== =

[Contents Of: 'Environment)\Interface"

E-43 Interface [Hame
B New network o I = [
[=-{51] Bit logic -0k ouT = ooT
{&1 Comparator g gﬁg‘ﬂ g g;gu-r
{25 Converter = mii—— =g
=-{24] Counter TURE

DB call

(&1 Jumps

[=-{z1] Integer function

{z#] Floating-point fct.

Move

{38 Program control

Shift/Rotate

Status bits

Timers

[F-{E3 Word logic B Network 1 : Title:

8 FB blocks

EH FC blocks

E-{EH SFE blocks |

@R SFC blocks |
Jill Multiple instances

=74 Libraries B Network 2 : Title:

E Network 3 : Title:

E Network 4 : Title:

More... See http://bin95.com/Siemens-Training/siemens-plc-
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then double click on the line of network1 as shown below

After this goto left side of FC2 where it shows various features or instruction folder such as Bit
Logic, Comparator etc. Exactly click on folder counter and it will show number of counter types
as shown below and then double click on S_CU (UP Counter), this counter will appear with 77?7
over it, on network land similarly for S_CD (Down Counter) and S_CUD (UP Down Counter)
as shown in network 1,2 & 3 each in below diag#3.

Daig#3

[i&% LAD/STL/FED - [FC2 -- "S7_Counter” -- S7_Prol%SIMATIC 200(1)\CPU 212\..\FC2]

i3 File Edit Insert PLC Debug WView Options Window Help

Dol & % R[> o [Chdnl[o| % 1< OB 28R+ O R L 2|8
=] x|

FCZ2 : Title:

£ B Mew network
{30 Bit logic

"EI Cemparator B Network 1 - UP Counter
-85 Converter

Z-{#3] Counter

[ Comment -

az?
5 CuU
co ko]
s ov -
—{ev cv_Bco |-
@D DB call B
-] Jumps
@1-{zz] Integer function
@-(zF] Floating-point fct. B Wetwork 2 : Down Counter
Bz Move
[&-{3# Program control EEES
G- Shift/Rotate ; 5 CD )
B Status bits
ml- (@] Timers - = I
&2 Word logic
-/ FB blocks PV CV_BCD
E-£H FC blocks -
G-£H SFB blocks
m-{EH SFC blocks
----- Al Multiple instances = M: UD-Down Counter
- Libraries

222

§_CUD
B o

--—CD R e

..—s cv BCD|-...

More... See http://bin95.com/Siemens-Training/siemens-plc-
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2) How to assign number to Counters?

Then click on ???type C1 for up counter (S_CU), C2 for down counter (S_CD) and C3 for up
down counter (S_CUD) every network and then these counters are assigned with names or tag
Cl1, C2 & C3 as shown below diag#4.

Daig#4

[i%% LAD/STL/FBD - [FC2-- "ST_Counter” -- S7_Prol\SIMATIC 300(1)\CPU 312\..\FC2]
i} File Edit Insert PLC Debug View Options Window Help

D@t H & ¢ 2R o ehdn|a| e | < [OE] =2

E AR O L [ Re]

x|
FC2 : Title:
] New network Comment -
[-{&0 Bit logic
-0 Comparator El Network 1 : UP Counter
H-{ag Converter
E-{#1 Counter o
..... FT s.cub =
..... T s.cu - °
..... T s.co
..... < --(5C) —s v
..... < --(CU) /S—
..... < —(CD)
[-{o8] DB call .=
E-{E] Jumps
- Int: functi
28 i b [l Network 2 - Down Counter
F-{z8] Floating-point fet.
H-{=] Move
[-{3f Program control cz
{23 Shift/Rotate - sco 5
[-{ai) Status bits
(] Timers ...—§ Loy B R
H-{Z) Word legic
—|PV CV_BCD [~
[-{£H FB blocks £
E-{zH FC blocks s |
-{£H SFB blocks
E-{£H SFC blocks
.. filll Multiple instances B Network 3 : UP-Down Counter
-1 Libraries
cs
5_CuD
cu ]
---.—CD V...
...—|§ CV.BCD|[-..-
— v
—=

UP Counter Operation:

The counter C1 shown above diag#4 performs function of UP counter. Let us learn with
example on number of lamps turned ON count.

It can be understood from following diagram. The input CU is connected to real world input I11.0
which reads 1when a lamp turns on. Now consider here when 55 lamps are to be turned on and
after all 55 lamps are turned on counter is reset and starts counting again. Let us focus on
following diag#5 to get understanding of UP counter operation.

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 4
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Daig#5
FCZ : Title:
Comment
=l m: UP Counter
cC1
Tp
direction
I1.0 Counter
Lamp ON "UP_
Sensor Counter™
"Lamp OH™ 5_CU
| | cu Q
---—5 §C1 Cv
Current
---— BV Counter
c1
ME0._0 Hexzdecima
Counter 1 Value
Reset CWV —§C1_Cv
"Cl_Reset"™ —R
§C1_CV BLD
Current
Counter
Cl1 BCD to
Decimal
Value
Cw BCD —C1 CW_BCD

El Hetwork 2 : BCD to Decimal

MiWle has the decimal walue and can be tagged into HMI to display counter walue.

MBO_O
Counter
Reset
BCD | CMP ==| "Cl_Reset"™
EN ENO — —
#C1_CV_BCD MH1& | IN1
Current
Counter 55 4 INZ
Cl BCD to
Decimal
=2lue
§C1_CV_BCD—|IN OUT FMH1E

Now here real world input I1.0 is connected to CU and it turns on when it lamp switches are
turned on one by one for every lamp respectively. As real world input I1.0 senses any switch

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 5
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that is turned on CU input increments counter (here count is 2) as shown in below figure diag#6

after two lamps are on. The count BCD value is converted into decimal in more simpler way to
understand and stored in internal memory MW 16.

This count in internal memory is compared with the set point 55 counts and when count becomes
55 the counter is reset by internal memory bit M80.0 (C1_Reset).

Daig#6

FCZ - Title:

Comment :

= B - v counves

c1
Up
direction
I1_0 Counter
Lamp ON oD
Sensor Counter™
"Lamp ON™ EXT
—= b cu Q
A #C1 oW
Current
L Counter
o Ccl
MED_D Hexadecima
Counter 1e#0002 1ue
FEeszet CV |—-#C1_CW
"Cl_Reset™ —R
#C1 OV ]
Current
Counter
Cl BCD to
Decimal
1e#0002 2=
CW _BCD |—§C1_CWV_BCD

El Hetwork 2 : BCD to Decimal

MWleé has the decimal walue and can ke tagged into HMI to displesy counter wvalue.

MB0.0
Counter
Reset
BCD_| TTTOMP={ "} T"Cl_Reset”
EN  ENO N S o —
1640002 |
#C1_CV_BCD MH16 — IN1
Current 55,
Counter [ _:_]_:If?________:
Cl BCD to
ecimal
alue 2
$C1_CV_BCD—|IN OUT |—MWle

As shown in below diag#7 the count is 54 as 54th lamp has turned ON.

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm
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Daig#7

FCZ2 : Title:

Comment :

El m: UP Counter

cC1
Up
direction
Iri.o Counter
Lamp OM "UP_
SEnsor Counter™
"Lamp OH" 5.CU
S cu Q
— ¥l v
Current
- BT Counter
C1l
ME0_0 Hexz=decima
Counter 16#0036 1u=
Reset Cv |—8Cl_cw
"Cl Reset"—R
§C1 OV _BCD
Current
Counter
Cl1 BCD to
Decima]
16#0054 =
CWw_BCD —§C1_CV_BCD

El Hetwork 2 - BCD to Decimal

Millc has the decimzal walue and can be tagged into HMI to display counter wvalue.

1640054
#C1_CV_BCLD
Current
Counter
Cl BCD to
Decimal
Talue

$C1_CV_BCD—

IN

BCD_|

54

—MH1lE

MB0_0

Counter

BEeset
"Cl Reset™

[

As 55th lamp turns ON the counter is reset to zero as shown below diag#8 by internal memory
MS80.0 (C1_Reset) and again counter is ready to count for next cycle.

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm

Page 7


http://bin95.com/Siemens-Training/siemens-plc
http://bin95.com

Siemens PLC Programming examples by BIN95.com

Daig#8
FCZ - Title:
Comment :
= m: UP Counter
c1
Up
direction
I1.0 Counter
Lamp ON "uar_
SEnsor Counter™

"Lamp ON™ L e

— ——ico P e ————

MB0_O i y Hexsdecims

'16#0000 1=
Deset ' ¥ —§C1 CV

$C1 CV_BCLD
Current
Counter

Cl BCD to

Decimal

'1640000°

EH Metwork 2 : BCD to Decimal

MH1le has the decimal wvalue and can be tagged into HMI to display counter wvalue.

MB0_0
Counter
Beset
BCD | PRI TT)  "Cl_Reset
EN  ENO L S o —
1640000 o E i
#C1 CV _EBCD Mile —IN1 !
Curremnt 55, :
Counter g5 —:_I_IF?________,:
Cl1 BCD to
Decimal
Talue o
$C1_CV BCD—IN OUT |—MWls

In this way Up Counter operation works!!

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 8
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Down Counter

Now the drop drag procedure is same as explained for Up counter and you can follow diag#1 to
diag#4 explained above where Down counter is shown too named C2.

The function of down is opposite to Up counter, here the counter is decremented by one if the
signal state at input CD changes, the counter is reset if there is a 1 at input R. Let us understand
using example of Bottle Sense as shown in diag#9 below

Daig#9

O Betwork 3 :CZ Prezet Value

MOVE
EN ENQ
i}

50—

from HMI
OUT |-4CE_ BV

& Betwork 5 :BCD to Decimal

MALE ha= the decimal value and can be tagged into BMI to display counter value.

More... See http://bin95.com/Siemens-Training/siemens-plc-

programming-examples.htm Page 9
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In the above diagram let us say 50 bottle are to be counted by real world input 12.0. When real
world input 12.0 sense a passing of bottle by sensor, CD input reads 1 and decrements count by
1 until 50 bottles are sensed. The CD read 1 from internal memory M46.0 called rising edge
which reads 1 from real world input 12.0.

The counter has to be preset to 50 and when real world input 12.2 is turned ON counter is loaded

with value 50. It comes from local memory C2_PV loaded with 50 as shown in above diag#9
network3.

Now for example real world input 12.0 senses two bottles the count is 48 as shown in diag#10.

Daig#10

E Network 4 : Down Counter

IZ_0 CZ

Bottle Down
counte direction
proximity Counter
Sensor DM _
"Bottle Counter™
Sense™ M4s.0 5 CD
b X co Q
i}
Iz_2 §CZ_CV
Counter Current
Preset Counter
Value cz
"CZ Count™ —5 Hexadecima
1640032 1e6§001e 1us
gC2 DV CV |—gCZ_CV
Set C2Z
Counter FCZ_OV_BCD
Value Current
from HMI Counter
#CZ DV — BV Cz BCD to
o Decimal
MBO0_1 16#0030 2=
Counter CV_BCD |—#Cz_CWV_BCD
Eeset
"CZ_ Reset™ —|R

[E Network 5 : BCD to Decimal

MW1E8 has the decimal wvalue and can be tagged into HMI to display counter walue.

MED_1
Counter
Beset
T owe = ) Mis_1 CZ_BReset”
A S (D eeme o] [ Fee-
ag!
$CZ_CV_BCD |
Current
Counter
Cz BCD to

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 10
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shown in diag#11 below.

Daig#l 1

E Metwork 4 : Down Counter

IZ_0 Cz
Bottle Down
counte direction
roximity Counter
Sensor "DN_

"Bottle Counter™
Sense” Mas_0 S CO
| P €D Q
o
IZ_2
Counter
Freset
Talue
"CZ2_Count™ — 8
1640032
§CZ2 IV cv
Set CZ
Counter
Value
from HMI
§C2_DV PV
o
MEO0_1
Counter Cv_BCD
Beset
"CZ_Reset" —|R

E Hetwork 5 : BCD to Decimal

#C2_CW
Current
Counter

L

Hexadecima

16#0001 11=
—§C2_CWV
§CZ CV_BCD
Current
Counter
Cz BCD to

Decimal

1640001 U=
—§C2_CV_BCD

MH18 has the decimal wvalue and can be tagged into HMI to display counter

walue .

1
1
\
i
§Cz_CV_BCD
Current .
Counter E
CZ BCD to
Decimal E

Value .

§CZ_CV_BCD— IN1

MEO_1
Counter
Reset
"CZ_Reset™

Vo

More... See http://bin95.com/Siemens-Training/siemens-plc-

programming-examples.htm
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When last bottle 50 is counted the counter resets to zero by internal memory M80.1 (C2_Reset)

as shown below diag#12

Daig#12

E Hetwork 4 : Down Counter

El Hetwork 5 : BCD to Decimal

IZ. 0 CZ
Bottle Down
counte directicon
proximity Counter
SEensor DN
"Bottle_ Counter
Senge™ M4s.0 Y op T
e b ———CD [+ JEEETEEEEPRE
0
Iz_Z2 ' #CZ CV
Counter : Current
Dreset Counter
zlue Ccz
CZ Count™ — & Hexzdecima
16#0032 Els#nnnul'-le
2 BV Cv —§#Cz_CV
Set CZ |
Counter $CZ OV BCD
alue Current
from HMI Counter
$C2_PV BV Cz BCD to
o ! Decimal
MEOD_1 Elsﬁnnnn ue
Counter CV_BCD:—#CZ_CV;HCD
Beset !
CZ_Reset" —R |

MW18 has the decimal walue and can be tagged into HMI

to display counter walue.

Value
#$C2_CV_BCD—{IN1l
0

00— INZ

MED._1
Counter
Heset
CMF =] Mag.1 "CZ_ Reset™
(Phoeeneneennd e
0
#CZ_CV_BCD
Current
Counter
Cz BCD to
Decimal

Now again real world input 12.2 needs to ON/OFF (i.e. push button action) so that counter is
preset to 50 again and next 50 bottles are count down as shown in diag#13, but in actual project
or programming logic you should write such a logic that counter is preset when count becomes

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm
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zero, you can use internal memory or whatever is better. Here using 1is just to understand

basics!!

Daig#13

B NHetwork 4 : Down Counter

IZ_0
Bottle
counte
roximity
Sensor
"Bottle_
Sense™

CZ
DowWn
direction
Counter
"DN_
Counter™
M4o_ 0 g CO
------- %3 cD Q
1
IZ_ 2 $CZ_CV
Counter Current
Dreset Counter
Talue cz2
"CZ2_Count™ — 5 Hexadecima
16#0032 16#0020 1u=
#C2_BV Cw |—gCz_CV
Set CZ
Counter §#C2 CV_BCD
Value Current
from HMI Counter
$C2_DV BV Cz BCD to
o Decimal
MEO_1 16iuu32 ue
Counter CV_BCD |—#C2_Cv _BCD
Beset
"CZ_Reset" —|R

B Hetwork 5 : BCD to Decimal

MH18 has the decimal walue and can be tagged into HMI to display counter

MEO_1
Counter
Beset
T M4&._1 "CZ_Reset"
i A S o
50 i
§Cz_CV _BCD ;
Current !
Counter E
Cz BCD to ' !
Decimal !
Value . E
§CZ_CV_BCD— INL :
1 s
O—Iwz .

Here ends operation of Down counter!!

More... See http://bin95.com/Siemens-Training/siemens-plc-

programming-examples.htm
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UP Down Counter

Now the drop drag procedure is same as explained for Up counter and you can follow diag#1 to
diag#4 explained above where Up Down counter is shown too named C3.

The counter is incremented by one if the signal state at input CU reads 1. The counter is
decremented by one if the signal state at input CD reads 1 and the value of the counter is greater
than 0. If there is value 1 read at both count inputs, both instructions are executed and the count
value remains unchanged, the counter is reset if there is a 1 at input R. Following diag#14 and
diag#15 shows logic of Up Down counter.

Daig#14

B Hetwork & : C2 DPreset Value

MOVE
EN ENO
16#00000032
50 —(IN 03 BV
Set C3
Counter
Value
16#00000032
OUT |—#C3_FV
E Hetwork 7 : UP-Down Counter
I3.0 3
Faulty Up Down
Part Counter
Selected "UP_DN
"Flt_ Prt_ Counter™
se1v T 606
S 'cu Qb mm e
o :
I3.1 ' : §C3_CV
Faulty | H Current
Bart 1 H Counter
Bejected E E c3
"Flt_PFrt_ | \ Hexadecima
R" —CD ‘de¥ooon 1u=
0! OV —#C3_CW
Iz.3 H H
Counter | E §C3_CV_BCD
Dreset E ! Current
Value H H Counter
"C3_Count" — 5§ E C32 BCD to
16400332 | : Pecim=l
#C3 DV i \[0gEg =2 1ue
Set C3 | CV_BCD —#C3_CV_BCD
Counter H
Value
from HMI '
$C3_DV— DV
6!
MB0_Z
Counter
Reset
C3_Reset"—R

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 14
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Daig#15

E Network 2 : BCD to Decimal

MHWZ0 has the decimal wvalue and can be tagged into HMI to display counter wvalue.

M30_0
I3_.0 Counter
Faulty Eeset in
Ezrt Up
Selected Direction
"Flt_Prt_ "C3_Reset_
BCD_I se1n o= Up"
EN ENO bmmee— ' A —— S
1640000 0:
#C3 CV _BCD MWZ0 — IN1
Current 50.
Counter 50— INZ .
€3 BCD to
Decimal M31.0
Value o I3.1 Counter
#C3_CV_BCD —|IN OUT |—MWZ0 Faulty Reset in
Dart Down
Bejected Direction
"Flt_Prt_ "C3_Reset_
=A CMF == M4s_Z om™
.............. 2 S S

§C3 CV_BCD
Current

Counter
C3 BCD to
Decimal
Value
§C3_CW_BCD— IN1
u}
0 —IN2
M30.0
Counter
Reset in
Up MBO_2
Direction Counter
"C3_Reset_ Reset
up™" "C3_Reset™
M31_0

Counter
RBeset in
Down
Direction
"C2_Reset_

______

The logic counts Faulty part selected in up direction same in the way as explained in UP Counter
and Faulty part rejected counts in down direction as explained with down counter example.

Here when Up count is reached internal memory M80.2 (C3_Reset) resets count to zero by
reading 1 value from internal memory M30.0 (Reset_Up) and in case of down operation M80.2
(C3_Reset) reset count to zero by reading 1 value from internal memory M30.1(Reset_Down)!!

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 15
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UP Counter Coil

This Up counter in coil form as shown below diag#16, it is dragged and dropped similarly as
shown for above counters, can refer diag#3 above.

Daig#16

El Metwork 3 - Up Counter Coil

IS O
Counter
Freset
a2lus
"C5_EBV™ C5
N {sc}—
Cg10
E Hetwork 10 : Count Up Logic
I5_1
ITzklet
Packet
Sensor
"Tablet
Sense™ C5
| {co)}—
E Hetwork 11 : Counter Beset Logic
MOVE CMFP ==I c5
EN ENG — {2 —
C5 —IN #C5_ Count #C5_ Count
BActual Botusl
Count Count
OUT —#C5_~Count $C5_Count —|IN1
10 —{IMZ

Here as shown in above diag#15 coil SC has two parameters

1) Counter number, here it is C5 and

2) Counter preset value, here it is 10, when real world input I5.0 goes high counter C5 is loaded
by 10.

Coil CU acts as up counter which increment when real world input 15.1 goes high i.e. senses

Tablet packet i.e. any preceding real world input or memory bit before coil exist and senses high
state.

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 16
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The counter is reset here when C5 reaches desired count 10. C5 value is moved into local
memory (C5_Count) as C5 is not accepted by comparator block as it needs internal or local
memory or direct value. The actual count is in CS.

Here suppose 10 tablet packets are to be counted in each batch then counter has to be reset to
zero after count 10 is reached, which means one batch is completed, which fills one box of 10
tablet packets.

Now suppose 5 tablet packets are sensed the C5 has value 5 as shown in below diag#17.

Daig#17

£ Hetwork % : Up Counter Coil

IS.0
Counter
Ereset
falue
"C5_ PV c5 5
| {sc)
cglole#0010
[E Hetwork 10 : Count Up Logic
I5_1
Taklet
Dacket
Sensor
"Tablet
Sense” C5 5
f
| {cu}
[E Hetwork 11 - Counter Beset Logic
MOVE PowP=l i cs 5
EN ENO A [R}-----
16400000005 5
C5—IN #C5 Count #C5 Count
Aoctual Aotual
16400000005 Count :
OUT |—§C5_Count iCﬁ_CDunt—jIHl
10
10—z

Now it counts till 10 and automatically resets to zero after 10 tablets are sensed.

Now CS5 has count 9 as shown in diag#18

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 17
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E Hetwork 9 : Up Counter Coil

I5.0
Counter
Ereset

Value
"C5_pur
1 1

B Metwork 10 : Count Up Logic

I5.1
Taklet
Packet
Sensor

"Tablet

Sense™
1 1

B Hetwork 11 - Counter Beset Logic

15400000009
5 —

IN

MOVE

#C5 Count
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Now as 10th tablet pack is sensed counter C5 is automatically reset to zero as shown in diag#19

Daig#19

E Metwork 9 : Up Counter Coil

I5.0
Counter
Breset
Valus
"Cs_ BV C5 o
' ‘ .
1T ' 8C
Cilniﬁ#ﬂﬂlﬂ
E Metwork 10 : Count Up Logic
I5.1
Tablet
Backet
Sensor
"Tablet
Senage™ C5 o
' ‘ .
11 ety
B Metwork 11 : Counter Reset Logic
MOVE Cowe= cs o
EN ENO ' bommoe- Br----
16400000000 a ,
Cs—|IN #C5 Count #C5_Count ! !
BEctual Actual ! .
16$00000000 Count :
OUT |—#C5_Count #CE_CDunt-jIHl
10 :
lo—mz

Again the counter is preset with value by turning real world input 15.0 ON, here after count 10,
C5 was reloaded by 10 as I5.0 real world input was kept high throughout logic.

Note: In real practice it may happen that preset value has to be loaded manually from HMI after
every batch and not kept high throughout logic always or depending upon requirement of process
theory/ philosophy. In this way UP counter works in coil form!!

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 19
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Down Counter Coil

This counter also looks like up counter in coil form as shown below diag#20 except coil CD in
place of coil CU, it is dragged and dropped similarly as shown for above counters, can refer

diag#16 above.

Daig#20

E Wetwork 12 : Down Counter Coil

I&_0
Counter
Preset
Value
"Ce BV

B Wetwork 13 : Count Down Logic

Bl Hetwork 14 : Counter Beset Logic

MOVE
EN ENO
Ce—IN
oUT

#C& Count #Ce Count

Ectual REctual
Count Count
—ECe_ Count §Ce_Count —

|:|_

CMP =]

IN1

INZ

Ce

—{2—

The operation of Down counter coil is in reverse way of Up counter coil and logical arrangement
is same as Up counter coil as shown in diag#20. Here the counter counts in downward direction

from its preset value to zero.

More... See http://bin95.com/Siemens-Training/siemens-plc-
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Here real world input 16.0 loads counter preset value and real world input [6.1 senses noof
wagons in unloading station.

In above logic wagons used for loading coal on conveyor/truck carrying coal to thermal power
station are counted. At coal station wagons are counted one by one, here for e.g. the desired
count is 20 shown in above. When last wagon i.e #20 is counted counter is automatically
resetted, similarly as explained in Up counter operation. In this way Down counter coil works.

Counter Operation in Structured Text

To understand counter operation in another programming language, provided below is a
Structured Text example (IEC 61131-3). With structured text PAC programming, the life cycle
cost of industrial automation control greatly increases compared to using just ladder logic. As the
people maintaining and making minor modifications to control automation for the next 20-30
years are typically not computer programmers and IT people. They are electricians and industrial
engineers.

Note below:

__9

is a compare operator
“:=” is an assignment operator
“[:=]" is a non-retentive assignment operator

@,

;” semicolon indicates end of current statement
“/I” are followed by comment, like rung comment

“Part_Present” and “Operator_Reset_PB” are Boolean (one or zero) Tags (memory storage
areas)

“PLCCount_7” is an INT (integer, whole number 1 to 32767) Tag (memory storage area)

Note: Tags are assigned data types in PAC software, so do not need to use “VAR” construct
within Structured Text.

As you can see from above one typo or misunderstanding of similar looking operators, can cause damage to man or
machine. An issue far less likely to occur using a graphical programming language like ladder logic. Probably the most
common error people make with structured text programming language is putting a “=" where they should have used a
“;=". Possibly followed by using a semicolon where they should have used a colon.

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 21
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Below is PAC Structured Text example to make photo eye (‘Part Present’) count to 38

/I increment counter if photo eye sees part

IF Part_Present True THEN
PLCCount_7 [:=] PLCCount_7 +1 ;

// The brackets ‘[]’around ‘ :=" cause ‘PLCCount_7" to reset to zero on PAC power up.

// if counter reaches 38, set ‘counter done bit’
If PLCCount_7 = 38 THEN
PLCCount_7.DN True ;

/I if counter reaches 998, set ‘counter current value’ to zero(0). In other world reset counter as

fail safe so counter never causes math overflow error.
If PLCCount_7 = 998 THEN

PLCCount_7 :=0;

/1 Or if operator presses reset button, reset counter to zero.
If Operator_Reset_PB True THEN

PLCCount_7:=0;

More... See http://bin95.com/Siemens-Training/siemens-plc-
programming-examples.htm Page 22
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