SIEMENS

Following is the UP-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

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

D877 |4 Bl e & % s EE A <A S | R@E 2Em|e

&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

Es-JFC2 E wction 01

iF File Edit Insert PLC Debug View Options Window Help
DEsH @b B2BRo o[ el |[a 2 [ 1o [R5 SEIIFW -0 L 5[k
| =

Contents Of: 'Environment\Interface'
E-43) Tnterface [Hame

- New netwark Pofd IN == [n

[=-{31 Bit logic A3k ouT = ouT

Comparator: 30k TN_OUT 3= IN_oUT

=S @ TEMR @ TEMR

2 Converter 43 RETURN -= reTumN

=-{24] Counter

DB call

(&1 Jumps

[#-{z0] Integer function

{z#] Floating-point fct.

Move

{38 Program control

Shift/Rotate

@7 Status bits

(@) Timers

[=-{E3 Word logic E Hatwork 1 - Titla:

€8 FB blocks

&8 FC blocks

-8 SFB blocks |

&R SFC blocks |
Jill Mutltiple instances

=7 Libraries B Network 2 : Title:

E Network 3 : Title:

E Network 4 : Title:

then double click on the line of network1 as shown below
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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 7?77
over it, on network 1 as shown below.

%, LAD/STL/FED - [FC2 -- "S7_Counter” -- 57_Prol\SIMATIC 300(L)\CPU 312\..\FC2]
i+ File Edit Inset PLC Debug View Options Window Help

DS 4 2R o chdaf[al®e | < OB FHHFH O L 2 (K2

x|

Contents Of: 'Environment\Interface’
E"@ Interface |Name

0|1

B Mew network
[-30 Bit logic
{3] Comparator
{5 Converter
|_=_| 1 Counter

@ oUT
{2 IN OUT
H TEMP
{3 DETURN

L --(CO)
-{oE] DB call
H-g] Jumps

f-[=7] Integer function

f-{2%| Floating-point fct. g M: crnane

-5 Move

i35 Program control
i-{z] Shift/Rotate
f-faiz) Status bits L. .
i@ Timers
i35 Word logic P cvl-...
H-f£H FB blocks
f-{zH FC blocks
H-IgH SFB blocks Py L

g8 SFC blocks

----- il Multiple instances
- Libraries

g OO e O e OO e IO e O oy OO e O oy OO g IO s OO e OO e O e OO o |

E Network 2 : Title:
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2) How to assign number to Counter?

Then click on ??? type C1 and then this counter is assigned with name or tag C1 as shown below.

IRL LAD/STL/FBD - [FC2 -- "57_Counter” -- 57_Prol\SIMATIC 300(1\CPU 312%..A\FC2]
iF File Edit Insert PLC Debug WView Options Window Help

D Wl & % 2R o oo 256 | 1< > [[TE|ES |4F # O B L 1 |

[Contents Of: "EnvirconmenthInterface”

""" B Mew network

£-{31] Bit logic
Comparator

Conwverter
Counter
T S CcuD
T s.cu
T s.cD
it ——[SC)
gy LR
Lgn ——(CDY)
DB call

Jumps
Integer function

-
-
)

Floating-point fct. El Network 1 - Title:
Mowe
Program control _—

=1
=0
&6
Shift/Rotate v
{=
=
=
=
=
=

-
o
-
-
£l Status bits o7 Q
Timers

Weord logic
FB blocks oo oV _BCD [—_ .
FC blocks
SFE blocks s
S5FC blocks

..... Al Multiple instances
71 Libraries

O e e e O e O O e e 0 0 O e O

-
-
-
il
i
£l

Bl Network 2 : Title:

[l

B) Load PV from HMI.

MW10, MW12, MW 14 are internal memory words used to store PV's of Counter that is entered,
as shown below it appears in logic.

These memory words are counter values entered from HMI, the above memory words are

configured in HMI to satisfy required operation in PLC. HMI means Human Machine Interface
where user can see and edit values. Here PV is in word format. PLC has Boolean (i.e. 0 and 1),
byte (0 to 7), Integer/Word (0 to 15), Real (0 to 31), Double Integer/Double Word (0 to 31) etc.

Note: You cannot use same memory words or used ones for other inputs or to enter values or
store values because it will overlap.

1) Value of HMI internal memory word MW 10 is copied to C1_PV (Local Memory LWO0) from
HMI, currently 5.

2) Value of HMI internal memory word MW12 is copied to C2_ PV (Local Memory LW?2) from
HMI, currently 10.
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3) Value of HMI internal memory word MW 14 is copied to C3_PV (Local Memory LW4) from
HMI, currently 20.

B m: Set DV or Counter Value

MZ_0
Always On
"Logl” MOVE MOVE MOVE
—o |———E  EWO EN  ENO EN  ENO
5 10 20
MW10—IN #C1 IV MWlZ - IN §$C2 oV Mil4 —|IN §C3 oV
Set C1 Set CZ Set C3
Counter Counter Counter
Value Talue Talue
5 10 20
OUT |-$C1_EV OUT |-$C2_EV OUT |-$C3_EV

C) Counter 10's and its functions:

1) Input CU: When 10.0 as shown gets a rising edge i.e. turns from 0-->1 the counter C1 is
incremented by one as it is UP counter, if the signal state (10.0) at input CU changes from "0" to
"1" and the value of the counter is less than "999".

If the counter is set (means incremented on rising edge) and if RLO = 1 (if 10.0 is high after 0 to
1 transition) at the inputs CU, the counter will count once in the next scan cycle (i.e. if there is 0
to 1 transition again, otherwise not) even if there was no change from a positive to a negative
edge or vice versa. (RLO is Result of Logic Operation. RLO is 1when conditions [(in above e.g.
real world input 10.0 is On) are satisfied and RLO is 0 (in above e.g. real world input 10.0 is
Low) when not satisfied, explained in point#8].

Here the counter has inbuilt function to detect rising edge [(P) it's function is explained in
point#9] and used for S (Preset) and R (Reset).

c1
I0.4 5 CU Q1.0
| cu o — —
I0.1 M45_0 $C1 CV
II fP} s Current
Counter
1 BV Cl
Set C1 Hexadecima
Counter 1 Value
Value CV —#C1_Cv
from HMI
$C1_PV BV §C1_CV_BCD
I0.2 Ma5.1 Current
I I fP} B Counter
Cl1 BCD to
Decimal
Value
CV_BCD —$C1_CWV_BCD
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Instead of real world input 10.0 you can also assign internal memory bit (M11.0) as shown
below, which will be ON/OFF when multiple conditions are satisfied for count operation.

In below example, internal memory bit is ON when real world inputs 110.0 and 110.1 both are
ON and then counter will increment accordingly otherwise not, this is explained for your clear
understanding.

These (I) real world inputs are hardwired digital inputs of system or PLC used to explain
behavior here for counter function understanding.

I10.0 Ti0.1 M11._.0
] | | | o |
1 1 1 1 L 1
C1
M11.0 5 CU Q1L.0
| | cu o —
I0.1 M45.0 §C1 CV
I I {P} 5 Current
Counter
1 BV e
Set C1 Hexadecima
Counter 1 Value
Value Cv —#C1_Cw
from HMI
#C1_DV—EV #C1_CV_BCD
Ia.z M45.1 Current
I I {P_:! 23 Counter
Cl1 BCD to
Decimal
Valus
CV_BCD —&C1_CV_EBECD

. S

R ] VB 4

H C ter

1640000 ! Counter
.

Hexadecima
11640000 LU=
—§C1_CV

#C1_CV_BCD

Current

ounter
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Now when 10.0 is ON count turns tolas shown in below diagram at CV (C1_CV), CV_BCD
(C1_CV_BCD) and increments when 10.0 turns ON every time. Here input CU serves the
function of rising edge and hence no rising edge (P) is required to be used after 10.0.

C1
I0.0 5_CU Q1.0
| | cu g —A)—
I0.1 M45_ 0 #C1 CV
e P 5 Current
1640005 Counter
#C1 PV cl
Set C1 Hexadecima
Counter 1640001 11
Value Cw |—§C1_Cv
from HMI
§Cl_ PV DV #C1 OV _BCD
I0.2 M45.1 Current
R, D B Counter
Cl1 BCD to
Decimal
1640001 “=
Cv BCD —§C1 CV_BCD

2) Input S: Counter is preset with the value at input PV if there is a positive edge at input S i.e.
when there is rising i.e. 10.1 (as shown above) turns from 0-->1. It is not necessary every time to
use. Here the internal memory bit M45.0 is used to detect rising edge (it's function is explained
in point#9).

Instead of real world Input 10.1 you can assign internal memory bit (M10.0) as shown below to
preset counter from HMI, this internal memory bit has to be configured from HMI then only it
will serve the required action. This facility from HMI is given to user/operator whenever he
enters new counter value from HMI.

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



SIEMENS

c1
Io.0 ICUST Q1.0
| | of—— —
M10.0 M45.0 §C1 OV
I I {P} 5 Current
Counter
¥C1 BV c1
Set C1 Hexasdecima
Counter Value
Value CW—#C1_CW
from HMI
§C1_ BV BV #C1_CV _BCD
I0.2 M4a5_1 Current
I I {P} 2 Counter
C1 BCD to
Decimal
Value
CV BCD —#C1 CWV _BCD

Following diagram shows before 10.1 is ON counter looks in blue dotted lines before preset i.e.
before 10.1 is turned ON as shown below (rung conditions not met, rung false, RLO=0).

C1l
I0.0 - = TR Q1.0
e b o e e 'cu Qr------ f} ------
I0.1 M45.0 : : §C1 CV
_E R ..“p: g ! Current
1E#HUDDE ' Counter
EC1 BV ! ' C1
Set C1 ! \  Hexadecims
Counter ‘ Elsfuuunlue
Value ' Cw o —gC1 CW
from HMI . H
$C1_DV— DV i §C1 CV BCD
I0.z M45.1 : i Current
_E T ‘P B : Counter
: i 1 BCD to
E ! Decimal
: ‘1640000 1=
+ ... CV_BCD —#C1_CV_BCD

Now when 0.1 turns ON (rung conditions are met, rung true, RLO=1). Counter is preset
showing value 5 or 16#5 on PV (or C1 PV gets assigned with 5) and appears green as shown
below:
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c1
I0.0 5_CU Q1.0
e T LT o ———
In.1 M45_ 0 §C1 CW
: : rP: Current
16#0005 Counter
#¥C1 BV e |
Set C1 Hexadecimsa
Counter 16#0005 L1
Value OV |—£C1_CV
from HMI
§¥C1 PV — #C1_CV _BCD
I0.2 M45_1 Current
—i S LEEEEE -y B Counter
Cl BCD to
Decimal
1&#0005 =
Cv BCD |—#C1_CV _BCD

3) Input R: Whenever there is a positive edge at input R (i.e. when 10.2 turns from 0-->1) counter
is reset at any condition, i.e. whether the count is done (equals PV) or not.

You can assign digital input or internal memory bit from HMI to reset counter, like internal
memory M11.0 is used for S CU and it should be used either in logic or configured from HMI
depending upon the condition of operation. Here input 10.2 is used to understand the function.
Also, here the internal memory bit M45.1 is used to detect rising edge (it's function is explained
in point#9).

Following diagrams will clear your understanding.

3.1) In this diagram counter value is 15 (or 16#000f in hexadecimal and 16#0015 in BCD) before
reset.
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c1
——
I0.0 5 U Q1.0
|| o—0—
Io.1 M45.0 #C1 OV
I I fP:I—E Current
1640005 Counter
§C1 TV c1
Set C1 Hexadecima
Counter 16#000F 112
Value oV |—§C1l_CV
#C1_CV BCD
Current
Counter
Cl BCD to
Decimal
1&6#0015 ==
CV _BCD |—§C1_CV_BCD

3.2) See after turning on real world input 10.2 counter is reset and appears in blue dotted line i.e.
it's value is zero at and CV_BCD as shown in diagram:

c1
10.0 - TR Q1.0
e R e [+ JEEEREEE SLTTERLH
I0.1 Ma5.0 . ' §C1 OV
—; e f P: ES H Current
16£0005 | Counter
1 I ' cl
Set C1 | . Hexadecima
Counter E EIG#IJIJIJIJJ-L‘E
Value ' Cw —gC1_CW
from HMI ! H
§C1_DV— DYV | $ClL_CV_ECD
I0.2 M45_T | Current
: : rP: ER H Counter
; | Cl BCD to
i E Decimal
'16#0000 1=
G _BCD —#C1_CV_BCD

4) Output Q: Q1.0 represents Status of the counter. The signal state at output (Q) Q1.0 1s "1" if
the count is greater than zero and "0" if the count is equal to zero.

Q1.0 1s 0 i.e. it's coil appears in dotted blue lines as counter has zero count or reset as shown
below.
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Cc1
0.0 - TR Ql.o
e T L L T, 'co Q- meeees
I0.1 M45_0 | . §C1 OV
— o B 5 . Current
lG‘DDDEE ' Counter
§C1 DV ' ! c1
Set C1 H \  Hexsdecima
Counter i ElG#DHDDluE
Value ' Cv —$C1_Cv
from HMI H
$C1_DV— BV | $#C1_CV BCD
I0.z M45_ 1 . i Current
—| : fP: ‘B H Counter
; i\ Cl BCD to
! Decimal
‘1640000 1=
. _Cw BCD —$C1_CV_BCD

When counter is having value other than zero its coil appears in green bold line as shown below,
here counter has value 1 i.e. is Q1.0 is 1.

c1
I0.0 5_CU Q1.0
| | cu Q—A)—
Io.1 M45.0 #C1 CV
b ] p: 5 Current
1640005 Counter
§C1_DV 1
Set C1 Hexzdecima
Counter 160001 L=
Value Cw |—§C1_CW
from HMI
§C1_DV—{ DV §C1_CV BCD
IO.2 M45.1 Current
—— oo Fp B Counter
Cl1 BCD to
Decimal
16#0001 1=
O _BCD |—§C1 CWV_BCD

5) Function: If there is rising edge i.e. [0.1 changes from "0" to "1", the counter is preset with the
value of C1_PV local memory. If there is rising edge i.e. 10.0 changes from "0" to "1", the value
of counter C1 will be incremented by one - unless the value of C1 is equal to "999". Q1.0 is "1"
if C1 is not equal to zero.

6) Counter Hexadecimal Value: Current counter value read by local memory "C1_CV",
hexadecimal number. The hexadecimal number system is as follows,

0,1,2,3,4,5,6,7,8,9,A(10),B(11),C (12), D (13), E (14), F (15). It can be understood from
below diagram:
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C1
Io.0 s CU Q1.0
1 rTToTTTTTTmmmmommmmes 2 ——————{}—_—__
I0.1 M45.0 $C1 CV
——— b -3 Current
16#0005 Counter
#C1 BV o
Set C1 Hexadecima
Counter 16#000E 1u=
Value Cv |—#C1_CV
from HMI
§C1 BV DV #C1 CV _BCD
IO.2 M45_1 Current
_E L ............ ] p: B Counter
C1 BCD to
Decimal
16#0015 1=
CW _BCD |—§C1_CW_BCD

If you see at CV read by local memory C1_CV it is showing 16#000f i.e. count is 15 and at
point#7 diagram count is showing same 15 in decimal (BDC To Decimal converted value).
Hexadecimal number system lies from 0 to f (explained above), like decimal number system lies
from 0 to 9.

7) Counter BCD Value: Current counter value read by local memory C1_CV_BCD, is BCD
coded. The BCD number system is as follows, 16#0, 16#1, 16#2 likewise. It is converted into
decimal using BCD To Integer (I) instruction as shown below:

=l Hetwork 3 : CV_BCD to Decimal

MWl&e has the decimal walue and can be tagged into HMI to display counter wvalue.

BGD._|

16#0015
#C1 OV BCD
Current
Counter
C1 BCD to
Decimal
Value
§C1 CV BCD—|IN

15
—MHle

This value is shown on HMI (Human Machine Interface) for a user to understand count value,
read in HMI memory word MW 16. By this you can count parts (like bottles, capsules etc.),
scrap, faults, etc. Which can be shown on HMI. The internal memory word MW 16 must be
configured in HMI so that user can view value in HMI.
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8) RLO Result of Logic Operation (Status Word, Bit 1)

The RLO bit stores the result of a logic operation string or comparison instruction.
The RLO bit is status word bit 1.

Status word

BR CCl CCO OV OS OR STA RLO [/FC

Writes: - - - - - 0 X X 1

RLO can be understood from following example,

r:IwI-1=_:1.:.w-i'::|-t'-k- -:I:j : BLD Operation

‘ I7.0 I7.1 M100.0

|| | ] Y |
‘ 1 1 L 1

In above logic when real inputs 17.0 and 17.1 both are ON then it means RLO is 1 and both or if
either 17.0 or 17.1 is off then RLO is 0.

9) Rising Edge:
---(P)--- (Positive RLO Edge Detection) detects a signal change in the address from 0 to 1.
Falling Edge:

---(N)--- (Negative RLO Edge Detection) detects a signal change in the address from 1 to 0.

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



