Counting Modules - PCD1/2.xx7

3

PCD2.H110

PCD2.H110 and fast counting mode

Block diagram of counter and description
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Inputsas“A”,”B” and “Enable” aswell asthe Output “CCO” haveto be
configured (thisis described in alater section).

The core of the circuit is a24 bit counter. A preset vaue for the counter can
be loaded from the Preset Counter Register. The Presat Counter Register itself
Isloaded by the user program with direct periphery access command
(LoadP). The "StartC" command |oads the preset counter value into the
counter and gartsit. Input “A” in conjunction with input “B”  Inc-Decrement
the counter vaue.

TheRegister _C isloaded in asmilar way. The user program use direct
periphery access. When the counter reach the value of the compare register
(Regigter_C), the CCO will be switched according to its configuration so that
the process and the user program can be controlled.

The status of "CCQO", "Cdarted” and "UpDown" can be read by the user
program with direct periphery access.

The user program can read the current counter value from the "L atched
Counter Vaue' buffer. The counter can be read during counting. This reading
Is processed by direct periphery access. It isimportant to be aware that the
vaue read during counting aways arrives with some delay. Only readings
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obtained after counting has finished can be correctly evaluated. For
comparisons, aways use the CCO output in combination with the Regigter C.

3.1 Configuration of the PCD2.H110 for counting

3.1.1 Hardware configuration

The Module hasto be declare in the hardware configuration of the PCD.xx7, this
isdone onthe DB1, DB511 or DB1023.

The moduleidentification is: 81h
Number of input byte needed are: 8
Number of output byte needed are: 14

In This module has to be out of the process image area, so the Input and
Output address have to be over the address 256 (e.g. CPU 414).

In this example the module PCD2.H110 is on the first dot and its base address
are 700 for input and output.

Kennbytel CHAR 'Mm' This identify this DE
Kennbhytel CHAR 'x! as the hardware configuration DE,
Kennbytel CHAR 'x! and the module setting.
Kennbyted CHAR T
Modulil _

kenn WORD WHELEHE1

PANE INT u]

InCnt INT g

Coutlnt INT 14

InEase INT 0o

OutEase INT 0o

mask BYTE E#16#0

durrny_b EYTE BE#1o#0

INIT COUNT BYTE

INIT MEASURE |EYTE B#16#0

Y ou can also see, that there are two byte parametersin the structure , which
are INIT_COUNT and INIT_MEASURE. For the counter function we need
only to configure the parameter INIT_COUNT. The parameter
INIT_MEASURE will be seen in the chapter for measurement functions.
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3.1.2 Parameter INIT_COUNT
This parameter is a byte, each bit of this byte has his own meaning.

PCD2.H110

Bit N° Description
0 1 = Input EnableC is Dynamic
0 = Input EnableC is Static
1 1 = Input EnableC is Inverted
0 = Input EnableC is not inverted
2 1 = Output CCO is Static
0 = Output CCO is Dynamic
3 1 = Output CCO isinverted
0 = Output CCO is hot inverted
4 1 = Counter input ”A” isinverted
0 = Counter input “A” is not inverted
5 1 = Counter input "B” isinverted
0 = Counter input “B” is not inverted
7.6 00 = Counting MODE x1

01 = Counting MODE x2
10 = Counting MODE x3
11 = Counting MODE x4

L etOs see those parameter in details

3.1.2.1 EnableC input

Standard:

"gatic / normd"

While the Enable input is"H", counting is alowed.
While the Enableinput is"L", counting is stopped.

Additiona posshilities

"gatic / inverted"
While the Enable input is"L", counting is alowed.
While the Enable input is"H", counting is stopped.

"dynamic / normd"
The Enableinput is"L". Thefirg positive edge (H) switches Engble on, the
next switchesit off again, etc.

"dynamic / inverted"
The Enable input is"H". The first negative edge (L) switches Enable on, the
next switchesit off again, etc.
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Standard
Mode static/normal
Enable

Counting Module - PCD1/2.xx7

dvnamic/normal static/inverted

Ll

dvnamic/inverted

IR

Counter —/

v

3.1.2.2 CCO output

Standard:

"gatic / inverted"

The CCO is switched on by the user program and becomes H. If the register
and counter are equd, the CCO is switched L and remains L until anew

command to switch on is recelved from the user program.

Additional posshilities

"gatic / normd"
The CCO is activated by the user program and becomes or remainsL. If the
register and counter are equal, the CCO is switched H and remains H until a

new activate command is recelved from the user program.

"dynamic / inverted"
The CCO is switched on by the user program and becomes H. If the register
and counter are equal, the CCO becomes L *) for 25 .. 100 ns. At each
subsequent agreement of register and counter, the behavior of the CCO is
repeated, without any new ingtructions from the user program.

"dynamic / normd"
The CCO is activated by the user program and becomes or remainsL. If the
register and counter are equal, the CCO becomes H *) for 25 .. 100 ns. At
each subsequent agreement of register and counter, the behavior of the CCO is
repeated, without any new instructions from the user program.
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Mode

"Standard" **)

static/inverted static/normal dynamic/inverted dynamic/normal

Reaister
Counter™

CCO

EnEN

Set CCO

*

* *) *)
Set CCO
*) This short pulse sgnd can be evduate via the PCD1/2 hardware

input interrupt and the OB 40.

**) "Standard" indicates the mode, which is probably used most often in
practice.

3.1.2.3 Counting Mode x

Mode "x1" (without incremental shaft encoder) is used for smple counting
tasks:

The signasto be counted are at input A

If input B is L, count direction is downwards
If input B isH, count direction is upwards

0
16'777'215 1
~ | &
down / /{\ \4\ up
</ |
\ J
N/

~—

Counting rangeis0 ... 16 777'215 (0 ... 2% - 1)

If up-counting from O ® 012..
If down-counting from O ® 0, 16777215, 16'777'214 ...

There are no negative vaues and no overflow

If 2-phaseincrementa shaft encoders are used, the following modes are
avalable
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Mode" x1"

input A I S i R
Input B \_, \_ | ﬁ
Enable |

Counter X | x+1 | X+2 | x+1

Only therigng edge of Sgnd A isevaduated. Signd B in quadrature (phase
shifted by 90°) defines the count direction.

Mode " x2"
Therigng and fdling edges of 9gnd A are evduated. Signd B in quadrature
defines the count direction.

Input A | L LI 1 1 [
Input B —\_ \_I \_I | ﬁ
Enable \_‘

Counter

X |x+l |x+2 |x+3 |x+2 |x+1 |x |x-1 |x-2

Mode " x3"
Theriang and fdling edges of Sgnd A are evauated and aso the rising edge of
sgnd B. Signd B in quadrature defines the count direction.

Input A | | | | | | | | l_
Input B LT L] I
Enable |

Counter X y+1| X+21 X+

Mode" x4"
Therisng and faling edges of both Sgnas A and B are evauated. Signd B in
quadrature again defines count direction.
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Input A | [ T s A

Input B | | |_‘ | | |

Enable

COUnter X X+1 ><+2| ><+3| x+4] x+5 X+4] x+3| x+2| x+1] x x-1 |x-2 X-31 x-4
3.1.3 Configuration example

If welike to havetheinput “A” inverted, Input “B” not inverted and the Input
EnableC passive. The “CCO” Output Static inverted and the mode count X2 .
The parameter INIT_COUNT will take the value = b#16#5C = 01011100

3.2 Programming function for the counter access

Access to the Module function is done through out direct periphery access.
Programming is explained on the following pages, using afew examples.

3.2.1 Reading function

Offset | Use | Operation | Description
+0.0 C L PED Read the actud counter vaue
+4.0 M | L PEW Reserved for measurement mode
+6.0 C L PEB Counter Status
Bit 0 = UpDown gatus bit (1 =up)
Bit 1 = Status of the CCO
Bit 2 = Status of the Cstart ( 1= Started)
+7.0 M L PEB Reserved for measurement mode

3.2.2 Writing function

Offsat | Use | Operation | Description

+00 | C T PAD Trandfer to the module the Preset Counter vaue
+40 |(C T PAD Trander to the Register C the compare vaue
+80 | M T PAW Reserved for measurement mode

+100|C T PAB Start the counter

+11.0| M T PAB Reserved for measurement mode

+120 | M T PAB Reserved for measurement mode

D Function for Measurement part of the module, see chapter 2.5.
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3.2.3 Example of programming

In this example we will configure the input output this way:

“A” and “B” inputs are not inverted.

“EnableC” is Dynamic and not inverted.

“CCO" is Static and not inverted.

This give us the vaue b#16#45 fotr the parameter INIT_COUNT for the DB1
(Hardware configuration DB).

The base address selected for the input and output is 700 .

In this smple example, when arising edge of the input E2.0 has been detected,
we |load the compare and preset value into the module and then gtart the
counter.

U E 2.0

FP M 200.0

SPBN stx1

L 100

T PAD 700 // Preset counter val ue
L 300

T PAD 704 // Compare value into Register_C
T PAB 710 // Start counter

Stx1: NOP O

Remark: Of course the counting will redly start when arisng edge is detected
on the EnableC module input.

Then we watch when the Compare vaue is reached, we do it looking the
CCO dtatus.

L PEB 706 // load status byte into ACCU1

T VB 201 // Transfer into a byte Flag
U M 201.1 // check the “CCO bit flag
= M 204.0 //put the result in a bit
flag

When the CCO is st, then we rdoad the counter and restart it. Thisis done
just by adding a condition in the starting procedure.

U E 2.0
FP M 200.0
O M 204.0
SPBN stx1

The full versgon of the example can be found in the atached project
DOC_H110.ARJ, the FC1. To run it you need first to edit the OB100 to set
the correct mode.
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3.3 Application example with the counter

Object are carried on a conveyor belt, when those object crossa

photod ectric barrier, the sgnd going out of the photoeectric cdl will be
proportiona to the size of the object and to the speed of the conveyor belt.
But dso the size of the object on the conveyor belt will be proportiond to the
distance covered by the conveyor belt.

So it possible then to find out which are the Size of the object crossing the
photocell. This smple method has been successfully used in the south of
France to sort melons and apricots.

For this purpose, an encoder is fixed on the conveyor, which will give usthe
covered distance by pulse, so we connect it to the input ”A”. The photocell
will be connected to the input EnableC, which will valid the messurement time
(1= Object seen).

o

P
,
I3

(‘D /ﬁ‘otoce” @ PCD2.H110

Encoder 0 -

Input "A"

I L

¥ Input "Enable"”

3.3.1 Configuration of the module Input/Output

= The“EnableC” will beusein adatic way and not inverted, when the
sggnd is High it counts then when the sgnd islow it Sopsto count.

» Theoutput “CCO” isnot usein this application, so the configuration of it is
irrelevant.

=  The counting mode will be the mode x1, because no sgnd will be available
for theinput “B”.

= “A” and“B” input are not inverted, thisisirredevant.

This give us the parameter for the hardware configuration DB, INIT_COUNT
= b#16#0 .
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3.3.2 The software

We need to initidize the module in two case.
1) Inthefirg cycleto prepare the module.
2) Between each measurement to reset the counter value

To do so we will use aflag M150.0, when thisflag is set we initidize the
module. In the init we will reset the counter vaue, set ahigh vaue for the
compare register ( because compare function is not needed) and start the
counter , for the counter to be ready when the EnableC sgnd is coming.

So the code look like that:

U M 150.0 // Flag to init the counter

SPBN  m001

R M 150.0 // reset the init flag

L 0 // Preset value is zero

T PAD 700 // always start counting from zero

//****  Compare function is not needed, so we load a high //**** value which will never be
reached,
//**** to not disturb our application

L dwH#16#7TFFFFF

T PAD 704
T PAB 710 // Start counter
mo0l: NOP 0

Now we need to find out when the measurement is completed, to do so we
will check the Status bit Cdtart.

When Cdart is= 1, this means that the module is counting, when is going
down to 0 it means that the EnableC signdl disappeared.

So when the count is stopped we will read the vaue of the counter and set the
flag to init the module for the next measurement.

L PEB 706 // load the status counter byte

T MB 152 // transfer the copy in MB152

U M 152.2 // Check the bit CStart

FN M 150.2 // for a falling edge

SPBN  m002 // if no falling edge jump to m002

S M 150.0 // set the flag for new init

S #NEW_Value // set the flag new_Data_ready

L PED 700 // load the value in the counter
#SIZE // put it in a output variable

m002: NOP 0
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