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[Omron Teknik Destek] CP Serisi PLC ile Enkoder Okuma

Giris

Hizli sayic1 girisleri, normal sayic1 komutlar1 (CNT) ile sayilamayan, frekansi yiiksek sinyallerin
sayllmasi i¢in kullanilir. Ayarlar1 yapilmadan standart dijital giris mantig1 ile sayilmaya
calisildiginda okunan verilerde kayiplar olur. Hizli sayicinin anlik degeri, yardimei alanlarda tutulur
(Auxilary Area).

Hizli sayicilar; bir ¢alisma alaninin uzunlugunu, hizim1 6lgmek veya darbe cikishi sensorleri

Olcebilmek i¢in kullanilmaktadir.

CP1E serisi PLC’lerin her modelinde hizli sayici girigleri bulunmaktadir. Asagidaki tabloda,

sinyalin tliriine gore hangi girislerin kullanilmas1 gerektigi kontrol edilmelidir.

Settings in PLC Setup
Input terminal block Interrupt input setting on High-speed counter 0 to 3 setting on Origin search settings on Pulse
) Built-in Input Tab Page Built-in Input Tab Page Output 0/1 Tab Page
'CPU Unit with N T Ting - Quick
1/O Paints . o e uici 1 ‘Two-phase
Terminal | o minal Quick. | Single-phase | i ronial | | TWO-Phase| ooy ynitwith | cPU Unit with
block ber | Normal | Input (increment 4 (pulse/ 20 to B0 point 14 1O point:
label ol input | interrupt | reSPOnse pulse input) preseeos direction) e Lot
input up/down)
00 Mormal ~ _ Counter 0. Counter 0, phase || Counter 0,
input 0 increment input A or up input pulse input
Mormal _ _ Counter 1. Counter 0, phase || Counter 1,
input 1 increment input | B or down input  Jpulse input
02 Mormal | Interrupt | Quick-response | Counter 2, Counter 1, phase || Counter 0,
input 2 |input 2 input 2 increment input A or up input direction
10 —
03 Mormal |Interrupt | Quick-response - Counter 1, phase | Counter 1, Prﬂi‘iam?ty?:g:;
input 3 |input3 input 3 B ordown input  jdirection p_ P
signal
o4 Mormal |Interrupt | Quick-response | Counter 3, Counter 0, phase | Counter 0,
input 4 |input 4 input 4 increment input | Z or reset input reset input
Mormal | Interrupt | Quick-response | Counter 4, Counter 1, phase | Counter 1, Pulse 1, Origin
05 N proximity input
input5 |input5 input 5 increment input | Z or reset input reset input .
signal
— CcCioo
08§ Mormal | Interrupt | Quick-response | Counter 5, _ _ Pulse 0: Origin | Pulse 0, Origin
input & |input6 input 6 increment input input signal input signal
14
Mormal | Interrupt | Quick-response Pulse 1: Origin | Pulse 1, Origin
o7 H . - - - H . .
input 7 |input 7 input 7 input signal input signal
Mormal
o8 input &
MNormal
o9 input 9
20
10 MNormal _ _ . B _ Pulsa 0: Origin
input 10 provimity input signal
1 MNormal _ _ . B _ Pulse 1: Origin
input 11 proximity input signal
MNormal
30 00t 05 |input12
017
Clo1
MNormal
40 06to 11 |input18
to 23
MNormal
60 cloz2 00to 11 |input24
to 35

These functions are supported only by
NMNATTI(SC)-type GPU Units with
transistor outputs
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CP serisi diger PLC’lerde de hizli sayict girisleri bulunmaktadir, ancak modele gore giris

baglantilar1 degisebilmektedir, baglantilar dnce dokiimanlardan kontrol edilmelidir.

Giris sinyallerinin frekansi, asagidaki limitlere uymalidir, daha yiiksek frekansli sinyaller
okunmaya calisildiginda veri kaybi yasanabilir. N/NA tipi PLC’lerde baglanan enkoderin hizi
maksimum 50kHz; E tipi PLC’lerde ise maksimum 5kHz olmalidir. Yalnizca artirimli pals veren
sinyallerde (sensor vs gibi) sinyal hizi N/NA PLC’lerde maksimum 100kHz ; E tipi PLC’lerde 10
kHz olmalidir.

ltem Description
Pulse input method Increment pulse Differential phase | Up/down pulse Pulse + direction
(Counting mode) inputs inputs (x4) inputs inputs
Input signal Increment Phase-A Up pulse Pulse
- Phase-B Down pulse Direction
- Phase-Z Reset Reset
Frequency | N/NAODO(S | 100 kHz: 50 kHz: 100 kHz: 100 kHz:
and number | O)-type CPU | 2 counters, 1 counter, 1 counter, 2 counters
of high- Unit 10 kHz: 4 counters | 5 kHz: 1 counter 10 kHz: 1 counter
speed ECIO(S)- E10 CPU Unit: 5 kHz: 10 kHz: 10 kHz:
counters type CPU 10 kHz: 5 counters | 2 counters 2 counters 2 counters
Unit E14/20/30/40/60(S)
CPU Unit:
10 kHz: 6 counters

Hizl1 Sayici Giris Tiirleri

Hizli sayict ayarlarinda 4 adet pals giris metodu bulunmaktadir:

Increment Pulse Girisi: Tek faz pals girisi sinyallerini sayar. Bu giriste yalnizca artan sayim

yapmak miimkiindiir, gelen tek fazin yiikselen kenar1 baz alinmaktadir.

Conditions for Incrementing

the Count
OFF=0ON| Increment
ON Mo change
|u|1|2|3|4|5[5[?[ 8 |9|ID|I1|12|13|14|15I16| ON-OFF | Mochange
OFF Mo change

» Only rising edges are counted.
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Differantial Phase (x4) Girisi: Sayarken iki faz1 baz alir, A faz1 ve B fazi. Yiikselen ve diisen
kenarlarin durumuna goére sayilan deger azalip artar. A ve B faz1 olan incremental enkoderlerin

sayimi, bu girige uygundur.

Conditions for Incrementing/
Decrementing the Count

Phase A w I 1 1 1 ]L | 1 | 1 | 1 Phase A |Phase B | Count value

- - - OFF—ON | OFF Increment
£ T | I 4 T I f | T 1 T_l
Phase B p v ON OFF—0ON | Increment
ON—OFF | ON Increment
OFF ON—OFF | Increment
8|7|6|5|4|3|2| 1 |2|3|4|5|6|?|8| OFF OFF=0N | Decrement
OFF—=0ON | ON Decrement
ON ON—OFF | Decrement
ON—OFF | OFF Decrement

11 12 1110

w
S

it}
o
rs
"o |
o |
= |
o |
o
o

x4 | o0

Up/Down Pulse Girisi: iki sinyali kullanir, azaltan ve artiran sinyal olarak iki giris vardir.

Sinyallerin yiikselen kenar1 baz alinir.

Conditions for Incrementing/
Decrementing the Count

Increment | | I I | | I I | D Count value
pulse pulse pulse
Decrement ON OFF—ON Increment
pulse ON—OFF onN No change
ol JeJefa]sfefs] e JrJe]s[aJaJe[r]o] OF ONJOFF_| Nochange
OFF OFF—0N Increment
OFF—ON ON Decrement
ON ON—OFF Mo change
ON—OFF OFF Mo change
+ The count is incremented for each increment
pulse and for each it
pulse.

- Only rising edges are counted

Pulse + Direction Girisi: Bu giris bir pals sinyali ve bir yon sinyali alarak sayim yapar.

Sayimin azalan veya artan olmasi, yon sinyaline gore belirlenir.

Conditions for Incrementing/
Decrementing the Count

e FIFLTUALTLALALS TSI UL oo pase [ covmvae
. . OFF—=0ON Mo change
Direction | ON gEE—DN Incremer?t
ON—OFF | ON No change

ol Tzlslelssl7] & [7s[slels 2] 0] o= |ovor] toomme

OFF OFF—0M | Decrement

OFF=ON | ON Mo change

oM ON—OFF | No change

ON—+OFF | OFF No change

- The count is incremented when the
direction signal is ON and
decremented when it is OFF.

- Only rising edges are counted.
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Sayma Islemi ve Resetleme

Hizli saymada kullanilan iKi farkli yontem vardir : Lineer Mod ve Dairesel Mod

Lineer Mod: Giris palsleri asagida belirlenen alt limit ve iist limit arasinda sayma yapabilir.

¢ Increment Mode

0 4294967295
(‘000000 Hex) (FFFlFFFFF Hex)
\

PV overflow

+ Up/Down Mode

2147483648 0 +0147483647
(soooloooo Hex) (oooouoo‘o Hex) (TFFFFFlFF Hex)
— \ | I
PV underflow PV overflow

Dairesel Mod: Giris palsleri kullanici tarafindan belirlenen bir limite gore sayilir. 0’dan artarak
gelen palsler, iist limite kadar sayilir ve yeniden 0’lanir. Sayma islemi 0’dan azalarak basliyorsa
sayim {ist limitten azalarak devam eder.

Bu modda negatif degerler yoktur.

I count vaiue A

2%1

Maximum ring
count

Reset Yontemleri
Enkoderin mevcut degerini sifirlama islemine resetleme denir.
Z Faz1 + Yazihmsal Resetleme

Sayict kanallarma karsilik gelen hizli sayict resetleme biti (A530.00 — A530.05) ON
durumundayken enkoderden gelen Z fazi sinyali (reset sinyali) OFF’tan ON konumuna gelirken

enkoderin mevcut degeri sifirlanir.
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CPU resetleme islemi i¢in, hizli sayici resetleme bitinin OFF’tan ON’a ge¢isini PLC
dongiisiiniin basinda gérmelidir, sonug olarak resetleme biti ladder program igerisinde ON

oldugunda Z fazi1 bir sonraki dongiiye kadar aktif olmaz.

One cycle
-,

|

ase ,_'—l_
o -
eset bi I I I4r—l_|__
nm#l l% L
Vv

J

9 ]
PVnot PVreset PV reset PV reset PV not reset PV reset

reset

Yazilimsal Resetleme

Hizli sayici resetleme biti (A530.00-A530.05) OFF’tan ON konumuna gegtiginde enkoderin
mevcut degeri sifirlanir. Z fazi resetleme yonteminde oldugu gibi, CPU hizli sayic1 bitinin
OFF’tan ON’a gecis durumunu dongiiniin basinda gérmelidir. Ayn1 dongii icerisinde Reset biti

OFF konumuna gegerse OFF’tan ON’a gec¢is PLC tarafindan taninmayacaktir.

«+—»0One cycle

| |
h | |

Reset bit

.

PV reset PV not reset | PV not reset PV not reset

Enkoder Degerini Okuma

Enkoder degeri, PLC igerisindeki yardimci alanlardan okunabilir veya her PLC dongiisiinde

yenilenen PRV komutu ile okunabilir.
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PLC’nin yardimci alanlarindaki degerler MOVL veya diger komutlar ile bagka alanlarina
taginabilir. Degerler PLC’ nin giris ¢ikis yenilenme siiresinde yenilenir. Hizli sayici kanallarinin

PLC’de tutuldugu alanlar asagidaki gibidir:

Read PV Auxiliary Area word
High-speed counter 0 | A271 (upper digits) and A270 (lower digits
High-speed counter 1 | A273 (upper digits) and A272 (lower digits
High-speed counter 2 | A317 (upper digits) and A316 (lower digits
High-speed counter 3 | A319 (upper digits) and A318 (lower digits

( (
( (

High-speed counter 4 | A323 (upper digits) and A322 (lowdr digits
High-speed counter 5* | A325 (upper digits) and A324 (lower digits

ZIEZ(E(EZ(EZE

Yazilimsal olarak PRV komutu ile ladder programi icerisinde okunabilir. PRV komutu 3 bilesenden
olusur : ilk bilesen ile hangi kanalin okunacag belirtilir, ikinci bilesen ile okumanin tiirii belirtilir,

ticlincii bilesen ise alinan bilginin tasindig1 yerdir.

C: Control Data

3 Port = PRV([881) function

2000 bex  [Puise output 0 0000 hex  |Reads the PV

0001 hex  |Pulse output 1

0002 hex  |Pulse output 2 (Only can be used in CP2E-N30/40/80D[H]) 2001 hex Reags status.

0002 hex Pulse output 2 (Only can be used in CP2E-N30/40/60D[H] 0002 hex Reads range comparizon results.
T 9010 nex  |Higrspesd counter 0

= 0000 or 0001: Reads the output frequency of pulse output 0 or pulse output 1.
= 0003 hex

R = 0010: Reads the frequency of high-speed counter input O

%03 hex = 0013 hex: 10-ms sampling method

= 0023 hex: 100-ms sampling method

= 0033 hex: 15 sampling method

0011 hex  |High-speed counter 1

non

W12 hex  |Highepesd counter 2

0012 hex  |High-speed ocounter 3

0014 hex  |High-speed ocounter 4

0015 hex |High-speed counter S(Can't be used in CPIE-EIO[H]
L
1000 hex  |PWM{ES1) output O

OO0

[k semada kullanilan sayic1 kanallari igin ilk bilesene ne yazilmasi gerektigi gdsterilmistir.
Ikinci semada, PRV nin ikinci bilesenine ne yapilmak istendigi belirtilmelidir. Anlik degeri

okumak i¢in #0000 yazilir. #0001 sayicinin ¢alisip ¢aligmadigini gosterir.
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Uygulama Ornegi

CP Serisi PLC ile Enkoder Okuma

Ornekte CP1E-N60 model PLC kullanilmustir.

Hizli sayicilart kullanirken ilk dikkat edilmesi gereken, fiziksel baglantilart dogru yapmaktir.

Incremental enkoder okumasi yapilirken enkoderin NPN veya PNP olmasina dikkat edilmelidir.

Dokiimanda yer alan semalara uygun sekilde baglantilar yapilmalidir.

Calismada 0.Hizl1 sayici kanali kullanilmigtir. A fazi 0.0 girigine, B faz1 0.1 girisine, Z faz1 0.04

girisine baglanmistir.

CX-Programmer’1n sol tarafindaki proje agacinda yer alan ‘Ayarlar’ (Settings) bolimii agilir,

baglant1 yapilan hizli sayici kanali aktiflestirilir ve hizli sayicinin giris tipi secilir.

@ ﬁb NewProject

o Memory
= ¥ Programs

-5 Symbols
B Sectionl
9 END

= S NewPLC1[CP1E] Offline

=S NewProgram1 (00)

~| %5 PLC Settings - NewPLC1

File Options Help

Input constant | Built-in R$232C Port | Serial Option Port
High Speed Counter 0
¥ Use high speed counter 0
[ Counting mode ¢ Linearmode ¢ Circular mode

Circular Max. Count  |500

Reset Z phase, software reset v
o Setin [T |
High Speed Counter 2
r
Counting mode & ol

Circular Max. Count |0
Reset
Input Setting

High Speed Couner 4
[V Use high speed counter 4
Counting mode * Linearmode ¢ Circular mode

Circular Max. Count |0

Pusewpmﬂmsempml 1|
T High opeed Counter 1

™ Use high speed counter 1

Counting mode & (%)
Circular Max. Court |0
Reset z e, software reset

Input Setting | Differential phase input

High Speed Counter 3
-

Counting mode 2]

Circular Max. Count ,”—
Reset
Input Setting

High Speed Counter 5
¥ Use high speed counter 5
Counting mode * Linearmode " Circular mode

Circular Max. Count |0

Reset [softwareresst ] Reset [softwareresst  ~]

Input Setting | Increment pulse input = Input Setting W
Intemupt Input

IN2 |Namal LI IN3 |Noma j IN4 |Il:‘n"a _I INS |H:n'a _I

IN6 |F.cm'a J

IN7 | Normal L‘

X

Asagidaki programda hizli sayici resetleme biti her dongii basinda aktif edilmistir. PRV komutu

hizli sayicinin ilk kanalindan, enkoderin anlik degerini okuyacak sekilde ayarlanmistir. Okunan

enkoder degeri D10 adresine taginmustir.
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P_First_Cycle AS531.00

| Fan

U S

First Cycle Flag
1 P_On

2 N .
Always ON Flag PRV(881)

#10

#0

D10

High-Speed Counter PV Read

Port specifier

Control data

First destination word

Program igerisinde enkoderden okunan anlik deger degistirilebilmektedir. Bunun igin INI

komutu kullanilabilir. 3 bilesen ile kullanilir : birinci bilesen hizli sayict kanalini, ikinci bilesen

kontrol s6zciiglinii, liciincii bilesen ise yeni degerin tutuldugu adresi belirtir.

INI(880)

Mode Control

Port specifier

Control data

First PV word

Hizl sayici ayarlart degistirildiginde, PLC’ye aktarildiktan sonra PLC’nin enerjisi kesilmelidir.
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