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NX-EC0122 kullanarak Encoder ile Hiz Okuma

1. NX-ECO0122 Encoder Giris Unitesi ve Baglantisi

NX-EC0122 enkoder giris tinitesi tek kanalli 24V open collector pnp enkoder

baglantisin1 destekler. 3 adet harici giris ile sensor baglantis1 yapilabilir. 500kHz

maximum tepki frekansina sahiptir. Sysmac (NJ/NX1) serisinde kullanilabilecek diger

enkoder giris kartlar1 asagidaki tabloda belirtilmistir.

Specification
Unit type P;::?:-d Numberof | Extemal | Maximum 1O refreshing Nu|:|;1ber of Remarks Model Standards
channels inputs Ll method * STy L
frequency mappings
) |1 (NPNy 3 (NPN) NX-EC0112 | UC1, CE, KC
500 kHz 24-\ voltage
Encoder input UC1, N, L,
Input 1 (PNF) 3 (PNFP) « Free-Aun NX-ECIN22 CE, KC
Units refreshing 11 - c1. 6 c
i 3 (NPN NX-ECD132 UC1, CE, K
:'IX Series l ) * Synchronous /0 Line receiver
osition 1 4 MHz refreshing snput UCT. N L
Interface Unit 3 (PNPF) + Task period npu NX-ECD142 CE Ke
pricritized il
2 (NPN) refreshing - NX-EC0212 | UCT, CE, KC
None 500 kHz 2/ input vorage o L
2 (PNP) NX-EC0222 |of ve
* Refer to information on the 1/O refreshing methods in the W524 manual for the communications cycles for each model.

Enkoder baglantisinda asagidaki diyagramda gosterildigi gibi IOV(+) ve IOG(-)

baglantilarindan enkoderin beslemesi (+24V) saglanirken A, B ve Z fazlarindan

enkoderdan gelen puls baglantilar1 yapilir.
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2. Sysmac Studio’da Eksen Eklenerek Hiz Okunmasi

Sysmac Studio’da Configuration and Setup penceresinde NX-EC0122 eklendikten
sonra (online iken Compare and Merge yapilarak da eklenebilir). Edit bolimiinde
enkoder konfigiirasyonu yapilir. Counter Type (Ring/Linear, Maximum/minimum

Counter Value, Pulse Input Metod: Differential Pulse x4) gibi secenekler belirlenir.

Multiview Explorer ~ I

new_Controller 0 ¥ I ———
— r————  temtame ________________________ Vawe ]
MlCooliquntiog=apd Satun Counter Type/Ch1 Counter Type Ring Counter 5

v iR Maximum Counter Value/Ch1 Maximum Counter Value 2147433647
Minimum Counter Value/Ch1 Minimum Counter Value 2147482648

Time Window/Ch1 Time Window
Average Processing Times/Ch1 Average Processing Times
Edge Detection Method/Ch1 Edge Detection Method
Encoder Count Direction/Ch1 Encoder Count Direction
External Input 0 Function Selection/Ch1 Extermal Input O Function Selection
External Input 0 Logic Selection/Ch1 External Input 0 Logic Selection
SRR pooN tinm i1 Bt Input 1 Function Selection
ut 1 Logic Selection
Input 2 Function Selection
1t uiput 2 Logic Selection

s Setting Table

v
\ Return to Default Value
'
!
L

Motion Control Setup>Axis Settings>Add>Motion Control Axis segenegi ile yeni bir
eksen eklenir. Axis Basic Settings’de Axis type: Encoder axis ve Input device 1: NX-
ECO0122 olarak belirlenir.

I-ﬁ:% CA ¥-ECC201 (EOD1 Unit 1[Node3] at. 0 Map gs tion0 - Program( MC_Axis000 (0,MC1) X%

Axis number
Motion control

Control function
Feedback control 0 op
Input device 1 Channel
Input device 2 Channel
Input device 3 Channel
Output device 1 Channel
Output device 2 > Channel
Output device 3 < > Channel

¥ Detailed Settings
Reset to Default

| Function Name Device Process Data
+ Output (Controller to Device)

+ Input (Device to Controller)

+ Digital inputs

4 The combinations of MC Function Module functions and process data are changed.
When changing the combinations, please confirm that they behave as intended.
Invalid combinations may cause unexpected operations of the equipment and machines.
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Unit Conversion Settings bolimiinde Unit ve Travel Distance ayarlari yapilir. Work
travel distance per rotation boliimiine ¢alisma araligi 6nceden girilen Unit birimine
gore girilir (bu 6rnekte 360 derece olarak belirlenmistir). Onceki sayfada anlatilan Pulse
Input Metod: Differential Pulse x4 segildigi i¢in enkoder ¢oziiniirliigii 4 ile garpilarak
Command pulse count per motor direction boliimiine girilir (Bu 6rnekte 2000 puls’lik
bir pnp encoder i¢in (E6C2-CWZ5B 2000P/R 2M) 2000x4=8000 girilmistir).

MC_Axis000 (0,MCT) X

¥ Unit
Unit of display @ pulse @ mm ® um @® nm QO degree @ inch
¥ Travel Distance

Command pulse count per motor rotation pulsefrev —- (1)

© Do not use gearbox
Work

@

mmand pulse count per motor rotation [UDINT]

* Travel disf Unit of di
rk travel distance per motor rotation [LREAL] Imzle s Ihaie )]

@ Use gearbox

Position Count Settings boliimi “Rotary mode” olarak segilip Modulo ayarlar1 asagida

gosterildigi gibi 0-360 derece araliginda tanimlanabilir.

-ECD...rat 0 Map G 5 =+ Section( - Program0 MC_Axis000 (0,MC1) X-

Count mode @ Linear mode © Rotary mode
Module maximum position setting value ElY] degree
Module minimum position setting value Y] degree

Encoder type |Incremental encoder v
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Eksen ayarlarindan sonra program igerisinden veya Watch Tab (View>Watch Tab)
penceresinden (6rnegin eksen adi MC_Axis000 ise) MC_Axis000.Act.Vel degeri
dogrudan okunabilir. 500rpm hizda dénen bir motor asagidaki gibi Watch Tab
penceresinden yaklasik 3000 derece/saniye ((500/60)x360) olarak okunabilmektedir.

Watch (Project)1

Device name | Name | Online value | Modify | Comment | Datatype |

new_Controller 0 [rputName. ]

3. PDO’dan Pulse Rate Ekleyerek Hiz Okunmasi

Encoder ekseni eklenmesinin kisith oldugu durumlarda (PLC’de kullanilabilir enkoder
eksen sayisi agildiysa veya mevcut degilse), PDO iizerinden Pulse Rate degeri eklenerek
de hiz dolayl1 olarak okunabilir.

NX-ECO0122 parametrelerinde (Edit boliimiinde) bulunan Time Window/Chl Time
Window degerine bir drnekleme siiresi atanmalidir. Ornegin 100ms girildiginde her
100ms’de Pulse Rate degeri giincellenecektir. Average Procesing Times degeri ise eger
ortalama almmmak isteniyorsa ortalama hassasiyeti (ortalama i¢in alinan Ornekleme

sayisi) belirlenir. Bu degerler girildikten sonra Transfer to Unit secilip génderilir.

[B son_1- new_Controller 0 - Sysmac Studio

MUltiview Explorer

L —]
Item name Value
Counter Type/Ch1 Counter Type Ring Counter v
W 5 EtherCAT Maximum Counter Value/Ch1 Maximum Counter Value
Minimum Counter Value/Ch1 Minimum Counter Value -2147453048
= = Pulse Input Method/Ch1 Pulse Input Method
e Time Window/Ch1 Time Window

Average Processing Times/Ch1 Average Processing Times |
Edge Detection Method/Ch1 Edge Detection Method

44 Configurations and Setup.
"5 EtherCA

Encoder Count Direction/Ch1 Encoder Count Direction
External Input 0 Function Selection/Ch1 Extemal Input 0 Function Selection
External Input 0 Logic n/Ch1 Extemnal Input 0 Logic Selection

External Input 1 Functi ction/Ch1 External Input 1 Function Selection
ction/Ch1 External Input 1 Logic Selection
selection/Ch1 External Input 2 Function Selection

LF4 DataTracel
v

Return to Default Value

- 100
number of averaging procedures for the Pulse Rate Measurement Function for encoder input 1.
the function is disabled.

Transfer to Unit Transfer from Unit Compare

' 100 ms ' 100 ms

f T

! 1
The time window : The time window is . A0ms . 40 ms 40ms
is setto 100 ms. | changed to 40 ms. e et <

W N L
| 1 | 1 Il

—--Y

Pulse rate Pulse rate Pulse rate Pulse rate
measurement measurement measurement measurement
value value value value
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PDO ekleme/gikarma igin; eger coupler kullaniliyorsa Ethercat\NX-ECC201
secildiginde agilan sayfada NX-EC0122 segilerek Edit 1/O Allocation Settings tiklanir.

B son - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help
1.

d G @
l_ll"'

Multiview Explorer

new_Controller 0 ¥

Ttem name Value
Device name
Model name NX-EC0122
Product name Incremental Encoder Input...
Unit version 11
NX Unit Number
NX Unit Mounting Setting
Serial Number
Power consumption
Unit width

Chi Pulse Period Measure...
Ch1 Latch Function : 16 [bi..

Ch1 Encoder Present Positi...|
g IYO allocation settings Ch1 Pulse Period Measure...
FA Data Trace B Ch1 Latch Status : 16 [bits]

- Ch Latch Input 1 Data: 3...
{ Frogarmng —— | ot Lo s 2 3.
Ch1p e Rate . Il

Uniit operation settings Edit Unit Operation
Settings
I/0 allocation settings
Sets the I/0 allocation.

PDO ekleme/gikarma igin; eger coupler kullanilmiyorsa CPU/Expansion Rocks\CPU
Rack secildiginde agilan sayfada NX-EC0122 segilerek Edit 1/0 Allocation Settings

tiklanir.

son - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

|

Multiview Explorer

new_Controller 0 v
ftem name Value

Device name N3

Model name NX-EC0122

Product name Incremental Encader ...

Unit version

NX Unit Number

NX Unit Mounting Setting

Serial Number

Power consumption

Unit wicth
Ch1 Pulse Period Meas...
Chi Latch Function : 1...
Ch1 Encoder Counter..
Ch1 Reset/External Inp...
Ch1 Encoder Present P...

1/0 allocation settings Ch1 Pulse Period Meas...
Chi Latch Status : 16 [..

- Ch1 Latch Input 1 Da
> Ch1 Lateh Inowrt 2 Datanr
g | it VO Allocation
Settings

Unit operation settings Edit Uniit Operation
Settings

~ Device name
Set a Unit name.
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Solda agilan I/O Entry Mapping Unit penceresinde Input (Input Data Set 1) secilir,
sagda acilan 1/O entries included in the Input Data Set 1 penceresinde Add 1/0O Entry

butonuna tiklanir.

B son_1 - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

pll B Node3: NX-ECC201 (E0DT) X

[rew Commter 0~ | |:| 1/O Allocation Status: {1) /O data size Input 52/1024 [bytes] Output 4/1024 [bytes
3 . 3/255 Output 1/255
LA Confi ns and Setup
CAT

(2) Number of /0 entry mappings Input 3/25

1/ Entry Mapping List 1/0 entries included in the Input Data Set 1
Input 144[bits] |I|dE\ | |Data Typel| 1/0 entry name
BrE 2B ] -E'.IT.-
ISelection|Input/Outputil/O entry mapping name| Fag | n.anm 01 8[bit] Chi Reset/Extemnal Input Status Aggrﬁgﬂled [EEp—y—
= No option = 0x6002:01  32[bit] D\NT Ch1 Encoder Prasent Position Encoder 1 current position
0x600801 8(bit] BYTE  Chl Pulse Period Measurement Status  Aggregated status of pulse peri
abi] - Padding
0x600401 16[bif] WORD  Chi Latch Status e
0x6005:01 32[bif] DINT  Chi Laich Input 1 Data The value latched by latch inpui
0x6006:01 32fbif]l DINT  Chi Laich Input 2 Data The value latched by latch inpui

£4 Data Trax
v
» i@ POUs
» ™ Data
» P Tasks

Add /O Entry

oK Cancel | | Apply

Agcilan Add 1/0 Entry sayfasinda 0x6003:01 Chl Pulse Rate degeri segilerek OK
tiklanir. Yukaridaki PDO allocation penceresinde Apply ve OK tiklanarak PDO

eklenme iglemi tamamlanmis olunur.

Add 1O Entry - o X

0x6007:01 Chil Internal Latch Data
0x6008:01 Ch1 Pulse Period Measured Value
0x6010:01 Ch1 Time Stamp

Ch1 Pulse Rate

Data type : UDINT
Size : 32[bit]
Comment : Counter 1 pulse rate

Cancel
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I/O Map sayfasinda NX-EC0122’nin altinda bulunan Chl Pulse Rate degerine bir
degisken atanip senkronize edildikten sonra Pulse Rate degeri okunmaya hazirdir.

Not: Pulse Rate degerinin PDO’dan eklenerek okunmasi yontemi kullaniliyorsa enkoder

eksen olarak eklenmemelidir.

‘ son_1 - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

3 Port <criptio | R/W | DataType | Value | \Variable |
e baviial) g w & EtherCAT Network Configuration

bd Configurations and Setup ¥ " NX-ECC201
¥ 5B EtherCAT » Sysmac Error Status Sysmac error status on Slav R ] 16#2
» NX Unit Registration Status 125 Status whether the NX Unit R ARRAY[0..12*
p NX Unit I/O Data Active Status 125 Status whether the NX Unit R ARRAY[D..12*
v NX-ECO122

» Ch1 Encoder Counter Status Aggregated status of Encot R BYTE 16#1
» Ch1 Reset/External Input Status ~ Aggregated status of resety R BYTE 16#8

Ch1 Encoder Present Position Encoder 1 current position R DINT 709029
O DBiNTGs |
» Chl Latch Status Aggregated latch status of R WORD 1630
Ch1 Latch Input 1 Data The value latched by latch i R DINT 0
Ch1 Latch Input 2 Data The value latched by latchi R DINT 0
4 Data Trac s # Ch1 Pulse Period Measurement Sta Aggregated status of pulse R EYTE 1630

v p Ch1 Latch Function Aggregated data of latch i W =~ WORD

» i@l POUs » Ch1 Pulse Period Measurement Fur Aggregated byte data of th W WORD
» £ Dats | ¥ & CPU/Expansion Racks
: Built-in | » ' Built-in I/O Settings
oLl  OptionB Option Board Settings
" NXBusN p ° MX Bus Master

Yukaridaki 6rnekte Pulse Rate degeri 6665 olarak gozitkmektedir (100ms Time Window
degerinde).

Bu deger 500rpm hizla dénen 2000 puls’lik bir enkoder’da (x4 Input metodu ile) ve

100ms Time Window degeri ile okunmustur ve su sekilde hesaplanabilir:
500rpm/60 = 8.33 tur/saniye

2000 x 4 = 8000 puls/tur
8000 x 8.33 = 66640 puls/saniye

Time Window 100ms girildigi igin yukaridaki deger 10’a boliinerek 6664 gibi yaklasik
bir deger elde edilebilir.
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Frekans ve Pulse Rate ile Time window formiilasyonii asagida belirtilmistir:

Fulse rate value
Frequency (kHz) =

Time window (ms)

Ratation rate (rpm) ile Pulse Rate degeri arasindaki iliski asagidaki formiilasyonda

belirtilmistir:

Fulse rate value 60,000

Rotation rate (rfmin) = X
Encoder resolution (pulses/rotation) Time window (ms)

I/O Map’te goziiken PulseRate degeri (6665), tersten yaklasildiginda 6rnegin bir ST
dilinde asagidaki gibi simule edilebilir:

TimeWindow =0LE
EnkoderCozunurlugu :=2000;
EncoderlnputMetod | p 4 4

Frekans|p 66570 :=((UDINT_TO REAL{PuIseRate m]ﬂlme‘w'mdow:

RPM= (Frekans / (EnkoderCozunurlugu * EncoderlnputMetod ] * B0;

B0 sl B LA s L kg e

TimeWindow:=0.1;

EnkoderCozunurlugu:=2000;

EncoderInputMetod:=4;

Frekans:=((UDINT_TO_REAL (PulseRate))/TimeWindow) ;

RPM:= (Frekans / (EnkoderCozunurlugu * EncoderinputMetod)) * 60;

Variables

Namespace - Using

Initial Value AT | Retain | Constant | Comment |
Bl TimeWindow a O
EnkoderCozunurlugu INT ] 0
EncoderinputMetod INT O O
RPM REAL O |
Frekans REAL (] O

Vaniables

Namespace - Using

Intemals Data Type Constant |  Comment |
Extemnals | pyjcoRate (|

Trigger BOOL O
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Asagidaki orneklerde Time Window ve Average Processing Times cesitli degerlerde

girilerek PulseRate degeri i¢in ¢esitli DataTrace’ler alinmstir.

Time Window degeri yiiksek ise 6rnekleme siiresi artmis olacagindan ¢ok degisken bir
PulseRate degeri elde edilmistir (66658 ile 66674 arasinda)
Time Window: 1000 ; Average Processing Times: 0

4000 5000 8000 9000

Ayni Time Window degerinde (1000ms) Average Processing Times 100 girildiginde
olusan katarin 100 6rnekleme ile ortalamasi alindigindan asagidaki trace’de goriildigi
gibi 66660 degerinde diiz bir veri elde edilmistir.

Time Window: 1000 ; Average Processing Times: 100

10000
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Time Window: 100 ; Average Processing Times: 0

S AR LA LR SRR
4000 5000 6000 7000 8000
Time (ms)
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' ‘ m“ Mame: PulseRate |

il
[l

|
|

Time Window: 10 ; Average Processing Times: 0

NERRR AR
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Time Window: 10 ; Average Processing Times: 100
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4. NX ReadObj FB ile Anlik Pulse Rate Okunmasi

NX I/O kartina ait parametrelerin degerleri NX_ReadObj komutu ile okunabilir. Ladder
Program igerisinde “F ” kisa yolu ile eklenip NX_ReadObj yazilip aratilarak eklenebilir.

NX_ReadObj_instance

NX_ReadObj
— Execute Done —
— UnitProxy Busy —
—Ohj Error —
—{TimeOut ErterlD —
RaadDat
EmrorlDEx[—

Bu fonksiyon blogu Execute giris tipine sahiptir. Dolayisiyla bir kere tetiklenmesi
yeterlidir.
UnitProxy girisine /0O map’te belirtilen degisken yazilir. Bu hangi NX I/O kartindan

okuma islemi yapilacagini gosterir.

[B] Auto Connect Project - new_Controller_0 - Sysmac Studio

File Edit View Insert Project Controller Simulation Tools Window Help

| RAW | Data Type |

BYTE
ARRAYIO.
ARRAY[0.12|

BYTE
BYTE
DINT
UDINT

WORD
DINT
DINT
BYTE
WORD
WORD

1/0 Map’te Node Location Information bilgisinin goriinmesi igin NX-ECO__ kartina sag

tiklanarak, Display Node Location Port segenegi segilir ve bu degere bir degisken atanir.

B Aute Connect Project - new_Controller_0 - Sysmac Studio

File Edit View lnsert Project Controller Simulation Tools Window Help

1/0 Map x

new_Controller 0 v .

Configurations and Setup od 0

NXUnitNumber123

FuzeRate lobal Variables

Programming
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Obj girisi okunacak olan deger adreslerinin Structure adidir. Bu Structure ile ST’de

okunacak degerlerin Index ve SubIndex numaras: verilir.

Variable Name Description Data type Valid range | Unit | Default

Obj Object Parameter | Object parameters. | _sMNXOBJ _ACCESS | — - -
Index Index Index. UINT Dependson |— |0
Subindex | Subindex Subindex. USINT data type.

Enkoder kartinin kullanici manuelinde (W524) bu degerlerin Index:6003 (UINT) ve
Sublindex:01 (USINT) oldugu belirtilmistir.

To read the pulse rate of the Incremental Encoder Input Unit, set the index to UINT#16#6003 and
set the subindex to USINT#1 for the pulse rate for channel 1 and to USINT#2 for the pulse rate for
channel 2.

Timeout degeri komutun zaman asimi degeridir. Default degeri 0. Talep edilirse
degistirilebilir.
ReadDat okunan olan degerin kaydedilecegi degiskendir.

NX-EC0122 parametrelerinde (Edit boliimiinde) bulunan Time Window/Chl Time
Window degerine bir drnekleme siiresi atanmalidir. Ornegin 100ms girildiginde her
100ms’de Pulse Rate degeri giincellenecektir. Average Procesing Times degeri ise eger
ortalama alinmak isteniyorsa ortalama hassasiyeti (ortalama i¢in alinan Ornekleme

sayisi) belirlenir. Bu degerler girildikten sonra Transfer to Unit secilip gonderilir.

son_1 - new_Centroller_0 - Sysmac Studio

File Edit Wiew Insert Project Controller Simulation Tools Window Help

Multiview Explorer

-1 0
I ——]
S— r—————  ®emname Value
v Counter Type/Ch1 Counter Type fing Courter v
¥ 5 EtherCAT Maximum Counter Value/Ch1 Maximum Counter Value
» Minimum Counter Value/Ch1 Minimum Counter Value -2147483648
e T Pulse Input Method/Ch1 Pulse Input Method
Time Window/Ch1 Time Window

Edge Detection Method/Ch1 Edge Detection Method

Encoder Count Direction/Ch1 Encoder Count Direction

External Input 0 Function Selection/Ch1 External Input 0 Function Selection
External Input 0 Logic Extemal Input 0 Logic Selection
External Input 1 Funct External Input 1 Function Selection
External Input 1 Logic xtemal Input 1 Logic Selection
External Input 2 Function Selection/Ch1 External Input 2 Function Selection

¥ & Data Trac . External Input 2 Logic Selection/Ch1 Extemal Input 2 Logic Selection

LEA D
L Frosormia—— |

Retum to Default Value
~Help
Data type: USINT
Valid rany 00
Commen = number of averaging procedures for the Pulse Rate Measurement Function for encoder input 1.
Whe t1o 0, the function is disabled.

Transfer to Unit Transfer from Unit Compare
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Asagidaki ornekte NX_ReadObj ile okunan NXReadData degiskeni enkoder kartinin
Pulse Rate degeridir. Bu deger Ladder ve/veya ST programlariyla hiz bilgisine (RPM)
doniistiiriilmiistir.

Not: Pulse Rate degerinin okunabilmesi igin enkoder ekseni eklenmemis ve Pulse

Rate’in PDO’dan eklenmemis olmas1 gerekmektedir.

Variables
NXObjectMumber123.Index 4579 :=16#6003;

NXObjectNumber123.5ubindex =16#01;
NXObjectNumber123.IsCompleteAccess m =FALSE;

NJ(ReadDataREAL::UDINT_TO_REAL(NXRﬂadData :

TimeWindow ::

EnkoderCozunurlugu | p 2000 =2000;

EncoderinputMetod _ =4;
RPM : [Frekans / (EnkoderCozunurlugu * EncoderlnputMetod ) * 60

Asagida bu program i¢in kullanilan degiskenler listelenmistir.

Variabl

Na

Name | Data Type Initial Value | AT | Retain | Constant | Comment |
o] ReadPulseRate BOOL
Read_NX_OBJ123 NX_ReadObj

NXReadData
NXErrorlD WORD
NxError BOCL
ReadDone BOOL
Frekans REAL
FreqDone BOOL
NXReadDataREAL REAL
TimeWindow REAL
EnkoderCozunurlugu INT
EncoderinputMetod INT
RPM REAL

Oogooooo|oooa
Oogooooo|oooa

Variables

Namespace - Using

Internals Data Type Constant Comment |
MXUnitNumber123 _sNXUNIT_ID
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