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CP1H-Y20DT-D PLC with NP3-MQ000B HMI and R7D-BP01L Servo.
PURPOSE:




This document will show you how to set up the PLC, HMI, and servo to communicate with one another.  Wiring examples, programming, and parameter set-up is included.  This application uses the servo motor as a rotary application without any gear box.  The resolution of the rotation will be at 0.1 degrees.
REQUIRED EQUIPMENT:

1. CP1H-Y20DT-D

Omron CP1 PLC.
2. CP1W-CIF01


Omron RS-232C Option Board.
3. CP1W-CIF11


Omron RS-422A/485 Option Board.

4. NP3-MQ000B


Omron NP HMI.

5. C200H-CN320-EU

Omron PLC to HMI 3m Cable.

6. R7D-BP01L


Omron 100W Servo Amplifier.

7. R88M-G10030L-S2

Omron 100W Servo Motor.

8. R88A-CRGB003C

Omron Motor Encoder 3m Cable.

9. R7A-CAB003S

Omron Motor Power 3m Cable.

10. R7A-CLB002S2

Omron Servo Amplifier Power 3m Cable.

11. XW2Z-100J-B28

Omron Connector-Terminal Block 1m Cable.

12. XW2B-34G4


Omron Connector-Terminal Block Conversion Unit.

13. R7A-DIN01B


Omron DIN Rail Mounting Unit.

14. S8VS-03024


Omron 24VDC Power Supply Unit.
REQUIRED SOFTWARE:


1.
CX-Programmer V8.10
Omron PLC Programming Software.

2.
NP-Designer V1.00

Omron HMI Software

3.
CX-Drive V1.70.4.20

Omron Drive Programming Software.
REQUIRED CABLES:

1. R88A-CCG002P2

Omron Personal Computer Monitor Cable.
2. Multiple USB Cables (2)
FILES:

· CP1H-Y_Motion.doc

The file you are reading.

· CP1H-Y20DT-D.cxp

CP1H PLC Program.
· NP3-MQ000B.npp

NP HMI Program.
· R7D-BP01L.sdd

R7D Servo Parameters.
HELPFUL MANUALS:

· W451
Omron CP1H/CP1L CPU Unit Programming Manual
· W450
Omron CP1H CPU Unit Operation Manual
· I561
Omron Smartstep 2 Series User’s Manual

· V096
Omron Programmable Terminal NP-Series User’s Manual
· Omron NP-Series Programmable Terminal Host Connection Manual
INSTRUCTIONS:
1. Wire everything as shown below & on next page.
[image: image12.png]



[image: image2.jpg]Rrm-gpoL
R7A-DNOTE

O
0

@ O -sees
&

soap0

S04

10508

0007
= Toon

Q|

%o

Ty

Gos

oo

o

y1m

RSBA-CROBOOSE o=

Xomz-1004-828 Eo=

Eor

gy

10
] [En
=
[elellelole

R7A-cLE002S2 i

R7A-CABOLS

Tine

G-

ragu- 10020152 o

BeNe

- oo

Blcjejers)

T T
ENORTEE

5





[image: image3.jpg]T TR
w |a w

s e

PTG CoLETE R

itk kvl

e

T BT ST,

s

ETETTEY

e s £

EIETE

v, cope e v

T

n

e e e i pl oy [ ]

e

e

[ T





2. Apply power to everything.
3. Open up CX-Programmer & open this file.  Connect the USB cable into the computer & PLC.  Go online with the PLC & make the following changes in the Settings.  Here’s an explanation of the settings changed in the PLC:

· Be sure to check “Use High Speed Counter 0” – this enables the ability to get pulse feedback from the motor.  Everything else can be left at default since those are the settings needed.
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· Change in the “Base Settings” the Limit Input Signal Operation to Always & Limit Input Signal to NO.  This will cause the servo to always look for a normally-open over-travel limit switch/sensor at all times.  All other parameters in this section can be left to default values.  Basically, this disables the over-travels.
· Check the box “Use Define Origin Operation”.  Change the Detection Method to Method 2 (Origin Proximity Input Signal not Used).  Change the Origin Input Signal & Proximity Input Signal to NO.  Change the Search High Speed to 3600 (units are degrees/second).  Change the Search Proximity Speed, Search Acceleration Ratio, and Search Deceleration Ratio to 360 (units are degrees/second & Hz/4ms).  Change the Origin Return Speed to 7200 (units are degrees/second) and Acceleration Ration & Deceleration Ratio to 360 (units are Hz/4ms).  All other settings can be left at default.
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4. Make the following changes for Serial Port 1.  This will allow for the PLC to communicate with the HMI.
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5. Go online with the PLC & download.  Be sure to Select Settings before downloading.
6. Go offline with the PLC.  Disconnect the programming cable (USB cable).  Turn power off, then on to the PLC.
7. Open up NP-Designer & open this file.  Make the following changes.  This will allow for the HMI to communicate with the PLC.
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8. Connect the USB cable into the computer & HMI.  Download the file to the HMI.
9. Open up CX-Drive & open this file.  The following parameters were changed:
· Pn44 = 900 (Encoder Divider Setting – Set the number of pulses per rotation of the encoder pulse to be output to the host).  This is per quadrature, therefore there are 3600 pulses per revolution (this will allow for 0.1 degree increments).

· Pn45 = 1 (Encoder Output Direction Switch – Reversing Logic of the output pulse from the rotary encoder).
· Pn4B = 3600 (Electronic Gear Ratio Denominator – Set the pulse rate for command pulses and Servomotor travel distance).  The is per revolution, therefore this allows for 0.1 degree increments.

10. Connect the R88A-CCG002P2 Omron Personal Computer Monitor Cable between the computer and the drive.  Go online with the drive.  Download this file.  Turn power off, then on to the drive.
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11. Now to explain some operation of the system.  Upon power up, you will have to press the “Reset Alarm” button.  Next, before any motion is allowed, you will have to press the “Origin Search” button so the motor can find home.  After that is complete, motion is allowed.  The current position of the motor is displayed at all times.  The “Jog Speed” setting is used in conjunction with the buttons “Jog Forward” and “Jog Reverse” buttons.  The “Position”, “Move Speed”, “Acceleration”, and “Deceleration” settings are used in conjunction with the “Relative Move Enabled” and “Move” buttons.  Pressing the “Relative Move Enabled” button once will cause the button to change state to “Absolute Move Enabled”.  Pressing the button once again will cause the button to change state back to “Relative Move Enabled”.  When the button displays “Relative Move Enabled”, incremental / relative move is enabled.  When the button displays “Absolute Move Enabled”, absolute move is enabled.  Motion will commence for this by pressing the “Start Move” button and the motor will move in a fashion based upon your settings.  Pressing the “Stop Move” button will cause the motor to coast to a stop based upon the “Deceleration” setting.  Pressing the “Origin Return” button will cause the motor to return to encoder position 0 without have to be re-homed.
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