MOTION CONTROLLER
USER MANUAL
MOC-01 & MOC-02

Optics Focus Instruments Co., Ltd.

sales@optics-focus.com



, OPTICS
FOCUS

Table of Contents

1. Front Panel. ., 2
P = 7= ol - | 1] DO 3
T @ o -1 oY ={ I G [ =T o | AU 3
4. Set Subdivision (IMICrO STEP) .uuuuuuieeiiie i e e e e e eeeeaaes 5
5. Connection Method ..........ccoiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 6
6. Manual Operation MOAE ........coeeiiiiii i e e e e e e e e 6
6.1  Parameters SETING ..o i 7
6.2 Displacement (step) calculation ........ccceeeeeiieeiiiiiiiiiieee e 8
6.3 MOTION OPEIatION. ... it aaa s 8
6.4 How to control rotary stage manually .........cooouvoiiiiiiiiii e, 8
7. Computer Operation IMOE........ccuueeiiiiiiiee e eeeaae e e e e e eaaans 9
7.1 Software & RS232-USB converter installation ...........cceeevviiiiiiiiiiiiiiiiiiiiiieeeennn. 10
7.2 Joystick iNStAllation ......ccouvueiieeee e 12
7.3 SOftWAre OPEIratioN ...cciieeiiiiee e e e e e e e e e e e e e aa e e eeaes 13
S o1 4 0 U] - 1 22
230 A D 1= T 11 [0 o A 22
S 1o ¢ 4 TV - [ 23
9. Parameters Of MOTOr ... ... uuuuiiiiiiiiiiiiii e aaaaees 24
10.  Attentions aNd FAQL....cooeeiiiieeeeeeeeeeeeeeeeee 24
10.1 ATEENTIONS .ot e e e r e e e e 24
10.2 FAQ oo iiieieeeeeeeeee e 25

1/26



OPTICS
FOCUS

1.

(1)

(2)
(3)

(4)

(5)

(6)

(7)

(8)

9)

Front Panel

LCD It displays the following information in turn from top to bottom: current position value for X, Y, Z, R, T1 and
T2 axis, speed value, displacement value, direction and corresponding status.

key (mode switch) It’s the switch of manual operation or computer control.

(select axis key) It’s enabled only when the mode is manual operation. Press the key, screen will display *,
and you can select any axis of X, Y, Z, R, T1 and T2 in turn .

key It’s enabled only when the mode is manual operation. It controls the stage to start running. The stage
will move the displacement value you set when you press it each time.

key (return to zero) It’s enabled only when the mode is manual operation. It controls the stage to return
to mechanical zero or return to the previously position after it returns to mechanical zero firstly.

key It's enabled only when the mode is manual operation. Press the key, you can enter the setting status.
The corresponding position in the screen will flash, at this time, you can press ‘<’ =" D ,'d’ key to adjust the
parameters of each axis.

(move toward left key) It’s enabled only when the mode is manual operation. Under the setting status, press
the key, cursor will move toward left.

(up key) It’s enabled only when the mode is manual operation. Under the setting status, press the key, value
of the flash digit will increase 1.

(down key) It’s enabled only when the mode is manual operation. Under the setting status, press the key,
value of the flash digit will decrease 1.
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(10) (move toward right key) It’s enabled only when the mode is manual operation. Under the setting status, press

the key, cursor will move toward right.

2. Back Panel

(7) (6) (5) (4) (1)

6-axis Motion Controller

(1) Power socket

(2) Power switch

(3) Connection port for each axis

(4) RS232 port

(5) USB interface (Not available)

(6) DIP switches of subdivision setting, please refer to the left table. Each axis has two DIP switches to decide the
subdivision of itself. Up position is on, down position is off. Please read section 4 to get the detailed setting
methods.

Note: When you control the positioning stages by software, you must enter the same subdivision value in the
parameter’s settings. Otherwise, the positioning stages can’t move correctly.

(7) Table of subdivision setting

3. Change Current

If you bought MOC-01 series controller, please ignore this section. If you bought MOC-02 series controller to connect
the motorized positioning stages with NEMA17 stepper motors, please change the currents for NEMA17 stepper

motors according to the below methods.
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(1) Open the top cover of motion controller.

(2) Find the driver of corresponding axis.

According to the cable connected to the axis on rear panel, you will find the corresponding driver.

\I"" ‘

(3) Change the status of current switches to set up current for corresponding motorized stage.

You will find the current switches 1, 2 and 3 on the driver. Please just change the positions of switch 1, 2 and 3 to OFF,

OFF and ON. It means to change the current for NEMA17 stepper motor to 1.69A. Please don’t change the positions

of other switches.

Peak Current RMS Current Swi1i Sw2 Sw3
1.00 A 0.71A ON ON ON
1.46A 1.04A OFF ON ON
191A 1.36 A ON OFF ON
237A 1.69A OFF OFF ON
2.84A 2.03A ON ON OFF
3.31A 2.36A OFF ON OFF
3.76 A 2.69A ON OFF OFF
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4.20A 3.00A OFF OFF OFF

4. Set Subdivision (micro step)

On the back panel of controller box, there’s a table to show the relationship between switch status and subdivision.
And next to the table, there’re DIP switches of each axis.

This is the picture of back panel of 3-axis motion controller.

DIP

ON
ERRRRRRALALE

123456789101u12

Each axis has two switches to decide the subdivision of itself. For example, on this picture, the subdivision of X axis is
decided by 1 and 2 switches and the subdivision of Y axis is decided by 3 and 4 switches.

On the top left corner of switches, there’s an “ON” label. It means that the up position of switch is ON, the down
position of switch is OFF. So we can know the status of switches for X axis is OFF and ON, and Y axis is OFF and OFF as

well.

Please refer to the left table, when the status of switches is OFF and ON, the subdivision is 2. So the subdivision for X

axis is 2 and for Y axis is 8.
If you want to change the subdivision, please change the status of switches according to the table.

Note: After you change the subdivision, you need to update the subdivision setting in the software.

51726



OPTICS
FOCUS

5. Connection Method

(1) Steps for using our motion controller:
Turn off the controller before connecting.
Connect the positioning stages to the motion controller using the black cables provided.
Connect the motion controller to the computer using white R$232 cable and RS232-USB converter.
Note: Please ensure the motorized positioning stages are connected to the motion controller prior to powering

it on.

(2) If you want to control our motorized positioning stages via the motion controller from other company, you may
need the following information:

® The drivers must be compatible with our stepper motors. Please refer to the motor details in section 9.

® You need to make the cables with DB-9 connector according to the below table or contact us to get the wiring
diagrams.

® If you need to change the direction, please exchange the positive end and negative end of the phase (for
example, A-->A+,B-->B+).

Meaning of the DB9 pins:

Pin Meaning

Null

Zero position and the limit switch which is at the opposite end of the motor

The limit switch which is at the end of the motor

A wW| N R

Loop circuit of limit switch

Null

A+

A-

B+

O 00| N| o U»

B-

The current transmission ratio of photo-electric switch is 20%, please set aside enough margin when you design the

power and circuit.
6. Manual Operation Mode

The initial state of the motion controller is computer control mode. ‘C’ will be displayed on the top left corner of the

LCD and flash. Press key, the mode will be changed to manual operation.
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6.1 Parameters setting

When it’s the manual operation mode, you can set parameters of motion controller as follows.
LCD displays the following information:

* XPos= [000000]

YPos=[000000]

ZPos=[000000]

RPos=[000000]

T1Pos=[000000]

T2Pos=[000000]

Speed <255>

Step <+001000>

: Press the key, ‘*’ will appear and flash. You can select the X, Y, Z, R, T1, T2 axis in turn by pressing the key. Then
you can set parameters for the corresponding axis or control the motion.

: Press the key, ‘C’ will be displayed on the top left corner of the LCD and flash. In this case, the mode changes to
computer control, all keys of the panel are disabled. When you press it again, the mode changes to manual operation
and ‘C’ disappeared.

: Press the key, ‘H” will be displayed on the top left corner of the LCD and flash. There are two options under ‘H’,
0and 1.

(1) Press |1 to select ‘0" and ‘0’ will flash. The function is to control the stage return to the mechanical zero position.
(2) Press|\/|to select ‘1’ and ‘1’ will flash. The function is to control the stage return to mechanical zero position firstly,
then the stage will return to previous position.

: Press the key, ‘“* will flash. The stage will move the displacement you set when you press it each time.

: Press the key, the speed value will flash. You can use |, |\/| key to adjust the value, but the maximum speed value
is 255. You can use |[¢, || key to select digit position.

Note: The speed value is better not more than 150.

Formula:

Actual speed(mm/s or degree/s)=(speed value + 1)*22000* pulse equivalent / 720

After you adjust the speed value, press the key again, the direction sign ‘+’ will appear and flash. You can use |1,
key to change the direction. Press || key to set up the displacement value, you can use |'IN, N[, [€], || to adjust the
value.

After you finish the parameters setting, please press key again. Then you can make another operation.
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Note: Under setting mode, Axis, Ctrl, Home and Run keys are disabled.

6.2 Displacement (step) calculation

In manual operation mode, run distance of motion controller is decided by the displacement. Its unit is step. When
the motor runs a step, the displacement of stage equals to pulse equivalent, namely resolution.

Integral step value of per rotation of the stepper motor=360/stepper angle

For linear stage:

Pulse equivalent = pitch of the lead screw (mm) / (integral step value of per rotation of the stepper motor *
subdivision) =pitch of the lead screw (mm) * stepper angle / (360 * subdivision)

For rotation stage or goniometer stage:

Pulse equivalent = 360 / (integral step value of per rotation of the stepper motor * subdivision * transmission ratio)
= stepper angle / (subdivision * transmission ratio)

Please refer to section 8 to get more formulas.

You can set the subdivision number via the switch on the back panel.

If you set the pulse number of displacement to N, then the actual displacement equals to N * pulse equivalent. The
pulse equivalent is resolution, for the linear stage, its unit is mm, for the rotation stage, its unit is degree.

Note: The unit of displacement is step. If the value on LCD is 100, then the actual displacement equals to 100 * pulse

equivalent.

6.3 Motion operation

Please operate the motion controller according to the following steps:

1. Press key to let the stage return to the mechanical zero position.
2. Press key to select the axis.

3. Set proper speed value.

4. Set the displacement:

(1) If you want to run forward 10mm, you need to set direction ‘+, then set the displacement and press key to
start. The displacement of linear stage equals to 10(mm)/pulse equivalent.

(2) If you want to run backward 40mm, you need to set direction ‘-, then set the displacement and press key
to start. The displacement of linear stage equals to 40(mm)/pulse equivalent.

If you want to control the rotation stage, please replace the value of displacement by the angle value.

6.4 How to control rotary stage manually

There’re two steps to control the motorized rotation stage MOR-200-90 manually by our motion controller. One step
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is to calculate the pulse value depending on the formulas, and the other one step is to input the pulse value into the

motion controller.

(1) You have to understand these formulas:

a. Pulse equivalent = 360 / (integer step of per rotation of the step motor * subdivision * transmission ratio) =
stepper angle / (subdivision * transmission ratio)

b. Pulse number =Actual rotation degree / pulse equivalent

If you want to move the rotary stage M degree, then the corresponding pulse number equals to M / pulse equivalent.

(2) You have to get the parameters in the formulas from the specifications table from our website and then
calculate the pulse value you need.

a. Get these two parameters from our website.

Stepper angle=1.8

Transmission ratio=180

You can easily get these two parameters from the specification of our product from our website.

b. Get subdivision from the back panel of controller box.
Subdivision depends on the DIP switches on back panel of the controller. If you need high resolution, please change

the subdivision to 8. More information about the subdivision, please refer to section 4.

Let’s suppose the subdivision is 8. Then we can calculate the pulse equivalent is 1.8/(8*180)=0.00125. This value is

also the maximum resolution.

c. Get the pulse value you need to input into controller.

So if you need to make the rotation stage rotating 90 degrees, the corresponding pulse value is 72000. (90/0.00125)
Then please input pulse value 72000 into the controller. About the speed, you can try to set up one value less than
255. More operation methods please refer to section 6.

If you need to rotate 180 degrees, the pulse value you need to input is 144000. (180/0.00125)

7. Computer Operation Mode

Please connect the motion controller to the PC using the white RS232 cable and the RS232-USB converter before

turning on the motion controller. Then turn on the controller, ‘C’ will be displayed on the top left corner of the LCD and
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flash. That means it is now the computer control mode.

Note:
Please make sure the motion controller is powered off before connecting the motion controller to the computer.

If you want to control the stages from a long distance, please use a longer RS232 cable. A long USB cable may not work

well.

7.1 Software & RS232-USB converter installation

Please double click the setup.exe file to install our software 7SCSCR and driver of the RS232-USB converter.

DotNetFX40Client
Windowslnstallerd_1
Il 75CSCR for x64.msi

‘\°‘~ setup.exe

5 | "M 7SCSCR motion control software — b
Welcome to the 7SCSCR motion control software A Select Installation Folder (.
Setup Wizard et} e}
The installer will guide you through the steps required ta install 7SCSCR motion contral software an The installer will install 7SCSCR motion control software ta the fallowing folder.

YOUr COmpLIter.

Tainstall i thiz folder, click "Next". To install to a different folder, enter it below or click "Browss".

Folder:
C:\Program Files\SOFNY7SCSCR motion control software’, Browse...
Disk Cost...
WARMING: This computer program iz protected by copyright law and international treaties. Install 7SCSCR motion control software for yourseff, or for anyone who uses this computer:
Unautharized duplication or digtribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law. —
(_) Everyone
0O Justme

< Back Cancel < Back Cancel

"8 7SCSCR motion control software — * "M 7SCSCR motion control software — *
Confirm Installation A Installing 7SCSCR motion control A
e software St
The installer is ready ta install PSC5CR mation control software on your computer. 7SCSCR mation contral software is being installed

Click "Mext" ta start the installation.

Please wait

< Back Cancel < Back Next »
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"Ml 7SCSCR motion control software — * "_'.' I
[—l Installatinn Cnmnlete (|
ENC
SEN A/,
FEAEINFIZAF (1/1) 2 [CHILSER . INF v

Installation Complete

TSCSCR mation control software has been successfully installed

WCH.CH
|__ USB-SERIAL CH3u4B

82/11/72022, 3.8.2023_062

Click "Close" to exit.
&
2D
Install the driver of RS232-USB converter.
Flease use Windows Update to check for any crilical updates to the MET Framework.
< Back Cancel l < Back Cancel l
[ w6y x| [Bmmmmen - 0 x|
Wah T A e, Yah T £/ EN /
HEHE INFICH (1/1) 2 [CHIMISER. INF v HIFINESTT (17132 [BHBMSE) Click to close the window.
e Wi i WCH.CN
i DriverSetup x e |__ USB-SERIAL CH34O
B.2823.82 82/11/2023, 3.8.2823.082
=HEh o E i =l N
48 — 8
L Click to complete the installation.  [L_

"8 7SCSCR motion control software

Installation Complete

TSCSCR mation contral software has been successfully installed.

Click "Close" to exit

< Back

Pleasze uze Windows pdate to check for any critical updates to the \MET Framework.

Cloze Cancel

Shortcut on the desk

The RS232-USB converter driver will be installed when you install the 7SCSCR motion controller software. However, if

the driver doesn’t install successfully, please download it from our website and install it separately.

The unrecognized R$232-USB converter will be listed in the Device Manager as follows.
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'.‘., Device Manager

File Action View Help
& mE M B EX®

> *m |DE ATA/ATAPI controllers

» =2 Keyboards

» £.3 Memory technology devices

> ﬂ Mice and other pointing devices
> [ Monitors

> P Network adapters

i B4 FT232R USB UART

» = Print queues
> D Processors
B9 Securitv devices
After the installation, please get the port number assigned for the USB Serial Port in the Device Manager and then

select the same serial port in our software to connect to the controller.

=4 Device Manager
File Action View Help

= mE HE

v = DESKTOP-1MH3ICK

» & Audio inputs and outputs

> E Batteries

» O Computer

Y e Disk drives

v "% Ports (COM & LPT)
"F|USE Serial Port(COM3)
f? MOXA Communication |
T EEwD (coMm)

<]

7.2 Joystick installation

If you also bought our joystick, the joystick driver will be installed automatically when you connect it to the computer.

After the joystick driver was installed successfully, these devices will be listed in the Device Manager as follows.
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= Device Manager

File Action View Help

= = E HE

e

v = DESKTOR-DAGTTTE
i Audic inputs and cutputs
% Batteries
EH Computer
o Disk drives
@ Display adapters
o DVD/CD-ROM drives

o

~ W& Human Interface Devices

E‘lﬁ USE Input Device

E"ﬁ HID-cempliant game controller

&5 USE Input Device
E‘Lﬁ USE Input Device

Before using the software, right-click on the desktop icon of the 7SCSCR motion control software, select 'Properties’

from the dropdown menu, then switch to the 'Compatibility' tab, check 'Run this program as an administrator’, and

click 'OK'".

7 TSCSCR motion control software Properties

Security Details Previous Versions
General Shortcut Compatibility

If this program isn't working comectly on this version of Windows,

try runining the compatibility troubleshooter.

I Run compatibility troubleshooter |

How do | choose compatibility settings manually?

Compatibility mode
[ Run this program in compatibility mode far:

Windows 8

Settings

Reduced colour mode
&-bit (256) colour
Run in 640 480 screen resolution

[ Disable display scaling on high DP| settings

| [#1:Run this program as an administrator

!;JChange settings for all users

OK Cancel

7.3 Software operation

Apply

Double-click the shortcut on the desk to run the software. If there’s any connection error prompt, please ignore it.

After you choose the correct serial port in the software, the connection error prompt won'’t display.
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(1) Main interface (Manual Operation):

7 75CSCR motion control software

Connection  Parameters  Joystick  Language
Manual Operation
Running
Axis .
Position 0 mm
K-Axis
Yohods Backward Forward
Z-Axis
Decrease 0.00000 = mm Increase
R-Axis
Target Position |0.00000 2| mm Run
T1-Axis
T2-Axis Max Speed |E V| 0.000mm/s

Settings

Return to Zero

Set Zero

Cancel Zero

Stop

The main menu includes ‘Connection’, ‘Parameters’, and ‘Joystick’; the toolbar contains the corresponding shortcut buttons.

Please click “Connection” to connect with the controller first, then click “Parameters” to set the parameters for all the stages

before use.

Auto Run

|— Manual O

Parameters

(2) Connection

peration

Connection

Please choose “Connect MOC-01/MOC-02 Series Motion Controller” and the corresponding serial port NO. If you

also have our joystick, please select the corresponding model number. Click the “Connect” button to connect to

the controller.
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Serial No.

Joystick

[ MOC-Ps1

(7 Connection Controller

MOC-01/MOC-02 Series

O Connect MOC-01/MOC-02 Series Mation Controller

() Connect MOC-04 Series Motion Controller

COM5 ~ | Not connected
COM&6
Ccom21

[ MOC-Ps2

) Connect MOC-03 Series Motion Controller

() Connect MOC-05 Series Motion Controller

MNetwork Connection

232 Serial Connection

485 Serial Connection

Close

Ccom4

COM19

192.166.5.1 Set

X

Not connected

(3) Parameters settings

Please set the parameters for each stage before use.

Running

Axis

® X-Axis

O Y-Axis

O Z-Axis

O R-Axis

O T1-Axis

O T2-Axis

Running

Axis

® X-Axis

O Y-Axis

O Z-Axis

O R-Axis

O T1-Axis

O T2-Axis

Parameter Settings

Stage Type
Translation Stag ~
Running Unit

mm ~
Step Angle

1.8 w
Subdivision

2 w

Screw Lead(Linear Stage)

Ok

Parameter Settings
Stage Type
Rotary Stage v
Running Unit
Degree ~
Step Angle
1.8 ~
Subdivision
2 -
Screw Lead(Linear Stage)

Naone

Ok

Transmission Ratio

Mone

Travel Range
50 -

Megative Travel Range

Paositive Travel Range

Close

Transmission Ratio
180 v
Travel Range

50

Negative Travel Range

Paositive Travel Range

Close
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Running Parameter Settings
Axis
Stage Type Transmission Ratio
Running Unit Travel Range
O Y-Axis Step v 50 -
Step Angle Negative Travel Range
O Z-Axis
1.8 ~
Subdivision Puositive Travel Range
O R-Axis 2 v

Screw Lead(Linear Stage)

T

© T2uis Ok Close
Running Parameter Settings
Axis
Stage Type Transmission Ratio
@ XAvis Goniometer Sta 252 ~
Running Unit Travel Range
O Y-Axs Degree ~ 30 ~
_ Step Angle Negative Travel Range
O Z-Axis 09 .
Subdivision Puositive Travel Range
O R-Axis 2 o
Screw Lead(Linear Stage)
O Ti-Axis None
O T2-Axis

Ok Close

Stage Type: Select the stage type according to the actual situation. There are four types: No connection,
Translation Stage, Rotary Stage, Lab Jack and Goniometer Stage.

Running Unit: mm (for translation stage and lab jack (except for MOZ-80-50)), degree (for rotary stage and
goniometer stage) or step (for all of them)

Note:

For Lab Jack MOZ-80-50, the running unit must choose ‘Step’, because there’s no linear relationship between
pulse and height(mm). Please set all parameters for Lab Jack MOZ-80-50 according to the above picture.

Step Angle: 0.9 or 1.8. Please refer to “motor type” in the specifications table of corresponding motorized stage.
Please get the specifications table from our website.

Screw Lead: (for linear stage) Please refer to “screw pitch” in the specifications table of corresponding
translation stage. Please get the specifications table from our website. Values can be directly entered into this
field.

Transmission Ratio: (for rotary stage and goniometer stage) Please refer to “transmission ratio” in the
specifications table of corresponding rotation stage or goniometer stage. Please get the specifications table from
our website. Values can be directly entered into this field.

Subdivision: Please get the subdivision from the table on back panel of controller box, and then select exact
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same value. Please refer to section 4 to get more detailed information.
Note: This parameter is very important. Please read section 4 to learn how to set it correctly.

B Travel Range: Please select the travel range of translation stage, rotation stage or goniometer stage. Please refer
to “travel range” in the specifications table of corresponding stage. Please get the specifications table from our
website. Values can be directly entered into this field.

u Button: Save the parameters.

| Button: Save the parameters and return to the main interface.

(4) Manual Operation

7 7SCSCR motion control software - a *

Connection  Parameters  Joystick  Language

7

Manual Operation

Running

Axis . 0

o Position mm Settings
X-Axis
REE Backward Forward Return to Zero
Z-Axis

Decrease 0.00000 = mm Increase Set Zero
R-Axis

Target Position  |0.00000 = mm Run Cancel Zero
T1-Axis
T2-Axis Max Speed |E] "‘ 0.000mm/s Stop

| m Click the m button to set the parameters for each axis. Please set the parameters for

the positioning stages before use.

Backward N .
B Free mode: When you press the Forward or - button, the positioning stage will move

toward corresponding direction, and when you stop pressing the button, the positioning stage will stop.

Increase Decrease

B Increment mode: After inputting or selecting a value, you can click or button, then the

positioning stage will move forward or backward.

B Target mode: After inputting or selecting a value, you can click Run button, then the positioning stage will
move correspondingly.

B Max Speed: The speed range is from 0 to 255. The actual speed is displayed on the right side of the drop-down
menu.

Note: The speed value is better not more than 150.
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o REUMIOZ iy the | emumioZew button to move the positioning stage back to the mechanical zero

position (micro switch or Hall sensor) or the nominal zero position (if set).

RewmtoZee | putton and then click ‘N, the positioning

If you have set the nominal zero position, when click the
stage will move to the mechanical zero position firstly, and then will move to the nominal zero position.

Note:

Some of the rotary stages don’t have the mechanical zero. So, for the rotary stages without mechanical zero, return

to zero operation is just to clear the step value in the controller. If you make the return to zero operation for the rotary

stages without mechanical zero, the rotary stages will need a long time to stop.

Set 7 . Set Z . . .
| — : Click the — button to set the current position as the nominal zero position for the

translation stages, rotary stages, lab jacks and goniometer stages with a mechanical zero position. After setting the
nominal zero position for positioning stage, you need to reset the positive travel range and negative travel range.
The direction close to the motor end is defined as the positive direction, while the direction away from the motor

end is defined as the negative direction.

Manual Operation

Running Axis Parameter Settings
@ X-Axis Stags?- Type Transmission Ratio
} Running Unit Travel Range
O ¥-Axis g 2
Degree ~ 20
StepperAngle Megative Travel Range
O Z-Axs
09~
o _ Subdivision Positive Travel Range

Screw Lead(Linear Stage)

O T1-Axis o

Cancel Zero . Cancel Zero . iy . .
| : Click button to cancel the nominal zero position. After canceling the nominal

zero position for positioning stage, please reset the travel range.

Stop Stop

| : Click button to forcibly terminate motion.

(5) How to set the parameters

When you use the software to operate the motorized positioning stages, you need to set the parameters in the
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software firstly. You can get the parameters from the specifications table shown on our website.

For example, we will explain how to set the parameters of motorized translation stage MOX-02-50.

(a) Please get the specifications table of MOX-02-50 from our website.

(b) You can get the following parameters from the specifications table:

Running

Axis

® X-Axis

O Y-Axis

O Z-Axis

O R-Axis

O T1-Axis

O T2-Axis

Parameter Settings

Stage Type
Translation Stag
Running Unit

mm ~
Step Angle

1.8 ~
Subdivision

2 ~

Screw Lead(Linear Stage)

Transmission Ratio

Mone
Travel Range
50 ~

Negative Travel Range

Positive TraveLRafige

Close

Specifications:

You can get Step Angle from [Motor Type] in Specifications table.

You can get Screw Lead from [Screw Pitch] in Specifications table.

You can get Travel Range from [Travel Range] in Specifications table.

Model MOX-02-50
Axes of Motion
ravel Range L- 50mm
Table Size 110x20mm
Mechanica 3-'i'-s-;§,;?=1{ Lead Screw
Screw Py/ L 1mm
}Vd’e/'l"-,-pe Crossed Roller Guides
Resolution ::l_-"Ey.-S/tep) 0.625p
‘v'axhyﬁﬁ: (1/2 Micro Step) 10mm/sec
,-‘-ﬁum Speed (1/8 Micro Step) 2.5mm/sec
Pitch 25"
_,,J_\:_i_sll-_'f:: onal Repeatability <5p
<20p
Tee cal Micro Switch
MEMA17 Stepper Motor 11.89)
DBS(M)
Maximum Static Torque 0.4Nm

(c) Subdivision setting is on the back panel of motion controller. Please refer to section 4.

(6) How to set the zero position for goniometer MOG-65-15

If you want to set the '0' scale on the goniometer as the zero position, please follow these steps:

a. Run the software, firstly set the parameters of goniometer by clicking [Settings] button.

b. Click [Return to Zero] button and then click ‘N’, the goniometer will move to the mechanical zero position.

c. Input the 20’ in the Increment Mode and click [Increase] button to move the goniometer to ‘0’ scale.

d. Click [Set Zero] button and then click ‘Y’ to set the current position as the zero position.

e. Set ‘15’ as the negative travel range and the positive travel range.

f. Click [Return to Zero] button and then click ‘N’, the goniometer will move to the mechanical zero position

firstly and then move to the zero position you set.

If you want to set other degree as the zero position, please refer to the above steps.

(7) Auto Run

You can easily make a new program or edit an existing program to control the complex movement of positioning

19 / 26



OPTICS
FOCUS

stages.

{7 7SCSCR motion control software - 0 X

Connection  Parameters  Joystick  Language
Auto Run

Current Position

X-Axis Y-Axis Z-Axis R-Axis T1-Axis T2-Axis

mm‘ 0

mm

Total Cycles 1 Project Name:

Procedures  RunningAxis ~ Displacement Max Speed Delay(s)  Repetitions  Display Prompt

Add Insert Delete New Project Open Project Save Project
Initial Position
X-Axis Return to Zero Current Cycle lI'
Y-Axis Return to Zero Current Procedure II'
Z-Axis Return to Zero Current Repetition II'
R-Axis Return to Zero
T1-Axis Return to Zero
Run Stop
T2-Axis Return to Zero

Total Cycles: One cycle means all procedures run once. Total Cycles mean repetitions of a cycle.

Running Axis: Select the axis which needs to run in the current procedure.

Displacement: Input the displacement of corresponding axis. If you input a negative value, the stage will move to
the negative direction.

Note: The total displacement of can’t exceed the travel range of the positioning stage.

Max Speed: Input the running speed of corresponding axis.

Delay: Input the interval value between current procedure and next procedure. The unit is second.

Repetitions: It’s the repetitions of current procedure.

Display Prompt: Whether to pop up a prompt to wait for user confirmation before proceeding to the next
procedure.

Initial Position: The positioning stage will move to the initial position before running of project.

_ A [oclick — A9 | ¢ add a new procedure.

M: Click Insert to insert a new procedure before the current procedure.

M: Click __ Delete | to delete the current procedure.
M: Add a new project.

M: Open an existing project. You can also edit the program and save it to a new project.
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m SaePoect | : Click S®2F™t | {5 save the current project.

R . . . R e
[ ] o : When you open a project or add a new project, you can click o , the positioning stages

will move according to the procedures in the project.

(8) Joystick operation

Click “Joystick” menu to use the joystick to operate the positioning stages.

(7 Joystick - [m] X
Current Axis ) Displacement mm Stop
Speed
Max Speed v Set speed

Steps:1.Choose axis. 2.Set speed. 3.Set replacement.

SELECT START

MOC-PS1

Slide your mouse over the button to view its function.

Set X axis as the current axis
Set Y axis as the current axis

Set Z axis as the current axis

Set R axis as the current axis

Set T1 axis as the current axis

Set T2 axis as the current axis

Move the current axis forward freely

Move the current axis by positive Displacement

Move the current axis backward freely

Move the current axis by negative Displacement

Return the current axis to zero

Stop moving the current axis
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Steps:1.Choose axis. 2.Set speed. 3.Set replacement.

FOoCus
(7 Joystick - O X
Current Axis X Displacement mm Stop
Speed
Max Speed v Set speed

SELECT START \

MODE

Slide your mouse over the button to view its function.

MOC-PS2

8.

Set Y axis as the current axis
Set R axis as the current axis

Set Z axis as the current axis

Set X axis as the current axis

Set T1 axis as the current axis

Set T2 axis as the current axis

Move the current axis forward freely

Move the current axis by positive Displacement

Move the current axis backward freely

Move the current axis by negative Displacement

Return the current axis to zero

Stop moving the current axis

Formulas

8.1 Definition:

Step value: The steps stepper motor runs when the stepper motor rotates one circle.

Step angle: The angles stepper motor rotates by single pulse caused.

Pulse equivalent: The displacement (mm) of translation stage or rotation degree (degree) of rotary stage by
single pulse caused, namely control resolution.

Subdivision: Default subdivision is 2, please refer to the table on the rear panel of controller.
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® Pulse number: The corresponding pulse of the displacement translation stage moves or the degree rotary stage
rotates.

® Speed value range: 0-255. It depends on the value you set up.

® The relationship between the speed value and pulse period: 30 / (speed value + 1). When the speed value is

255, the driver will send 0.1171875 pulse /ms.

8.2 Formulas:

Integral step value of per rotation of the stepper motor = 360 / stepper angle of the stepper motor

Stepper angle of stepper motor is 0.9 degree or 1.8 degree. Please refer to the specifications of specific motorized

stage.

(1) For translation stage:

B Pulse equivalent = pitch of the lead screw (mm) / (integer step value of per rotation of the step motor *
subdivision) =pitch of the lead screw (mm) * stepper angle / (360 * subdivision)

B Actual displacement (mm) = pulse number * pulse equivalent
If you set the pulse number of displacement to N, then the actual displacement equals to N * pulse equivalent.

B Pulse number =Actual displacement (mm) / pulse equivalent
If you want to move the translation stage M mm, then the corresponding pulse number equals to M / pulse
equivalent.

B Actual speed(mm/s)=(speed value + 1) * 22000 * pulse equivalent / 720
The speed value is the value you set up. Range of speed is 0-255.

(2) For rotation stage or goniometer stage:

B Pulse equivalent = 360 / (integer step of per rotation of the step motor * subdivision * transmission ratio) =
stepper angle / (subdivision * transmission ratio)

B Actual rotation degree (degree) = pulse number * pulse equivalent
If you set the pulse number of rotation degree to N, then the actual rotation degree equals to N * pulse
equivalent.

B Pulse number =Actual rotation degree (degree) / pulse equivalent
If you want to move the rotary stage M degree, then the corresponding pulse number equals to M / pulse
equivalent.

B Actual speed(degree/s)=(speed value + 1) * 22000 * pulse equivalent / 720

The speed value is the value you set up. Range of speed is 0-255.
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9. Parameters of motor

Model: 42BYGHM607B
Phase: 2

Stepping angle: 0.9°
Current: 1.7A

Torsion: 3.2 Kg.cm

Profile: Both ends of the stages have extended shafts. The front end shaft is 24mm, the other end shaft is 10mm.

Model: 42BYGH613-01B
Phase: 2

Stepping angle: 1.8°
Current: 1.7A

Torsion: 3.5 Kg.cm

Profile: Both ends of the stages have extended shafts. The front end shaft is 24mm, the other end shaft is 10mm.

Model: 57BYGH435-07B

Phase: 2

Stepping angle: 1.8°

Current: 2.8A

Torsion: 12.6Kg.cm

Profile: Both ends of the stages have extended shafts. The front end shaft is 24mm, the other end shaft is 10mm.

The diameter is 6-0.02.

10. Attentions and FAQ

10.1 Attentions

® Long-term overload

Please avoid to use the translation stages and rotary stages in the status of long-term overload.

® Temperature factor

Please use the controller and stages at normal temperature, otherwise the material will be distorted and life will be
shortened and the accuracy will be dropped. If you have special request, please contact us.

® Condition factor
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We have taken some measures to prevent dust for important parts of the products. If the condition is bad, please adopt

better measures.

® Lubrication

Please add lubricating grease in the translation stages and rotary stages every half year according to the using status.

® Limit switch

The translation stages have two limit switches and a optoelectronic switch. When the running distance exceeds the

maximum value, the motion controller will cut off the power to stop running. When the power is off, the motorized

stages can be moved by hand.

10.2 FAQ

Abnormal phenomena

Possible cause

Solution

The stage doesn’t move.

1.Power is off.

2.Cable is not be connected well.
3.Cable wiring error.

4.The stage doesn’t back to zero.

5.The direction is wrong.

1.Turn on power.

2.Turn off power and reconnect cable.
3.Cable wiring error correctly.

4.Back to zero position.

5.Select right direction.

The LCD displays nothing,
the keys don’t work, the

stages don’t move.

1.Reset is not good when turn on the
controller.
2.Connect the cable when power is on.

3.Interference.

1.Turn on the controller again.
2.Turn off the power, reconnect the
cable.

3.Turn on the controller again.

Speed is wrong.

1.Select wrong speed.

2.Select wrong equivalent.

3.There is foreign matter in the guide or screw.

4.Lack of lubricating grease.

5.0verload.

1.Reset the speed value.
2.Select correct equivalent.
3.Clear the foreign matter.
4.Add lubricating grease.
5.Unload.

Noise.

1.There is foreign matter in the guide or screw.

2.Lack of lubricating grease.

3.The stage is not fixed well.

1.Clear the foreign matter.
2.Add lubricating grease.

3.Fix the stage well.

The stage can’t stop after

touching the limit switch.

The limit switch is disabled.

1.Check the wiring of limit switch
carefully.

2.Replace the limit switch.

Can’t run program.

Parameters are wrong.

Reset the parameters.

If you have any other questions, please feel free to contact us.
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