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1)

2)
3)

Ensure USB port is plugged in to computer with camera and 2 CONEX-CC controllers

connected

Ensure CONEX-CC controller power source is plugged in

Open the needed software programs
NSTRUCT (program used to control the two motorized axes)

N

a)

b)

. MSTRUCT
i) lcon:

uc480 Viewer (program used to view the camera and take screenshots)

EEE!J

cdsl Viewer

i) lcon:
MATLAB (program used for image processing)

fd v
MATLAB
R2011a

i) lcon:

4) Initialize the components in the programs

a)

NSTRUCT

i) The following screen should pop up after you double-click the NSTRUCT icon:
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CONERCE (ALCTTEF)

CONEX-CE (MRUCPIUN)
COMEX LT (ABLLAGHE)

01113401 14 36 35 315 - CONEXCE (AGLILGME) Acviet dislog craste
20111207 143638 136 . CONEXCC (AEULAGM

0111201 136,38 441 - CONXLC (AELILIGME) Appint lnaded muccaastiby
ZOTIZ01 143720453 - et nsbrurreind i nthorised and avalabie

ii) Double-click on the CONEX-CC (A6UCP9JM) component in the upper left hand corner
of the screen.

iii) Double-click on the CONEX-CC (A6UCP9ME) component in the upper left hand
corner of the screen.

iv) The AGUCP9JM component is the motorized axis that controls the vertical motion of
the motorized stage and the AGUCPOME component is the motorized axis that
controls the horizontal motion of the motorized stage

v) Your screen should look like the following after you double-click the two
components:
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CORERCL (ABLCIYRF)
‘CONBXLE AGLCP3IN)
Jronexcc st sane:|

[Fusms | Fesron 22

11261 MR8 . 200112400 128314 861
20111291 MAT15 02 V1200 14314 363

0113401 1443 15672 - CONEXCC (ALILAGME] Comatrg acpint g
mnmnlﬁgg a%mmmm
20711201 144295782 - CONEXCC Aovict braded sty

(1)

Command Hlstc:nrgpr

Response History :

2011-12401 14:43:15.702 - Registration to instrument : Successful.
2011-12-01 14:43:15.702 - Reqistration and communication with instrument successful

| Initilized
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.. C d: . . . .
vii) In the text box after " a specific set of instructions need to be entered into

the text box in order to initialize each DC Servo Controller component. The following
instructions that need to be done in order to enter in commands are diagramed on
the above screenshot.

(1) The commands need to be entered one by one into the text box.

(2) Once you have entered a command line, you need to click on the lﬂl button
in order to send the command to the DC Servo Controller.
viii) The commands that need to be entered in order are as follows (*NOTE: Command
are not case sensitive):
(1) 1RS (issues a hardware reset of the controller)

Figure: LED state is solid orange before and after executing 1RS command.

(2) 1PW1 (Go from NOT REFERENCED state to CONFIGURATION state)
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Figure: LED status is blinking red after executing 1PW1 command.
(3) 1HT1 (you do not need to enter in this command unless you want to reset the

home/origin position of the servo motor, more information on this command
can be found in the maintenance section of this user manual)

(4) 1PWO (Go from CONFIGURATION state to NOT REFERENCED state)

Figure: LED state is solid orange after executing 1PWO0 command.
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(5) 10R (Starts the execution of the HOME search)

Figure: LED status is solid green after executing 10R command.

ix) A complete list of the commands that the Servo Controller recognizes and more
details on the commands can be found at the following URL:
ftp://download.newport.com/MotionControl/Current/MotionControllers/CONEX/M
anual/CONEX-CC/CONEX-CC%20-%20Controller%20Documentation.pdf

X) The status and color of the LED on the physical DC Servo Controller component

indicate the state that the controller is in. If you are not getting the correct LED
status and color then refer to the above URL to troubleshoot/diagnose the problem.

b) uc480 Viewer
i) The LED located on the top of the camera should be solid green, indicating that it is
ready.
ii) The following screen should pop up after you double-click the uc480 Viewer icon:
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v ucB0 Viewer - No open camera =Aeo0 X

— ——— — ——
iii) dit View uc480 Draw/Measure Help
- C I E @ s 6]
|

iii) Click on the ‘—r icon in the top left corner of the screen in order to open the
camera view. The icon that needs to be clicked is indicated on the above screenshot.
iv) Once you click on the icon the camera view should show up on the screen. If this is
not the case make sure to check the LED status on the top of the camera and try
unplugging and replugging in the USB cable to try to solve the problem.
c) MATLABR2011a
i) The following screen should pop up after you double-click the MATLAB icon:
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File Edit Debug Parallel Desktop Window Help

T % W@ 9 ™| & o B | @ | curentFolder: C:\Users\michael martinl9\Documents\MATLAB ~|[
Shortcuts [2] Howto Add (2] What's New
Curent Foldes =0 x| o e ] | werkspece mOnx

i o % b B | |OD Selectdatato.. ~

C:\Users\dale.hiscock.MSU\Dropbox\MATLAS. Name = Value
C:\Users\dale.hiscock.MSU\Dropbox\MATLAB\45 degrees.
C:\Users\dale.hiscock.MSU\Dropbox\MATLAB\horizontal.

Warning: Directory permission denied: C:\Users\dale.hiscock.MSU\Dropbox\MATLAB\prelim measy
c
c
c

x

|| <« Documents b MATLAB v O [€ #%~ |@ Newto MATLAB? Watch this Video, see Demos, or read Getting Started

— Warning: Directory permission denied:
Warning: Directory permission denied:
Warning: Directory permission denied:
Warning: Directory permission denied: C:\Users\dale.hiscock.MSU\Dropbox\MATLAE\prelim measy
:\Users\dale.hiscock.MSU\Dropbox\MATLAB\vertical.
:\Users\dale.hiscock.MSU\Documents\MATLAS.

Warning: Directory permission denied:
Warning: Directory permission denied:

B |

< 1 b

Command History -0 2 X
T 10/25/201T 1:47 PH —%
~%-— 10/25/2011 3:11 BM --% =
~%-— 10/28/2011 10:08 AM —-%

i~help ginput

t-help if
~$-- 10/28/2011 10:28 BM —-%
~§-- 11/3/2011 3:35 FM —-%
~$-- 11/4/2011 9:55 BM —-% 3
~$-- 11/8/2011 1:07 BM —-%
Select 2 file to view details "%-- 11/10/2011 12:20 PM -3
~$-- 11/10/2011 1:52 PM —-%
~$-- 11/10/2011 3:14 PM —-%
~§-- 11/23/2011 2:44 PM —-%
« m v ~$-- 12/1/2011 3:35 PM —-3% -

Details w7

4 Start| Ready OVR

ii) Click on the E] button at the top-middle of your screen to bring up a screen to
navigate the computer in order to find the desired MATLAB scripts. The button that
needs to be clicked is indicated on the above screenshot. The following screen
should pop up after you click the button.

-
Browse For Folder u

Select a new folder

W My Music &
=| My Pictures
& My Videos
 Saved Games
5 Searches

& /M Computer

[> "Ihj Metwork

4 | DC Servo Controller
| |. MATLAE i

Folder: MATLAE

Make Mew Folder ] [ Ok ][ Cancel
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iii) Once the above screen pops up you need to navigate to the directory containing the
MATLAB image processing scripts.

5) Load chip onto clamping arm
i) Turn Screw clockwise to secure chip snugly onto clamp

S - - - e

3 " j—
(1) Ensure screw is no more than 5mm from the edge of the chip
NOTE: DO NOT clamp chip too hard as it will break the chip.
ii) Turn rotation stage to 0°
iii) Move clamping arm across translational rail till feature is within camera range
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6) Align the middle of the feature on the silicon chip with the scribe
a) Since the translation axis of the scribe is set in place then we need to align the middle of
the feature on the silicon chip with the scribe axis. The following instructions to
complete this task are as follows.

i) Take a screenshot of the camera view by clicking the button in the uc480
Viewer screen.

ii) Once you have done this you need to navigate to the same directory as the MATLAB
image processing scripts and save the image as ‘scibe_align.bmp’.

iii) Open the scribe_align.m file in MATLAB by double-clicking the file on the left side of
the MATLAB screen.

iv) Once the script opens click the ] button at the top of the screen to run the script.
The following screen should pop up after you click the button:

Silicon Chip Cleaving Tool User Manual Page 11



o) Figure 1 L':' (5] ﬂ

File Edit View Inset Tools Desktop Window Help N
Udde M QA $PP L2 |0E @

1.Click on the scribe axis 2.Click the middle of the feature

- -T'-I'L‘-hiwwl
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v) Asindicated at the top of the image, you need to click the inner edge of the platform
and then click the middle of the feature using the crosshair.

vi) Once you have done this the distance that the chip needs to move will be output to
the MATLAB main screen and the text file ‘scribe_align.txt’.

vii) Now go to the AGUCPIME component screen in the NSTRUCT program and click the

[ Send Command file X ] button to find the ‘scribe_align.txt’ output text file from.
Double-click on the text file once you have navigated to it and the horizontal
motorized axis should have moved. (*NOTE: On occasion the NSTRUCT program will
encounter an error when importing the text file. The problem was solved by
restarting the computer and reopening all of the programs again. You may also
choose to copy the command output from MATLAB and paste it into the Command
text box.)

viii) Verify that the middle of the feature is aligned with the inner edge of the platform
using the uc480 Viewer program.
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7) Scribing the Chip
a) Secure chip to platform using clamp.

DO NOT CLAMP THE CHIP TOO HARD as it will break the chip.

b) While holding scribe, unscrew the locking mechanism.

c) Gently lower scribe onto chip. Release scribe.
NOTE: DO NOT release scribe while lowering, as it will break the chip
d) Tighten locking mechanism
e) Pull scribe toward user, across translational stage. This will score the chip.
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8) Align the scribe mark with the inner edge of the platform
a) We need to align the scribe mark with the inner edge of the platform in order to ensure
optimal chip breaking. The following instructions to complete this task are as follows.

i) Take a screenshot of the camera view by clicking the button in the uc480
Viewer screen.

ii) Once you have done this you need to navigate to the same directory as the MATLAB
image processing scripts and save the image as ‘platform_align.bmp’.

iii) Open the platform_align.m file in MATLAB by double-clicking the file on the left side
of the MATLAB screen.

iv) Once the script opens click the d button at the top of the screen to run the script.
The following screen should pop up after you click the button.
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B Figure 1 lilﬂlﬂ
File Edit View Inset Tools Desktop Window Help
Udde M QA $PP L2 |0E @

1.Click the inner edge of the platfrom 2_Click the scribe mark

T e

v) Asindicated at the top of the image, you need to click the inner edge of the platform
and then click the middle of the feature using the crosshair.

vi) Once you have done this the distance that the chip needs to move will be output to
the MATLAB main screen and the text file ‘platform_align.txt’.

vii) Now go to the AGUCPOME component screen in the NSTRUCT program and click the

[ Send Command file X ] button to find the ‘platform_align.txt’ output text file from.
Double-click on the text file once you have navigated to it and the horizontal
motorized axis should have moved. (*NOTE: On occasion the NSTRUCT program will
encounter an error when importing the text file. The problem was solved by
restarting the computer and reopening all of the programs again. You may also
choose to copy the command output from MATLAB and paste it into the Command
text box.)

viii) Verify that the scribe mark is aligned with the inner edge of the platform using the

uc480 Viewer program.
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9) Breaking the Chip

a) Turn screw on clamping arm counter-clockwise to unclamp chip from clamping arm.
T

3

320

L

3

-

10) Break the chip using the vertical axis of the motorized stage

a) Once all of the alignment has been completed and verified the next step is to break the
chip. The following instructions to complete this task are as follows.

i) Go back to the A6GUCP9JM component screen in the NSTRUCT program and type in

1PR-2 into the Command : text box and click the button. This should move
the vertical axis down 2mm and break the chip.

ii) Now type in 1PR2 into the Command : text box and click the button. This

should move the vertical axis back up 2mm and realign the clamp arm with the
breaking platform and realign the two halves of the chip.

11) Check accuracy of cleave (*OPTIONAL)
a) If you choose to check how accurate the design was able to cleave the chip, the

following instructions to complete this task are as follows.

=
i) Take a screenshot of the camera view by clicking the button in the uc480
Viewer screen.

ii) Once you have done this you need to navigate to the same directory as the MATLAB
image processing scripts and save the image as ‘check_accuracy.bmp’.
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iii) Open the check_accuracy.m file in MATLAB by double-clicking the file on the left
side of the MATLAB screen.

iv) Once the script opens click the d button at the top of the screen to run the script.
The following screen should pop up after you click the button:

n Figure 1

:.IEI—-Q

File Edit

View Inset Tools Desktop Window Help
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v) You may to click either the scribe mark or the middle of the feature using the

crosshair.

vi) Once you have done this the distance between the scribe mark and the middle of
the feature will be output to the MATLAB main screen and the text file
‘check_accuracy.txt’.

12) Maintenance
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a) Earlier in the instructions to initialize the components in the NSTRUCT program, it was
mentioned that you may use the 1HT1 command to set the home position of each
motorized axis. The details of this step will be explained here.

i) Before you issue the home set command make sure that the position that you have
the two motorized axes positioned at the home location that you desire.

(1) Since most of the movement is relative, the user can move the axes relative to
the current position (can be checked using the 1PR? Command) can then setting
the current position to the home position using the 1PW1, 1HT1, 1PWO, 10R
sequence.

ii) Once the motors are in the desired home position, type in the same sequence of
commands in the initialization section including the 1HT1 command. For your
convenience the commands are as follows:

(1) 1RS

(2) 1PW1

(3) 1HT1

(4) 1PWO

(5) 10R

b) There are also other minor maintenance issues that need to be checked from time to
time. These details of these issues are as follows.

i) There is tape on the chip breaking platform for the purpose of alignment assistance
and in order to prevent damage to the chip. This tape needs to be periodically
replaced as it will wear down and basically become useless in not maintained.
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ii) The tape that holds the diamond scribe to the scribe arm also needs to be replaced
periodically. The following picture highlights the pieces of tape that need to be replaced.

i)

. - o

y s o N

iii) Ensure scribe tip is aligned to the edge of the yellow tape. This can be done using
the camera.

(1) This can be done by viewing the layout using the camera, and placing the scribe
relatively close to the platform surface. If the tip of the scribe is on the edge of
the yellow tape, it is aligned.

iv) Ensure platform height is the same as the clamping arm.

v) The rubber band on the locking mechanism may need to be replaced periodically.
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