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1. WAFER DICING SAW SETUP

1.1“Check List”
Before using the Wafer Dicing Saw (WDS) do the following:
1) Turnon city water
2) Turn on the main power switch
3) Turn on vacuum pump, and the monitor screen
4) Verify that the proper blade is installed. See separate instructions for changing the
blade if necessary.

5) Conduct the “Chuck Zero” operation. See separate instructions.

1.2 Wafer Dicing Saw Setup

Two separate consoles are used in operating the dicing saw. As indicated in Figure 1, in
these instructions, the set of buttons on the left side panel will be referred to as the “Program
Control Console), while the set of buttons on the right side panel will be referred to as the

“Mechanica Program Console.”

Figure 1. Program Control Console (@), and Mechanical Program Console (b).



1) Press the RESET button in the upper-left corner of the Mechanical Control Console as

shown in Figure 2.
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Figure 2: The RESET button in the upper-left corner of the Mechanical Control Console.

2) Ensure that the desired program settings are set. The program settings can be viewed on the
monitor by pressing the PROG button in the upper-left hand corner of the Program Control

Console (Figure 3.)
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Figure 3: The PROG button in the upper-left hand corner of the Program Control Console (@), and the program
settings shown on the monitor (b)

Following is alisting of the program options shown in Figure 3:



Program ID

Thisisthe number of the program isthat currently loaded. Standard is“99”,
while the program number for dicing GaN, AlGaN, Al,O3 GaN/Al,Os, and

AlGaN/Al;O3is“67".

Mode Standard is“10”.
Dimenson1 | The horizontal width of the die to be cut
Dimension2 | The vertica length of the die to be cut
Index 1 The spacing of the cuts in the matrix to be made vertically
Index 2 The spacing of the cuts in the matrix to be made horizontally
Height The distance the bottom of the blade is adjusted away from the zero position

of thetable.
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Thickness The thickness of the sample to be cut, including the thickness of the

mounting tape.
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Angle

The amount that the table will be rotated in between “INDEX 1" and

“INDEX 2" cuts of the matrix; and angle of 90 degrees is recommended.

Cutting Speed

The speed at which the table will move under the blade during a cut.

Cut Increments

The vertical size of the cut ; standard is 2.0 mils (1 mil = 10 inch)

Spindle Speed | The rotational speed of the blade
Stop Count (------ )
Cut Count (------ )

3) The program settings can be changed by pressing the PROGRAM button located on the

Program Control Console, entering the desired value of the setting, and pressing ENTER.

For instance, 1) press the PROGRAM button, then the 2) HEIGHT button to change the

height, 3) enter the desired value using the keypad, and 4) confirm by pressing enter, as

shown in Figure 4.
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Figure 4: Sequence required to change the program settings.



4) Any particular program settings can be 1) saved, 2) erased, or 3) recalled by pressing the
PROG STORE, PROG ERASE, and PROG CALL buttons respectively; these buttons are
located on the Program Control Console. The program number is required to complete the
above-mentioned tasks. Note that the program number for dicing GaN, AlGaN, GaN/Al,Os3,
and AlGaN/Al,Os is saved as program “67”. Also note that the values of the settings can
either be in Metric or an English unit, 4) depending on which option is selected using the

ENG-MET button located on the upper-left hand corner of the Program Control Console, as

shown in Figure 5.

Figure5: Sequence required to save, erase and recall any particular program settings, and the ENG-MET button.



2. INSTALLING OR CHANGING THE BLADE

The Wafer Dicing Saw isnormally used to dice Si, SIC, GaN, AlGaN, Al,03 GaN/Al,O3,

AlGaN/Al;O3 and LiNbOs, hence, different kinds of blades will be needed.

2.1 Ingtalling or Changing SIC, GaN, AlGaN, Al,O3 GaN/Al,O3;, AlGaN/Al,O3; and LiNbO3
Blades

1) First Pressthe RESET button, and then turn off the spindle by pressing the SPINDLE button

(Figure 6.)

Figure 6: Reset the Wafer Dicing Saw, and turn off the spindle.



2) Remove the blade mount cover (Figure 7).

Figure 7: Remove the blade mount cover.

3) Insert specia wrench to into the spindle, and secure the wrench to the blade holder as shown

in Figure 8.

Figure 8: Insert the special wrench into the spindle.



4) Takethe blade holder off of the spindle as shown in (Figure 9).

Figure 9: Remove the blade holder off of the spindle.

5) Remove the safety bolt, and the blade clamp as shown in Figure 10.

Figure 10: Remove the safety bolt, and the blade clamp.



6) Separate the two halves of the flange by 1) inserting the 3-pronged piece on the flange, 2)
applying pressure with your fingers on the center of the flange, and 3) making it sure that the

two halves of the flange are apart; finaly, 4) install/exchange the blade (Figure 11).

Figure 11: Separation of the two halves of the flange, and installation/replacement of a blade.



7) Couplethe two halves of the flange ate and squeeze the two halves together (Figure 12).

Figure 12: Coupling the two halves of the flange.

8) Put the blade onto spindle, and secure it by using the special wrench (Figure 13).
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Figure 13: Installation of the blade/flange.



9) Instal the blade mount cover back onto saw (Figure 14).

Figure 14: Install the blade mount cover back onto saw.

10) After changing the blade make it sure to:
Re-zero the chuck
Check that the cut is still made along the two horizontal dotted lines on the

monitor.



2.2 Ingtalling or Changing Si Blades

1) First Pressthe RESET button, and then turn off the spindle by pressing the SPINDLE button

(Figure 15.)

Figure 15: Reset the Wafer Dicing Saw, and turn off the spindle.

2) Remove the blade mount cover (Figure 7).

Figure 16: Remove the blade mount cover.



3) Insert specia wrench to into the spindle, and secure the wrench to the blade holder as shown

in Figure 8.

Figure 17: Insert the special wrench into the spindle.

4) Take the blade holder off of the spindle as shown in (Figure 9).
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Figure 18: Remove the blade holder off of the spindle.



5) Remove the safety bolt, and the blade clamp as shown in Figure 10.

Figure 19: Remove the safety bolt, and the blade clamp.

6) Put the spacer onto spindle (Figure 13).

Figure 20: Installation of the blade/flange.



7) Put the blade onto the spindle, and secure it with the special wrench (Figure 14).
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Figure 20: Install the blade mount cover back onto saw.

8) Instal the blade mount cover back onto saw (Figure 14).

Figure 21: Install the blade mount cover back onto saw.

9) After changing the blade make it sure to:
Re-zero the chuck
Check that the cut is still made along the two horizontal dottet lines on the

monitor.



3. CHUCK ZERO

When beginning the operation of the saw for the first time of the day, or after changing
the blade with which to cut, or the sample to be cu, the “zero-height” position of the table with
respect to the blade needs to be located by the program. This is accomplished by doing the

following:

1) Pressthe SPINDLE button on the Mechanical Control Console from OFF to ON to start

the spinning of the table (Figure 23).

\

Figure 23: The SPINDLE button.



2) Put the gage plate onto the cutting table, and then press the WAFER LOCK button on the
Mechanical Control Console to seal the plate in place on the table using the vacuum

pump (Figure 24).
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Figure 24: The gage plate, and the WAFER LOCK button.

3) Press the CHUCK ZERO button on the Mechanical Control Console, and follow the

instructions on the monitor.

\

Figure 25: The CHUCK ZERO button.



4)

5)

The cutting table with the gage plate will move under the table. The table will be
automatically raised, bringing the plate in contact with the blade, and you may or may not
see a spark when the blade actually hits the plate. Once it is sensed that the table has
actually touched the plate, the zero height has been found, and the table is lowered and

out back into its original position.

Hit the WAFER RELEASE button on the Mechanical Control Console, and take the gage

plate off the cutting table (Figure 26).
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Figure 26: The WAFER REL EASE button.



4. SAMPLE PREPARATION

1) Measure the thickness in inches of the wafer at different locations by using a caliper;

finally determine the average as the thickness of the wafer (Figure 27).

Figure 27: Measuring the thickness of a wafer.

2) Add 3 mils (1 mil = 10° inch) to the thickness of the wafer measured by the caliper to
account for the thickness of the tape, and this will be the thickness of the wafer that is
entered into the dicing saw’s program. In the Program Control Console, press the PROG
button, then the THICKNESS button, enter in the thickness (accounting for the thickness
of the tape), and finally press the ENTER button to confirm. Ensure that the correct units,

either English or Metric, are used (Figure 28).



Figure 28: In the Program Control Console, 1) press the PROG button, 2) then the THICKNESS button, enter in the
thickness (accounting for the thickness of the tape), and 3) finally press the ENTER button to confirm.

3) Peel back the white paper of the wafer tape, and put the backside of the wafer onto the
sticky side of the tape; then fold back over the outside of the wafer. With the aid of a
razor blade ensure that the tape adheres to the wafer. IN THE CASE OF SMALL
wafers/samples make a small incision on the wafer tape in order to revea the wafer; this

will help the vacuum to keep the wafer in place (Figure 29).

Figure 29: Peel back the white paper of the wafer tape, and out the backside of the wafer onto the sticky side of the
tape; then fold the tape back over the outside of the wafer.



4) Using a razor blade, dlice the tape and the tape’'s white paper around the edge of the

wafer/sample (Figure 30).

Figure 30: Slice the tape and the tape’ s white paper around the edge of the wafer/sample.

5) Remove the tape' s white paper, and put the sample with the tape down onto the cutting
table of the dicing saw, then press the WAFER LOCK button on the Mechanical Control

Console (Figure 31).
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Figure 31: Slice the tape and the tape’ s white paper around the edge of the wafer/sample.



5.SAMPLE & SAW ALIGNMENT
6) Pressthe ALIGN button on the Mechanical Control Console (Figure 32). Keep in mind

that the blade will cut the sample horizontaly, from right to left on both the table and

from the viewpoint of the image on the monitor, in between the horizontal dotted lines on

/

the monitor.

Figure 32: The ALIGN button.

5.1 Manual Cuts (Single Cuts)

The TV monitor screen gets its image from two cameras that are located on either side of
the blade, on the blade apparatus. Using the proper buttons on the Mechanical Control Console,
adjust the location of the table relative to the blade to the desired location for the cut on the
wafer. NOTE that table moves only in the horizontal direction, while the blade moves only in the
vertical direction. While the up-down-left-right movements are fairly straightforward, the
clockwise and counterclockwise adjustments are tricky; in fact, the monitor's view of the
movement depends on the location of the camera srelative to the table. After the desired location

for the cut has been determined, move the blade over to the right side of the table (Figure 33).
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Figure 33: Positioning control buttons.

5.2 Automatic Cuts (Matrix Cutting)

As with the aligning procedure for the manua cut, adjust the location of the blade
vertically so that the blade will be cutting on the desired location on the sample. Use the two
horizontal dotted lines as a guide as to where the cut will be placed on the sample (figure 34).

Remember that the blade will cut the sample according to the matrix defined in the program

settings.
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Figure 34: The dotted lines.



1)

2)

3)

6. CUTTING THE SAMPLE
If the blade is not aready spinning, press the SPINDLE button on the Mechanical

Control Console from OFF to ON to start the spinning of the blade (Figure 35). WHEN

STARTING SAW BLADE, start at 10,000 RPM and slowly increase speed by 2,000 RPM
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up to 35,000-36,000 RPM.

Figure 35: The SPINDLE button.

The saw cannot be in the Program Mode when making a cut. If the monitor shows a view
of the sample, then the saw in not in the Program Mode. If the monitor shows a list of
programs settings, the saw is in the Program Mode. If the saw is in the Program Mode,
then press the PROG button in the Program Control Console once to get the saw out of

the Program Mode.

Make sure that there is sufficient water for the cutting procedure of the operation by
pressing the WATER TEST button on the Mechanical Control Console (Figure 36). By
pressing this button, water should squirt out of the bottom of the blade apparatus for the

impending dicing of the wafer (Figure 36).
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Figure 36: The water test.

6.1 Manual Cuts (Single Cuts)
1) Press the SINGLE CUT button on the Mechanical Control Console. After a couple of

seconds delay, the table/saw will be automatically moved to execute the cut (Figure 37)
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Figure 37: The SINGLE CUT button.

2) After the blade is finished passing through the material, observe if the cut by the blade
fell between the two horizontal dotted lines on the monitor. If the cut was not made

within the two horizontal lines, the lines on the monitor need to be adjusted.



3) Adjust the blade to the location of the next cut, and press the SINGLE CUT button when
ready (Figure 37):

8 For a3 mil tae, if you want to cut completely through the wafer, set height to

2 mils, but remember to set the cut increments according to wafer material;

hard material must be cut with small increments, or the blade will overheat
and fail.

8 For apartia cut through the wafer, set the height for 5 mils.
8 For apartia cut through the wafer (with no wafer tape) set height for 3 or 4

mils; the wafer will easily break after cutting.
6.2 Automatic Cuts (Matrix Cuts)
1) Press the AUTO CUT button on the Mechanical Control Console. After a couple of

seconds delay, the table/saw will be automatically moved to execute the cut for the

matrix determined by the parameters in the Program Mode (Figure 38).
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Figure 38: The AUTO CUT button.



2) When al of the horizontal cuts have been made across the sample, the table will be
automatically rotated 90 degrees and will make the necessary cuts along this direction of
the wafer.

3) After cutting is complete, inspect the wafer to ensure the cuts of the blade were put where

they were intended to go.



