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Trizact™ Diamond Tile 677XA
Pad Conditioning Procedure

General Information Prior to first use, 3M™ Trizact™ Diamond Tile 677XA pads have a thin resin cap on the tile 
feature surface that must be removed to expose diamond grains and initiate cut. The method 
used to remove this resin cap depends on the substrate hardness and diamond grade of the 
pad. In this document, we will refer to the method of removing the resin cap as “breaking-
in.” The breaking-in step refers only to fresh, unused pads, and should not be confused with 
in-process conditioning. It is typical to remove approx. 10% of the abrasive feature height 
during the pad “break-in” step.

A discrete break-in step is not necessary for most medium hard glass substrates. Substrates 
with a Mohs hardness of 5–6 fall within this hardness class and include materials like boro-
silicate, vitraeous silica and glass ceramic. These medium hard materials will satisfactorily 
condition a fresh Trizact Diamond Tile Pad “in process”. When run at typical pressures 
of 1.5–3.0 psi and surface speeds of 400–600ft/min measured at the pad OD, materials in 
this class will remove the resin cap during the initial 5–15 minutes of the first batch. With 
the break-in accomplished, subsequent batches will not require the extra run time.

Periodic or in-process conditioning cycles to maintain stable cut rates are not required for 
medium hard glass substrates (Mohs hardness of 5–6) when run under typical operating 
pressures of 1.5–3.0 psi and surface speeds of 400–600ft/min measured at the pad OD. 
Machine motion dynamics, however, will dictate whether Trizact™ Diamond Tile 677XA
pads require periodic conditioning cycles to maintain pad flatness. Most double-sided 
lapping machine motion profiles will adequately maintain pad flatness without periodic 
conditioning cycles. Most single-sided machines will require in-process or periodic condi-
tioning to maintain pad flatness.

A discrete break-in step for fresh Trizact Diamond Tile pads is required with semiconductor 
and compound semiconductor substrates (Si, InGaAs, GaAs, InP), thin substrates (0.012"–
0.020"), and hard crystalline material (quartz and sapphire). Additional periodic conditioning
is required to maintain stable cut rates for substrates harder than Mohs 8 (sapphire, silicon 
carbide, etc.). 

Pad Surface  Visual inspection of the pad feature surface can be used to determine whether or not a fresh 
Characterization Trizact™ Diamond Tile 677XA pad is sufficiently broken-in. For all of the break-in methods, 

the pad is sufficiently broken-in when the gloss appearance on the surface of the pad is gone. 
This gloss to matte transition is easily identified when the pad surface is cleaned and dried, 
and inspection is completed at an angle of reflection. As an alternative, a dark felt tipped 
permanent marker can be used to color the surface of the pad features. The pad is broken-in 
when the ink is completely removed from the pad surface. Various stages of break-in using 
both methods (standard and inked surfaces) are pictured below.



Break-In Methods It is possible to use rough substrates to break-in the surface of fresh Trizact™ Diamond 
Tile 677XA pads. For example, rough “cut” silicon wafers can be used to condition pads 
on single-sided machines used for silicon lapping. Blanchard or rough ground glass sub-
strates can also be used for breaking-in pads in both single and double-sided lapping 
machines. Break-in is usually accomplished in 10–20 minutes with typical machine 
operating conditions and aqueous based lubricant.

It is also possible to use soft glass parts as a means to break-in a pad that will be used to 
lap harder substrates (Mohs hardness > 6). Borofloat™ glass is a good example of a soft 
glass substrate. Break-in is usually accomplished in 10–20 minutes with typical machine 
operating conditions and aqueous based lubricant.

The most versatile technique for breaking-in fresh Trizact Diamond Tile 677XA pads uses 
adhesive backed, 5 micron aluminum oxide, 3M™ Trizact™ Film Discs 268XA. Applying 
3M Trizact 268XA Discs to solid carriers, fixtures, plates, rings, or substrates, then running 
with water or lubricant at 2–3 psi for 5–20 minutes will, in most cases, sufficiently break-
in a fresh Trizact Diamond Tile 677XA pad. The 3M Trizact Film 268XA abrasive surface 
is structured and, as such, may be used for multiple conditioning cycles. The 268XA comes 
standard in 5" diameter discs and, as a consumable, can be discarded when they wear out. 
The following pages outline a break-in method using 3M Trizact Film Discs 268XA .
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No Break-in 50% Break-in

Break-In Stages – Standard Surface

100% Break-in

No Break-in 50% Break-in

Break-In Stages – Ink Surface

100% Break-in

It is typical to remove approx. 10% of the abrasive feature height during the pad “break-in” step.



Break-In Procedure using 3M™ Trizact™ Film Discs 268XA

Following is the recommended technique for the break-in of 3M™ Trizact™ Diamond Tile 677XA Pads using 3M™ Trizact™

Film Discs 268XA on double-sided lapping machines: 

1. A solid carrier set is recommended for the mounting of Trizact Film 268XA, 
5 micron aluminum oxide discs used in this conditioning technique. 
(As an alternative, it may be possible to mount Trizact Film 268XA
to both sides of a substrate set and load in a standard hole-cut carrier.) 

2. Adhesive backed, 5" diameter Trizact Film Discs 268XA can be mounted 
directly to plastic or metallic carriers. For proper adhesion, clean both 
sides of the carrier thoroughly, paying particular attention to oils, 
lubricants, and particulate contamination.

3. Mount Trizact Film Discs 268XA directly to plastic or metallic carriers 
using a roller to assure proper adhesion.

4. Position the Trizact Film Discs 268XA on the carriers such that when the 
carrier is placed in the lapping machine, the 268XA will overlap the 3M™

Trizact™ Diamond Tile 677XA pad at both the OD and ID. 

5a. It is important to secure the Trizact Film Discs 268XA to both sides of the 
carrier, at exactly opposite locations. For thin carriers, this will insure proper 
contact of the 268XA discs with the Trizact Diamond Tile 677XA pads. 

5b. Do not mount Trizact Film Discs 268XA at different locations on opposite 
sides of the carrier.
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FOR ADDITIONAL INFORMATION: To request additional product information or to arrange for sales assistance, call 1-800-251-8634. Address
correspondence to: 3M Industrial Business Customer Response Center, Building 21-1W-10, 900 Bush Avenue, St. Paul, MN 55106. Our fax
number is 651-733-9175. In Canada, phone: 1-800-364-3577. In Puerto Rico, phone: 1-787-750-3000. In Mexico, phone: 52-70-04-00.

PRODUCT USE: All statements, technical information and recommendations contained in this document are based upon tests or experience
that 3M believes are reliable. However, many factors beyond 3M’s control can affect the use and performance of a 3M product in a particular
application, including the conditions under which the product is used and the time and environmental conditions in which the product is expected
to perform. Since these factors are uniquely within the user’s knowledge and control, it is essential that the user evaluate the 3M product to deter-
mine whether it is fit for a particular purpose and suitable for the user’s method of application.

WARRANTY AND LIMITED REMEDY: Unless stated otherwise in 3M’s product literature, packaging inserts or product packaging for individual
products, 3M warrants that each 3M product meets the applicable specifications at the time 3M ships the product. Individual products may have
additional or different warranties as stated on product literature, package inserts or product packages. 3M MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF TRADE.
User is responsible for determining whether the 3M product is fit for a particular purpose and suitable for user’s application. If the 3M product is
defective within the warranty period, your exclusive remedy and 3M’s and seller’s sole obligation will be, at 3M’s option, to replace the product or
refund the purchase price.

LIMITATION OF LIABILITY: Except where prohibited by law, 3M and seller will not be liable for any loss or damage arising from the 3M product,
whether direct, indirect, special, incidental, or consequential, regardless of the legal theory asserted, including warranty, contract, negligence, or
strict liability.

Borofloat is a trademark of Schott Corporation.
3M and Trizact are trademarks of 3M.
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6. With the 3M™ Trizact™ Film Discs 268XA properly mounted to the carriers, 
place the carriers in the lapping machine. Set the lapping machine to run at 
2–3 psi with surface speeds of 400–600 ft/min as measured at the pad OD. 
Use lubricant or DI water at rates (in ml/min) equal to 50% of the pad area 
(in in²) or use the equation; flow rate = .393 x (pad OD² – pad ID²) with 
flow rate expressed in ml/min and pad od/id in inches. Run 5 minute cycles, 
inspecting the pad surface after every cycle. Use the inspection techniques 
outlined above for qualifying the surface condition. 

7. The Trizact Film Discs 268XA are worn out when significant areas of the 
backing film are exposed. When this occurs, the discs must be removed 
and replaced with fresh 268XA discs. When replacing Trizact Film Discs 
268XA, it is important to maintain even contact pressure with the Trizact 
Diamond Tile 677XA by simultaneously replacing all of the 268XA
discs on that side (top or bottom) of each carrier.


