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.The Small Angle Cleavage Technique (SACT) developed by John
McCaffrey is an extremely easy and cost-effective technique for producing
superior cross sectional TEM samples from semiconductor and other
single crystal materials." In the original technique, a special jig is required
to be made in order to make too cuts in a 2 x 0.5 mm slotted capper TEM
grid to create vertical tabs to mount the cleaved samples. This jig is not
commercially available and the actual cutting and bending of the grids
require a significant amount of manual dexterity. (Fat fingered fellows, like
myself, need not apply.) Early on, John proposed a design for a
commercial grid that could easily be bent into the required shape with no
cutting, but the electron microscopy supply houses passed on the idea.
Until now, microscopists wanting to experiment with the technique had to
invest in the cost of having one of these jigs made. A new method for
making the mounting grids is described below which uses a Veco 2 x 1
mm slotted grid with a handle that is specially folded to create the vertical
tab required for the SACT samples.

Tape a Post-it note to the bottom of a microscope glass slide with the
sticky side out. Then position the slide under a stereomicroscope such
that the edge of the slide is visible in the field of view. The Post-it note will
keep the slide from moving around. Place a Veco HDL2x1 -Cu grid on the
glass slide with the handle over the edge of the glass slide, as shown in
Fig. 1. Bend the handle up over into the slot area of the grid as shown in
Fig. 2. Be careful to bend the handle once and make it perpendicular to
the long axis of the slot. Rotate the grid and align the bottom of the
notched region of the handle with the edge of the microscope slide as
shown in Fig. 3. At this point, you have a choice in the way in which you
make the vertical mounting tab. If you bend the tab down through the slot
and along the edge of the glass slide, the grid will have greater stability, but
the vertical tab will be smaller. Also, when the sample is mounted, the
small step between the grid and the folded handle will have a tendency for
the sample to point downward into the hole of the grid. This risks the
possibility of damaging a mounted sample during handling. If you bend the
tab up, then the vertical tab is larger in height, but the grid is not as stable.
In either case, after the bend, straighten the tabs with a pair of tweezers by
squeezing. It is a little easier to see during mounting the sample if the tab
is just off from the perpendicular. You can adjust this while squeezing the
tab. I prefer to bend the tab up because the sample can be mounted in the
corner that is made by the vertical tab and the horizontal surface of the
handle and it is protected somewhat by the thickness of the copper grid
and the handle. Because I bend the handles up and because I don't flip
them to a particular side, i.e., dull or shiny side of the grid, I end up with
about the same number of left-handed formed grids as right-handed ones.
If you care about this, then you will need to flip the grids to the same side
before bending and always bend them in the same way.

Figure 4 shows a sample mounted on a folded HDL2x1-Cu grid.
Unlike the cut grids, the folded Veco grids give reproducible geometry.

This has an added advantage of minimizing the search time to find the thin area
when a new sample is put into the TEM if the mounted samples are oriented the
same way each time they are inserted in the TEM stage. John's technique for
applying a small amount of epoxy on the vertical tab is to dip the tips of his very
sharp tweezers into the mixed epoxy and just touch the epoxy to the vertical
tab. It is important that the epoxy used is viscous and does not flow along the
sample's surface. The folded SACT grids can be further stabilized in terms of
rigidity if a small dollop of epoxy is also placed along the folded grid handle and
the grid. The epoxy will flow underneath the grid handle and anchor the handle
to the grid after curing. If care is taken so that this epoxy does not go onto the
portion of the handle that extends into the slot of the grid, then that portion of the
grid handle can still be bent slightly up or down giving a boost to the second tilt
axis of a double-tilt TEM stage. For example, if a typical semiconductor material
with a growth direction of [100] is placed in the double-tilt stage with this direction
perpendicular to the rod axis, i.e., the sample is pointing in the direction of the
rod, then both the [001] and [010] zones can be reached by bending this tab. Of
course, the sample would have to be taken out of the microscope between
reaching these zones in order to bend the tab if both zones are to be examined.

John periodically puts too samples on a single grid. If a second notch was
on the opposite side of the handle, this could be a possibility for the handled
grids also. Of course, the grid manufacturers would need to become interested
in producing such a grid. As a note in closing, tabbed grids without the notch can
also be used by cutting the tab at the appropriate place with a very sharp pair of
scissors or knife, but the predefined fold lines of the Veco grids allow the SACT
grids to be made very quickly. From start to finish, I can bend a grid into shape
in about 35 seconds once the stereomicroscope is set up and a supply of grids
are dumped onto the slide. •
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The tabbed Veco grids are available through Electron Microscopy Sciences, 321
Morris Road, Box 251, Fort Washington, PA 19034, phone: 1-800-523-5874 or Ernest
F. Fullam, Inc., 900 Albany Shaker Rd., Latham, NY, 12110-1491, phone: 1-800-
833-4024. They are the only suppliers of the Veco grids which have the little notched
area on the handle that I have found.
The silver epoxy that is used for mounting samples is Epo-Tek H-22 from Epoxy
Technology, Inc., 14 Fortune Drive, Billerica, MA 01821, phone: (508) 667-3805.

Figure 4: Photograph of a mounted SACT sample on the modified Veco grid.

Figure 1: HDL2x1-Cu Veco slotted TEM grid with han-
dle position over the edge of the microscope slide.

Figure 2: Appearance of the Veco grid after the first fold Figure 3: Veco grid placed on the edge of glass slide
parallel with bottom of noich prior to bending and mak-

ing the vertical tab to mount the SACT sample

- 1 2 -

https://doi.org/10.1017/S1551929500068413  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500068413


ana C/inrj, Minnsopulis Sculpture Cmtkn

MICROSCOPY
MICROANALYSIS
Minneapolis, August 11-15, 1996 % i lL^
Minneapolis Convention Center '"^t^-'-'-w

Microscopy 5ocieiy of America (MSA) • Mtcrobeam Analysis Society (MAS) • Microscopical Society of Canada/Sorietc de Microscopic du Canada (MSC/SMC)

INVITED SYMPOSIA
BIOLOGICAL SC1LNC1LS
+ Advance* in CcmfocaL and MiiUidiroensionp] Light Microscopy
• Car n: la i Lve M k m^u py: Advances and Applications
* Microicupic Analysis of Animals with Attend Gere LLypm-isinn

• High-Resolution Btt>Lofiicnl Cr,v SEM
• Dynamic Organisation c-f (Ti-e Celt

• Grain Boundary MicroJinjrinnering
• Microscopy a\ Mudutaied Siruciures and1 Quasterystjls
• Frontiers tn Polyinei Microscopy ami MiLro^nalysis
• Critical IHSUHS i]i CtrLiniit WfcroSTTUCLUTes
• Quaiuiiasive HREM ATiaWsoFPcrFcClpnd btfcctcfl MaWrlaU
• Higti-Rciciluitoi Field Emission 5EM in HatciiUi RcR^arch

IMAGING SCIENCES
• MSA PitsidtiiLij]

• Scanning Frob^ Microscopy: ] ns I riimcn Latin n
in liiuluftkjl j\id Physlcfll Sciences

• Image Analysis in Biological and PtiyaicaL Sdences
• AppUcatkuu of Ltaky (Low Vjcuum/Envirijnmentai) S&A
• FuiiL-tional Magndic Resonance imaging from Molecules 10 Humans
• Tel ePiL-si: nee Microscopy in Educaikni umd KcstaTcli

ANALYTICAL SCIENCES
• Frontiers of AnaljfTLcal Elertron Wicrasmpy in ilic Physical LIIKI Lite SciLrnces

Interacilons

• QuniHLLalcvs: Electro
1 Woleculfll MLCrBspf

; pact Lllld Ptctjon
^nJ Spcctn

• M1cKJ3rtpljrsli Applications Ln XRL^ and XRF

Over 250 Commercial Exhibit Booths

There is good reason lo
meet Minneapolis.

There's the Spoonbridge and Cherry,
The Lakes. The Zoo. The Theatre,
The Raptor Center, The Casino.

The Parks. The Twins. Stillwater.
The Planes of Fame Museum,

The Mall of America.
The Science Museum.

And the list just doesn't end.
But the best reason to

meet Minneapolis is the
Meeting in Minneapolis.

SHORT COURSES
yttfchc[nLSlir}'

- ScannLcL̂  ElfCLain MiciMcapy
« iTirmd'Jctian LC UigL[?l Imaging
• Advanced Image Analysis and Image Processinj in Mit
• ALamic FotW Microscopy

PRE-MEETING WORKSHOPS
• A£Cf5jjirg iirtd Using the Vfcrid Wide Web TOT M]cr*jsL-nnpv and

TUTORIALS
> 3-D Microscopy UsinfiWi
• 3-D Microcopy U^ing ContccA
• The Rnic ul Dunmv»lLiL10n Eml

py. Triplci Siate Lo
e on 3-D iMlcroscopy

• ]a]i beam Milling Materials wis Li TEM Specimen

Abstracts Due March 15, 1996
Advanced Registration Due July 15,1996
FOR KOBE IWFDKHmON PLEASE CONTACT THE MEETING OFFICE AT

i Bsrbii5 tending tod • Suite 8 • Etaiiel, MA 02559

800-538-3672 or 508-563-1155
Fax: 50&-56J-I211

E-mail: BuslnusaITictf9M5A.Micro3COEy.CnFn
World Wid ! Wsh; t,ltp://www.M5A.MkmscopjrCom

If you arc interested in cxfiiliilin);, call the meeting office
today to reserve your hooth apace.

OTHER MAJOR PRESENTATIONS
- MAS L]rcsicic]iLwl Sj.'mpt>sium: Training ScifnllSU

ind Eii^iciLiefi oFTommrow
• MAS Presidcnttil Awards
- MSC/SMC CT. ^imun SLutkiLL Awards
- MSC/iMC Pre*idemjal Speaker Awards
• Tech lr£?rum: Moving to Digital riicros^n>r.- Is ilm Tune Right?
* Tech Frjrum Round Table Dlscuision;

Coping with Rcgublmni. ISO and OSHA Issues
' CosispuLtr Workslicin .IIILI SafLwarc nxchiinfcn:
• PubliL Policy
• Froiecl MICRO
• Educunitl O^iticach {f rtCoJlep.il

Over 500 Scientific Papers • Over 50 Scientific Sessions • Poster Sessions

https://doi.org/10.1017/S1551929500068413  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1551929500068413

