Liquid Metal lon
Sources (LMIS):




Where are LMIS
found?:

® Focused lon
Beam (FIB)

® Secondary lon
MICroscopy
eguipment.
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Common Metals Used for

LMIS & Properties:

Table |
Percent beam composihon at fr=50 pA for scvnralEErﬂ metal LMIE}_\ _
M* ) (M) (M3) (M3) Other
Al 10010 00012 {} 00099 0 DDO09 () (XH04
Ga 99 92 00014 {} 060 ao0la () (6
“Ga (1sotopic pure} *Ga 99 27 00018 0 080 0021 0 008
\_ Ga 061 J
In 100 0 n n 1 n
Au Ha v 16 {} i} g nm
Bi1 64 9 4 {} 103 B3 Bi;* 104
Bi;* 20

nm — not measured
n — nat present



Common Metals Used for
LMIS & Properties:

Table 2

Surmmary of various pure metal LMIS properties

Sub- Melting Vapor Calculated Expenmental

1

strate point pressure

efficiency efficiency

(K) (Torr) (uA h/mg) (uA h/mg)"

Al Th/C 933 49x10"7 993

( Ga W 303 20x107* 383

375 )

In W 429  19%10 ' 233 200
Au W 1336 64x107°% 145 -
Bi NiCr 544  61x107'' 137 -
9 Vapor pressure 15 at melting point
® For total current 20 g A

uA h _ mX{M

=266 X 10°47'Y] ——
mg R




How do we extend the LMIS
lIfetime?

® Keep the operating current low!
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LMIS:

B
Before dipping After dipping



Taylor Cone:

lon BEeam

Extractor Electrode

Taylor Cone

Liquid Metal Pool

Meedle

http://www.stehm.uvic.ca/images/installation/IMGP9434.ipg
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Taylor Cone:

http://upload.wikimedia.org/wikipedia/commons/6/6e/Taylor cone photo.jpg
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It IS Important that...

® There be minimal current fluctuations.



Why the need for minimal
current fluctuatlons’?

® Ensures high
resolution for FIB
work.

Mag= 2204KX 1HM EHT= 3.00kV  Signal A=SE2 Date :16 Mar 2006

| | WD= 5mm Pixel Size =16.6 nm Time :10:13:17

http://iec.neep.wisc.edu/images/fib pic.jpg
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General FIB Schematic:

# lon source
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The photograph title, Chisai Benjo, means "small toilet" in Japanese.
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WD = 5.0 mm FIB imaging = FIB Signnl 4 = EE2
EHT = 120 kW FIB Image Probe = J0KY: 10 pi Ciate (14 Feb 2008
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http://www.electronics-lab.com/blog/wp-content/uploads/2008/04/mcmasterhair.
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