Liftout at 55 degrees with Tescan Lyra3 (Jon Hiller)
Notes from Levke Kööp

1) Deposit C with e-beam (thin layer)
· 0 degrees stage tilt 
· SEM: Load STEM prep file
· SEM Preset: 2 kV EBD Depth (2kV, BI20, Depth mode)
· FIB-SEM intersection
· Draw beam: 
Choose Layer EBD Carbon (10x1.5 µm rectangle, RLE, Line Spac Factor 1, Exp Factor 1, Settle Factor 1), Material Carbon EBeam 1 µs dwell time, working rate 0.03, Spacing 0.5
· Bring in GIS, start process, start deposit
· Deposit, stop chemitry, remove GIS
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2) Deposit Pt with I-beam (~120 pA)
· Tilt to 55 degrees
· FIB-SEM intersection
· Layer: IBD Platinum 
(12x2 µm rectanglge, spiral outside in, 1µm thickness, Line Spac Factor 1, Exp Factor 1, Settle Factor 1)
· Gas: Platinum 6.0
· Click Calculator - changes FIB settings, click Ampere meter symbol to calculatee
· Material Platinum (Rate 0.1, Dwell 0.2, spacing 1, exp pitch 126.18 nm, DAC 0.85, Base settle time: 10 µs) - should take 1 minute, it calculates 26 minutes - stop it
· Observe in e-beam
[image: ]

3) Trenching (10–20 nA beam):
· Keep stage at 55 degrees tilt
· Layer: Trench milling front (stairs & bottom)
position ~2 µm under Pt deposit
(material Silicon, Rate .258125, dwell 1, spacing 1, exp pitch 244.24, DAC 0.87, base settle time 10 µs)
               => Completely offset (left and up, milled deposit away)
· Layer: Trench milling back
position ~2 µm above Pt 
(material Silicon, Rate .258125, dwell 1, spacing 1, exp pitch 244.24, DAC 0.87, base settle time 10 µs)
[image: Liftout%2055%20degrees/Trenching%20front%2055.PNG]  [image: ]

4) Forming (1.5 nA):
Gets rid of wedge-shape
· Imaging preset
· Stage tilt 57 degrees (should be 58)
· FIB-SEM intersection
· Forming preset
· Layer: Front Forming 58 degrees 
Place rectangle below lamella in white region
· Mill away white, observe in FIB image in draw beam (adjust C&B)
· Stage tilt 52 degrees
· FIB-SEM intersection
· Forming preset
· Layer: Back Forming 52 degrees: Place below lamella in white region
· Mill away white, observe in FIB image in draw beam (adjust C&B)
Before:[image: ]     After:[image: ]
5) Undercuts (1.5 nA):
· Tilt to 0 degrees
· Imaging preset
· FIB-SEM intersection
· J cut preset (1.5 nA (actual 2.3 nA)
· Layer: J Cut (Parallel milling; 4.5 µm depth)
· Check SEM image if cut through (see bottom in fron of layer change
[image: ](after undercut, tilted to 55)

6) Lifting out (30 pA):
· 55 degrees stage tilt
· FIB-SEM intersection
· Needle: tip eucentric high
· GIS: Inserted
· Moving needle to sample: SEM: down in y, FIB: down in z
· Layer: Deposit to tip
· Attach to the right of lamella from side
· Start Pt chemistry
· Pt dep with imaging preset ~30 pA
· (Done: Remove GIS)
· Side cut ~500 pA
· In Omniprobe: Change angle to 55 degrees
· Lift out in FIB window 
Omniprobe z up
· In Omniprobe: Change angle to 0 degrees
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7) Attaching to grid:
· 0 degree stage tilt
· Move stage to grid
· Focus on post, WD 9
· FIB-SEM intersection
· Bring in GIS (Inserted) & Needle (Tip eucentric high)
· If edge of sample has tilt: mill off
· Bring sample close to Post (right side, don't touch, fill in gap with Pt)
· Layer: Deposit to grid
· Start Pt chemistry
· Pt dep with imaging preset ~30 pA (may start to hear touch alarm)
· (Remove GIS)
· Layer: Cut lamella (?): 
Line & ~500 pA current
(May hear touch alarm turn off when cut)
· Omniprobe up in z, then retract

8) Thinning lamella
· 0 degree stage tilt (use pretilted holder of grid at 35 degrees, 90 degrees to FIB)
· Verify that grid is at WD = 9 mm, 
· FIB-SEM intersetction
· Insert RSTEM
· Auto align edge of sample (i.e., parallel to screen), button is somewhere upper right toolbar
· Channel A: TE Bright (Contrast/Brightness: ~60, 95; 30 kV, BI 15, Depth mode)
Should see something with a ~2 µm thick rock sample)
· Channel A+B: InBeamSE + TE Bright: SE evaluate quality of polish, TE thickness
A) Fast: 
· Polishing preset (~500 pA?)
· Layer: Front polish 
Remove about ~0.5 µm from the front (lower)
· Layer: Back polish 
Remove about ~0.4 µm from the front (lower)
· Eroding top: Tilt to 2 degrees & remove bottom???
· Tilt to +/- 2 degrees
· Thin further with Preset (~150 pA)
5 kV Polish:
· Stage tilt +/- 10 degrees
2 kV Polish:
· Stage tilt +/- 10 degrees

B) Slow: 
At 0 degrees, 30 kV:
· Thin in imaging preset
· Layer: Front polish 
Layer: Back polish 
· Stop when Pt layer starts to erode
At +10 degrees, 5 kV (100-150 pA):
· Mill large square (2x area of lamella, larger at bottom, not on Pt weld)
· 1/3 of deposition layer shall go away
· 10-15 minutes max
RETRACT STEM DETECTOR!!!
At –10 degrees, 5 kV:
· Mill large square (2x area of lamella, larger at top, not on Pt weld)
· 1/2 of remaining deposition layer shall go away
· 10-15 minutes max

At +10 degrees, 2 kV (100-150 pA):
· Mill large square (2x area of lamella, larger at bottom, not on Pt weld)
· 1/2 of remaining deposition layer shall go away
· 15 to 20 minutes per side
RETRACT STEM DETECTOR!!!
At –10 degrees, 5 kV:
· Mill large square (2x area of lamella, larger at top, not on Pt weld)
· Remaining deposition layer shall go away
· 10-15 minutes max
· 
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View field: 27.7 ym Det: SE 5pm
Date(m/dly): 05/15/16 LevkeKoop University of Chicago




image1.jpg
LYRA3 TESCAN

University of Chicago




image2.jpg
SEM HV: 10.0 kv WD: 9.04 mm LYRA3 TESCAN
View field: 89.7 ym Det: SE 20 pm
SEM MAG: 3.09 kx  Date(midly): 05/15/16 University of Chicago




image3.png




