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Drift Suppression mode
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* Drift Suppression (DS) = Automated charge compensation ses e
- Standard feature in the Ul; in patterning control area e
 Accurate and fast milling of non-conductive material
- E-beam Is used to compensate for the positive charge e
» Max. ion beam current can be compensated S T
* New e-beam alignment for DS on Scios2 T -
= ,
NOTE: for Scios1 max ion BC that can be compensated is 15nA Hoh \rkea
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Drift Suppression mode: easy control

iSPI | Monitor m | DS | ?
- Drift Suppression (DS) in patterning control area: Switch ON DS: on | |automati -]
Automatic: =
e e-beam is set to OptiTilt mode S o |
e-beam is blanked and set to spot mode High Voltage |~ 1.00 kv [

NOTE: The position of the green cross can be moved in the e-beam quad.
* e-beam compensation = 100%;
e-beam current I,y ~ 3lyon)
using 1kV for e-beam compensation
« Beam Diameter = Defocus of beam
 Beam diameter/defocus is automatically calculated according to pattern size.

Beam Diameter |72.5 um

Custom settings : can be used to fine tune the auto settings.

NOTE: # both beams switch on/unblank simultaneously when the patterning/ion beam imaging starts ;
this to avoid charging the sample either by e-beam or i-beam
# ETD (or ICE) can be used for imaging; they will collect SE’s generated by the i-beam and the e-beam.
So the higher the currents the more the image quality will be affected.
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Drift Suppression; User interface

DS =0n

E-beam in spot mode
(green cross) with

correct BC to compensate
the 30nA FIB and
defocused

Updated FIB image at
30nA + DS mode S
(e-beam 1kV + 90nA) AR

HFW det
156 mm | Nav-Cam

HFW
m 254 ym

Patterning Control

?
W] (@] [ce] (2= ]
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|
Sl |l e S| | Selectan |
When Finished [ No Action [=]
Total time: 00:00:00
Overall progress | J
Current progress | |
Properties | Selective Mill ?
3 == = =} S
mag ® PW ofe curr det mode mag @ HFW WD tilt | — L0 11| R |
500 x 331 nm rmo Scie c Scios e 30nA | ETD SE 306 x 414 ym g 52.0° Thermo Scientific Scios
. 3 = &
Gas Injection ?
Gas Insert Heat Flow
O Cdep =] Warm ICIosed
® it =

® Ptdep £l

iSPI | Monitor'TE| DS ‘ ?
[ On l ‘ Automatic I 'I
E-Beam B

Compensation [ 100 % ]

High Voltage | 1.00 kv |

Beam Diameter | 175pm—7‘

x: 11.4807 mm | tilt

y: 26.8776 mm | 52.0° Thermo Scientific Scios

Thermo Scientific Scios 2 PM | CCD
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Drift Suppression; new alignment procedure

Alignments ?

4 kV to 200V Z 2 3 5 ‘o8, t31 3 Select conditions to be aligned - -
‘ % ST E-column: Supervisor Alignments v
a 1 5 2 W r 2
1 - 13 nA 3 Electron Beam HV: Ion Beam HV: |
; 3 !é @ Sample Alignment
5 ] ¢

[T EBeamHV: 0.5 kv 1BeamHV: 30 kV V1@ Aperture Alignment
@ Source Titt and Shift

[V] EBeamHV: 1 kv [V]1BeamHV: 16 kv [ @ 1mage Shift

- MaX e_beam Current iy 18 .. », i 2o % e s WA 5 oo 2 kv ey R Slgmtllgnment
that |S a“gned |S 13nA ? : A 5 <. : [CIEBeamHV: 3 kv [C11BeamHV: 5 kv

[T]1BeamHV: 2 kv

Low Magnification Lens Alig
Drift Suppression
Switch Electron Beam Off

- The higher e-beam currents & = : e , ; :
for IOW kV (<3kv) need to be % 10.00 kV E% nA SE ";.:’gmm :;;’Jum 22)‘:)9xE~ 827 nm Thermulg)(ole‘::ﬂtz)'
aligned separately. :

Description Result Time

_ A Selection Ca.n be made to 0 EBeamHV: 0.5 kV, IBeamHV: 30 kV, IBeamCurrent: 5 nA Manual 1/8/2018 2:24 PM
1 EBeamHV: 0.5 kV, IBeamHV: 30 kV, IBeamCurrent: 7 nA Manual 1/8/2018 2:24 PM
- 2 EBeamHV: 0.5 kV, IBeamHV: 30 kV, IBeamCurrent: 15 nA Manual 1/8/2018 2:24 PM
be al Ig n ed . 3 EBeamHV: 0.5 kV, IBeamHV: 30 kV, IBeamCurrent: 30 nA Manual 1/8/2018 2:25 PM
4 EBeamHV: 0.5 kV, IBeamHV: 30 kV, IBeamCurrent: 50 nA Manual 1/8/2018 2:25 PM
5 EBeamHV: 0.5 kV, IBeamHV: 30 kV, IBeamCurrent: 65 nA Manual 1/8/2018 2:26 PM
6 EBeamHV: 0.5 kV, IBeamHV: 16 kV, IBeamCurrent: 7.5 nA Manual 1/8/2018 2:26 PM
7 EBeamHV: 0.5 kV, IBeamHV: 16 kV, IBeamCurrent: 15 nA Manual 1/8/2018 2:26 PM
8 EBeamHV: 0.5 kV, IBeamHV: 16 kV, IBeamCurrent: 25 nA Manual 1/8/2018 2:27 PM
9 EBeamHV: 0.5 kV, IBeamHV: 16 kV, IBeamCurrent: 42 nA Manual 1/8/2018 2:27 PM
10 EBeamHV: 0.5 kV, IBeamHV: 8 kV, IBeamCurrent: 3.5 nA Manual 1/8/2018 2:28 PM
11 EBeamHV: 0.5 kV, IBeamHV: 8 kV, IBeamCurrent: 7.5 nA Manual 1/8/2018 2:28 PM
12 EBeamHV: 0.5 kV, IBeamHV: 8 kV, IBeamCurrent: 12 nA Manual 1/8/2018 2:29 PM
13 EBeamHV: 0.5 kV, IBeamHV: 8 kV, IBeamCurrent: 20 nA Manual 1/8/2018 2:29 PM
14 EBeamHV: 0.5 kV, IBeamHV: 5 kV, IBeamCurrent: 7.7 nA Manual 1/8/2018 2:29 PM
15 EBeamHV: 0.5 kV, IBeamHV: 5 kV, IBeamCurrent: 13 nA Manual 1/8/2018 2:30 PM
16 EBeamHV: 0.5 kV, IBeamHV: 2 kV, IBeamCurrent: 7.1 nA Manual 1/8/2018 2:30 PM

17 EBeamHV: 1 kV, IBeamHV: 30 kV, IBeamCurrent: 5 nA Reliable 2/28/2018 8:27 AM

18 EBeamHV: 1 kV, IBeamHV: 30 kV, IBeamCurrent: 7 nA Reliable 2/28/2018 8:30 AM

19 EBeamHV: 1 kV, IBeamHV: 30 kV, IBeamCurrent: 15 nA Relable 2/28/2018 8:33 AM

20 EBeamHV: 1 kV, IBeamHV: 30 kV, IBeamCurrent: 30 nA Reliable 2/28/2018 8:36 AM

21 EBeamHV: 1 kV, IBeamHV: 30 kV, IBeamCurrent: 50 nA Reliable 2/28/2018 8:39 AM

22 EBeamHV: 1 kV, IBeamHV: 30 kV, IBeamCurrent: 65 nA Reliable 2/28/2018 8:42 AM

= Finish
018 | det -3.7858 mm I O Baomsnc

PM | CCD | y: -20.6956 mm . Thermo Scientific Scios
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How does it work?

>
'  E-beam current is calculated and changed
automatically: 1y ¢y ~ 31,00

« Defocused beam according to pattern size
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