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Name Equipment Extension Office Email
Kim Young Ki Advanced TEM 4033 B122 cclock95@unist.ac.kr
Lim Dong Ju AFM (3) , Probe Station 4032 B123 djlim@unist.ac.kr
Cho Mi Sun NMR(2), UV-Vis-NIR(2) 4034 B122 shail019@unist.ac.kr
Park Ji Hye XRD(4), XRF, Raman(2), PS, Zeta 4035 B123 sophia@unist.ac.kr
Lee Sun Lee SEM(3), FIB, Microtome 4023 B123 ssun295@unist.ac.kr
Lee Kyung Ae TGA, DSC, DMA, SDT, GPC, Rheometer, BET 4163 B123 allsunday@unist.ac.kr
Park Su Hyun TEM(3), TEM Prep. (5) 4174 B123 suhyeon@unist.ac.kr
Lee Hye Na IR, Fluorometer, Raman(2), EA 4168 B123 hyena85@unist.ac.kr
Lee Kyung Sun | MALDI-Tof-Tof, GC-MS-MS, LC-MS-MS, TOF-SIMS 4036 B122 kslee@unist.ac.kr
Kim Jin Young MALDI-Tof-Tof, LC-MS-MS 5213 B123 clytie@unist.ac.kr
Park Ji Yoon XRD(4), XRF, Zeta 4035 B123 skyblue13579@unist.ac.kr
Kim Chul Su GC-MS-MS 4067 B122 kimcs@unist.ac.kr




1. UCRF 2|37t H =84
- UCRF homepage : http://ucrf-eng.unist.ac.kr/main/main.php
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3. Log in system (True Café) , Data Upload & Download System (Core FTP)
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- [ y
S Introduction

¢ Historical Story

* FIB began at 1960’s for material analyses in the field of

semiconductors

- the founding of the ion emission from liquid metal ion

sources(1961)
* The Ga of liquid state at room temperature accelerated the
Investigation of LMIS(1960 ~ 1970)
« Seligar et al began to use a focused ion beam with liquid

Ga(1973)



Introduction

What it FIB?

-Abbreviation of
Focused lon Beam



- [ y
S Introduction

“* Liquid Metal lon Source(Gallium)

« Ga, In, Sn
« ~ 5nm diameter, Low melting point(T7T=29.8°C)
« Large ion for sputtering, Source life time(1550hrs)

« Good flow property for tungsten needle

 Au, Be, Si, Pd, B, P, As, Ni, Sb




» FIB Column

Source P15 —4 ...."'-.-""lll. bon Source
1 — | I e »1. LMIS, Suppressor, Extractor

v

Fwiracior I'T.'E. _i"
7 |

AT I I Aperbure
E rrgsion 3

Curent "7 3. Condenser Lens

2. Faraday cup

v

L ——
A
ok, LEnE PIS B lank
I H Bnker > 4. Beam Blanker
B|@ Stigmator
Ohject L
I act Lens i
| b —— §5. St|gmator

> 6. Objective Lens

> 7. Deflector




Introduction

» What is a Dual-beam ?

FIB

Gallium

A J




«» Dual-Beam FIB

- SEM Column
- NG Schottky field emission source
- Resolution : HV : 1.2nm, LV, ESEM : 1.5nm)
- Accelerating voltage : 200V ~ 30kV
- Probe current : up to 200nA

* FIB(lon) Column
- Field emission (Ga LMIS)
- Resolution : 7nm
- Accelerting voltage : 500V ~ 30kV
- Probe current : 1pA ~ 65nA

+ Detectors

« Vacuum System

« 2 Gas Injection System(C, Pt)

« Omni probe system

+ Stage (X, Y 50mm, 5-axis motorized)

- EDS Resolution : 125eV

« Computer with Integrated Image Processing



¥ Deposition

* GIS(Gas Injector System)

- Metal Deposition : Pt, W, Carbon

Insulator Deposition : SiO2

Enhanced Etching : Metal Etching / Milling
Insulator Enhanced Etching : SiO2
Selective Carbon Milling : Photo resist
Delineation Etching : SiO2
* CoppeRX : Cu Material

http://www.emgysico.uk/fib.htm

(IS Material Reference Table

Pt ECVD Enhanced Etch Ins. deposition IEE SCM
(hemical CyHy Pt 1, 51,0, H Xek, H.(
Toxicity yes?! Ves yes! highly no
Hazardous no Ves no highly no
Working Temp. 40° C 35" C-38°C 2000-22C [ 200C-22°C 25" C-35°C
Metering Aperture none none 19966 19857 19837
Typical Expected 120hr. 160hr, GOhr 80hr 1 00hr
Lifetime (432,000 sec) (376,000 sec) | (216,000 sec) (288,000 sec) (360,000 sec)
Crucibles Al Mo Al Al Mo
Needle PN 17591 18224 17591 18224 17591




General function of FIB
** Three basic operating modes

* Imaging
* Milling

» Deposition

® Secondary ions O Sputtered material ® Gas molecules

® Secondary electrons (0)\I3e|pct>?ited rgatetrial
olatile products



SEM(e-) image FIB(ion) image



Application
< Milling (Cross section)

=)



Application
« Milling (TEM sampling)




a Application
D Mllllﬂg (TEM Sampling)




pplication

** Nano-patternings

800nm line

200nm line



pplication

s 3D Structure Fabrication

Reception room on IC

Nano-toilet

30KV, Ga, 9pA

J0kV, Gat, 9pA
Bitmap:100 sheets

Bitmap:100 sheets

Sample: IC chip _Samp]e:Si wafer

Deposition with 3D CAD Data

rod drll

coil

e h\\-\hb\\h; “} N\I

Diameter: G00mm
Wire diameter: 80nm
Time: 40 sec.

Wire diameter: 100mm

Diameter: 100mnm
Time: 120 sec.+270 sec.

Diameter: 2.75 1t m
Time: 60 =ec.

Height: 6.1 & m
Time: 300 sec.

Deposition with Scan Control Technology



I
Application
** Methods of Sample Preparation(TEM, SEM, 3DAP)

Mechar_ucal Microtome @ Ar Ion Milling
Polishing

Extraction & Trimming

Resin embedding Coating
N uttin lon millin
polishing J polishing 0 J
Millar T
ST lon milling




" Disadvantage

“ Damage Reduction (amorphous layer)

(0.1um thickness)
| of the
low energy FIB

" V TEM sample Effectiveness

a) 30kV-FIB b) 5kV-FIB c) 2kV-FIB d) 1kV-FIB

TR

Sample :Si crystal
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