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B FH X EFHMEE (transmission electron microscopy, TEM) 3 A & 884 7 ik A #
#F )& 77 i% (mechanical pohshmg) E MM K% (electropolisher) YA & # € % df-F % (focus
ion beam, FIB) % &t » 2% B 5B &8k T R M LK % & 4 (argon ion milling system) * #§ 7T 572 &
TP RO FEXNE T RAMERXR BM - ZAKMEHA AR (argon gas) 4’]51%3’_4?%1 (process
gas) * VAL FabiE AR | A A& & AT E 4 (argon plasma) % 0 & AET & EFHKIFRALS X
wo PR REEHER AR Ei?‘ti?}'-’fbé’]ai% C BT EXE TREAMSEE %5’&7\7}:@@
Bk R R SRR R BATE L AT RIOERE A % 0 RS T R R
(beam size) #.7& 500 # K (mico-meter, um) YA b ; FEZE A Z AT B R » AXPINB LA
HEET RIERERLE > ABETRTERE 1 -2 MK > HAMHER (area of interest, AOI) &
B E e AE L b 0 RIRFHRE A @ R A Rk T RO R B IHE A 1 B A ik
MFEXETRAMEAAZIRY -

The most common methods for preparing transmission electron microscopy (TEM) specimens
include mechanical polishing, electropolishing, and the use of a focused ion beam system. If the
sample preparation method combined with an argon ion beam polishing and thinning system, it
will be possible to complete the most demanding electron microscope sample preparation. An ion
milling system uses argon gas as the process gas, applying electron impact to dissociate the argon
gas to produce argon ion plasma, which will bombard the sample continuously to achieve the
purpose of surface cleaning and thinning the sample to a thickness that allows the electron beam of
a transmission electron microscope to penetrate, representing the sample in its natural state. This
method has been widely used for decades. The conventional argon ion beam ion milling system on
the market has an argon ion beam size of about 500 micrometers or more. With the development
of science and technology, a new generation of argon ion beam polishing and thinning systems
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has been launched to the market, and the size of the argon ion beams is about 1-2 micrometers,
allowing targeting and selected area ion milling on the area of interest. This article will discuss how
the new generation of argon ion beam polishing and thinning systems can improve the quality of
transmission electron microscopy specimens prepared in different methods.
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RIS RATER 2B E FEMEEE T aS 8 v DUy B R ER 8 e - &l B R
(thickness of specimen) BH & Fr R AIHYRIFAEE (cleanliness of specimen) ©
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HR A EE RS E TR EENEE - E 1 s - BB FEEAREREY - gREF
B DUR G e R 5 A AN EIFE R R E%EL (beam broadening) » & B EE T-EHGRIEEHEL » 52
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R R EARIFAEE IR AR AL B A 51 5 8 BT B T v B e R 2R U T
BRMIEE A T Bt (silicon, Si) BX/Z2FHZ (ceramic) SFRAE B MERYAR M - (F IR LAV ID AR EL§E
WA R B R - FE T &b (Si0,) WU - AT DURFR AL L E] 100 22K (nm)
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TR R EEE E S DR S EETER - HEEE TR a5k -

AR EARLAE ~ # - 8 - SRR - WEAEREME - TR BT R 7
FEE > AT E MO E LR G B A R E T M A - ERIEEIER A
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THEE TR AMEEAEREILE R BRI (gallium, Ga) 1t HEERFAIGE -
DL#%#E8 (bombardment ) METTEIEMEIEE (selective milling) @ AGER] E BN T K YEIE v H
() > B LR TR TR Y ] LR S Fr Y E S B 3R S A (B B ) RSBl T U &%
AP TR (wedge-shaped specimen) » JEARANNE] 2 Firs o 50 FH 858 T {E U BB Y
W A ER Fr R IR E TBIEE (amorphous layer) © [B 3 BV B AV E R E
R = 77 #5215 (high resolution transmission electron image, HR-TEM) Kz Hu {5 {# 17 BEE A
(fast Fourier transform, FFT) » {¢REEH 7 EEEH n DUE B E FIR G FE FIB BEavaih &
Il - [ - SEE TR iR G B 21 (gallium implantation) » HEGETE
HIB S 3 AT IsE o R e A 5 IR T PR EE EGERY (energy dispersive spectrum, EDS) A » 1E[E
4 HRELE O] BB EE TR R R A RERE R - BAL#E (gallium nitride, GaN) BLZ2H{LER (gallium
arsenide, GaAs) FHRIRVEE Sl b N HACEEREAIREMEL - 26 H FIB RHE TR
Fro» B i SR e M I 2 BB 5 -
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—RIME - Neamad A SR  Eal g gt T DI 218G SIS S - DUE
7 Rl - SFERRIBEREIE AT 45 nm ; fEE 8 BURRBATIAN - JIEEEEIVEE R d = 40
nm * K REENEER d=w X sin =40 X sin 10° = 6.95 nm * Dlg SR HE T
PG R - BRI R R 088 1.5 nm HEE - BERREF BLAIAUHE (5 8 A 2 i
KRy 5 48 o FREHDL RS ER - 7 A n] DG T ERL S A 10 & B 1 R 2 47 5e B Ra (e
TR Ry 10 938 - [B 9 RmmE Ry aaerath - BRI S SR & B A A
THRM - e BN E T EMEEE sl » e ENEWE 250 -

7. 8RR FEXE TRAMSESE > BTiknid gL B FYLE () REBER

METHREREAGRR 0 HIERB G TFHLELL 450m 5 (b) KB () & &R BT etk

A S ERBEH 0 (o) KBS R TIREWLRLNRAN  LIERLE LA 45 nm KV
A% 7nm 0 (d) # 8 (c) & & B RIRFe ik 5 i E B -

lon beam incidence angle ~10° Electron beam

8. 3K k@mIE B REM A ED
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B o.%m#EtAI4E04E  EF RHFHKI[110],/[0001],, ddT » BEiitéssb ek
(110), “FE X Bl — %8 nd 47 ki 4y © (a) F & X E T 8 EEA AALEF (bright field, BF) #1% » (b)
e FiEXETRAMEZ S A KRR EAE (high angle annular dark field, HAADF) #4% * (c)
B AT FEXE TRMSZAH L 0 (d) 58NS A ZRSERTBEY -
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EIRAZE A B TSR IR RER - #iFsnBEr —EtE F st AR
FNERE - DIt S iEnotst - IR SR AR 20 nm F 100 nm Z [ H.
AT RENR G E 2RI ERIRRE - EHRERTE ey EsK - B MR B i i g e
BT - REEA ARG FRE S HEHE o AR KAy E R A E BT ARG IO R R E BLE
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