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TESCAN MIRA3 XMU

500 nm

MIRA3 TESCAN

Performance in nanospace



T EH KA R A

BT EEARERAMNSE THHE  NOSTRESS

0 B2 K29 A1umey 58 8 F & (BIB: a Sputtering
broadionbeam) , ZH&F &%, *
e AT R A BT, fRIE
T AR S R 4G 8 254

A TRE Ry X, AL
« A @A L (cross section milling)
o FwmArE (flat milling)

li":
L)

*
a0

+

N
)
+

)
)
)
.1‘
XX
i
)
.1'
.1'

k)

+

*

o

X
X
(X

o

aE
@8

[

+,

X
1000
1000
1000
XJ
X
X
XJ
X

)

ks 4

ko

k3

.‘.
.‘.
.-I'
.‘.
*
*

@
@
)
[

.‘.
*

gy
*
*

+

()
X
()

G
.i'
B

Q)
'®
&

e, et )
1‘.1‘.
@

+
+*

o

*
b
b

@

ot =t 3

@
The phenomenon in which The atoms on
the sample surface are flicked out when
Ar1ons clash against the sample.
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Milling range
(Several 10um)

g

cimen stub

The intended cross sectional cutting edge is delined by
the sharp edge ol a mask accurately placed onto the
surface of the sample. That part of the sample
protruding from the mask edge (shielding plate) is
sputter-ctched by the incident Ar ions, so that gradually
a flat cross sectional surface is generated vertically
below the mask edge.

Hybrid Ion milling system IM4000
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Principal of ion milling method
BIB vertical irradiation

\ Ar- beam
_ E PIOj cCHONACEIEE
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o (pEsiESElig volume)

mask
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-
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milling  sample

.

sample

surface
to be polished

Figure of principal of Cross section Milling processing
( Left: Lateral view, Right: Birds-eye view)

Flat surface without strain | —Suitable to proeessing of
the surface for analysis
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& A L (cross section milling)
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B & Am L (cross section milling) -42 W, 7 44

Cu foil

After razor cutting

———— — - ———
Cu foil

- Graphite
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After ion milling processing
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B8 A L (cross section milling) -#Z A8 &K & B K
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B An L (cross section milling) - # A% 4%

HA KB 2 BRI 5k, BSE, &R, KAT

After razor cutting After 1on milling processing

9 71 3 T8 B & BT AT 8 B m: 6kV, 2h
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@A T (cross section milling) - # 4% 4%

HAR A 5 B WAL 5kV, BSE, %4, KAT
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Processed under high beam current condition Processed under low beam current condition
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B8 L (cross section milling) - F1k4 5

Electrode pillars added
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B, d e L (cross section milling) -i@ it 4k ;@@ (TSV)

1 0um
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B, Av L (cross section milling) -1A.#-F (NAND Flash Memory)
Maghnification: 100x

1.5mm x100k Sk

Preparation by cleaving
Magnification: 500x Magnification: 1000x

x100k SE

[on Milling system
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B dy e L (cross section milling) -#RJK4EM4HEF] (BGA)

EDX Analysis Point
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B dy e L (cross section milling) -#RJK4EM4HEF] (BGA)
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BSE Image Cu-K Ni-K
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B & A L (cross section milling)

-7 & KX & (SAW, Surface Acoustic Wave)

wire(Ni-P,W,Mo)
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S-4800, 1.5kV,
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B & A L (cross section milling)
- & mkii & (SAW, Surface Acoustic Wave)
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B Am T (cross section milling)
- & mkii & (SAW, Surface Acoustic Wave)

S-3400N 5.00kV x1.00k BSECOMP 30P
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S3400, 5KV, BSE, #M, f&AZ
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. An L (cross section milling)
- k& f %% & (SAW, Surface Acoustic Wave)
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B An L (cross section milling) -LED %

LED%: B #4988
MR Z4F: 1kV, BSE
B 44k 6kV, 6h



& T ERARAE A
B An L (cross section milling) -LED %

LED (Light Emitting Diode)

AlGaN 25 nm'
o L

TiN 100 nm

Active layer

LED% F 69 & @
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A& An L (cross section milling) - 12 K A A2 w3 (GIGS Solar Cell)

Zn, Al
CdS
CIGS CIGS
(Cu, In, Ga, Se) (Cu, In, Ga, Se)

SUB000 1 5kV 1.5mm x50.0k LA100(U) R T SUB000 3 OkV 1 Smem x50.0k SE(U) e

5= A | S, 1.5kV, SU8000
EAARHEBFETAR, FRARXRETFK
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B8 A2 T (cross section milling) -7 A2 KX [a 48 w2 (GIGS Solar Cell)

lon Beam

Mask

Specimen

Specimen Holder

With Ion milling Without lon milling
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A& An L (cross section milling) - 12 K A A2 w3 (GIGS Solar Cell)
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Magnification: 20kx Magnification: 50kx

B FA B A m i, 1.5kV, SU8020, BSE
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Fw At (Flat Milling)

Rotation
axis
Rotation

gimct
‘.
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lon beam irradiation

Flat Milling ® range

e & & Ao & ©
3

e o 3 \ ! '
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The current density distribution of ion beams can be
generally approximated by Gaussian distribution. When the
center of the ion beams coincides with the rotation center off
a sample, therefore, the milling profile reflects the ;
distribution of current density and the center part becomes s
deep. In the flat milling method, however, a wide range is
uniformly sputter-ctched by rotating or swinging a sample
and shilting the center of ion beams and the rotation/swing
center of a sample.

lon beam center
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F®@AE (Flat Milling)
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A2 (Flat Milling)

2 F & A E30 53 & 4 80"

S5-3400N 5 00kV x4 00k BSECOM® S0Pa

A $-3400N 5.00KV x4.00k BSECOMP 40Pa
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F-@ A& (Flat Milling) -&/&# &
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‘@At (Flat Milling) -2 /%4 &

After 1on milling
Mk R, HREHER BAERBELMZHE
WA &4k 5kV, BSE, fKA %
BrEZtr: BT RAEA80 , 15min
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F@ A E (Flat Milling) -2 /& £ &

HUBR M HURR M Fo+ 3 F A
A5 E 4N
M54 5kV, BSE, A%
i G %%ﬂiﬁl}*’*ﬁSOO ., 10min
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@At E (Flat Milling) -3 24 5%
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Fw A2 (Flat Milling) -SDF

Mold
resin

Iml:llh‘l(l

20

10
bttt

Substrate

S3700N 5.00kV x50 BSECOMP 30Pa ' 1.00m

% B4t
M S 5kV, BSE, R\, KAZ
/@T *‘}%‘# Pdv%ﬁi)% 480" , 5min
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& #F & (Flat Milling) -SDF

Aust 4-A

Rl A pl- DO Wl o il
DU 1 56
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i A (Flat Milling) -SDF

S3700N 5 00KV x1 50k BSECOMP 30Pa

Augt oA Au4t 4B
MIE 4 5kV, BSE, R, KALZ
S BT RAZA80 , 5min
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& A (Flat Milling) - 4 22 % (Central Processing Unit)

15 mm F

Cu heat spreader

wlle o) Ul L] Uell Ul U9

Built-up substrate

S-3400N 15.0kV x8 BSECOMP 30Pa

WEEM: 15KV, BSE, KB, KAZ
PB4 BT RAKH8 , smin
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& A (Flat Milling) -## 4L 22 %

L;'ad -free soldering
' (Au/Ag/Sn)

S-3400N 5.00kV x500 BSECOMP 30Pa

M, B Sk 5kV BSE, R#ER, KA
BB S %ﬁiﬁé % 4180 ,Smm

M,

(Central Processing Unit)

Lead-free solde.ring

S3400 10.0kV x2.50k BSE3

UMt B T B
e o BeE i"é}? B, &4

ﬁﬁxﬁ %%ﬁ% B 430°

) 3m|n
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Fw A & (Flat Milling) -LED

Magnification: 2.5kx
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