FERIRIRE - IT O 4+ —5 L2016

JETRIE A B2 Hr4 nIBEIC9 HELITEREAT®

HARAIDOAf—-7A %KX E=tt
ERIEZE

Toshinobu.Nagatomo@fei.com

~*FEI




JERRIBRE - fRT 74 —5.1L2016

FEIN IRt 9 BEFAKPFAY!) 12— 3

Thermal Localization Emission / OBIRCH / LVx nano-probing TEM / SEM / DualBeam

Electric Failure Analysis Physical Failure Analysis

BT BT YRR T R AR

. ‘ ™
. FEI PROPRIETARY INFORMATION oge F E I
Explore. Discover. Resolve. @
2



ELITE

ENHANCED Lock-IN THERMAL EMissiON

FIRA BT ZRIREIC I DELITERRMT®

.‘ ™
- <~ FEI
eeeeeeeeeeeeeeeeeeeeeeeee ®®



o« FRHMR
* A4
* ELITE

Explore. Discover. Resolve.

FEI PROPRIETARY INFORMATION
4

ERIBRE - BT 74+ —5.42016

S-FEI



IR

‘ . ™
Explore. Discover. Resolve. o® I



ERIBRE - BT 74+ —5.42016

TRIMER
- AIRMEEORERIHTHLIREYIMAID K-

100 380 780 2100

1%

Y
i

10

X %%

190 350
KOEEOBEAIIE nm

| ImIRIHER <7 08

780 3000 15000 100000

- YEFREHIORE (R RIIYEIZKTF)
—BEIZEA

H 8 SNKEFAJE http://snk-noda.com/index.html

. ‘ ™
FEI PROPRIETARY INFORMATION ‘e‘
. ®o®

Explore. Discover. Resolve.


http://snk-noda.com/index.html

RIDE

R IR R
A K R FRIVRIREE
N T i | 7 7 i | | < | | |
=
w
= oao | -
MIRTHIN
Al |
-
g .l |
=
LA
T 2of _
- L,
iy | ] | | | | |
0 1 2 2 4 & = T 8 9 10 11 12 12 14 15

Wavelength (microns)

AAMA A4 AL A S S

HeiC HeiD Gk O Hel i Gk
ke Gk .
Absorbing Molecule

H 2 : Wikipedia http://en.wikipedia.org/wiki/Infrared

. . ™
- <~ FEI
Explore. Discover. Resolve. ®o®



http://en.wikipedia.org/wiki/Infrared

FEWIRRE - T 74+ —5.42016

A[RIEBRETFIMR

TRINERAAS

i\ﬂm AL TIMEDIA

!
’l
T

>
=
(%]
c
(]
+—
£

. ;-~~'-—JVL——JW N iy & VAR
03 R o 3 (IR S o8

R FEI PROPRIETARY INFORMATION
Explore. Discover. Resolve.
8




AyOAf42 Y —F

‘ ‘ ™
Explore. Discover. Resolve. o® I



« 5FHE(a—hk)
- B (A—T )
- KI)Tk

SE. BX

X

HmDWEE—F, BFESE [CRTLOEFEEEE), EFEHRBEEZSFBA—X ], 2009

Explore. Discover. Resolve.

S-FEI



JERIERE - BT 74+ —7.42016

\"

1]
I

T

. BIERTHEINZ2AL L DIESEDEREA
BT -4k i
— B EiR-TZRBED)—5

. . ™
FEI PROPRIETARY INFORMATION ‘g‘
®o®

11

Explore. Discover. Resolve.



JERIBRE - BT 74+ —7.42016

\"

1]
I

7T

. BIERTHEINZ2AL L DIESEDEREA
BT -4k i
— B EiR-TZRBED)—5

R >S9

. . ™
FEI PROPRIETARY INFORMATION ‘G‘
®o®

12

Explore. Discover. Resolve.



a—hRDFERE

ERIBRE - BT 74+ —5.42016

AT RYBRERT D

----- ¢
Py P
s %r 23—k
..... )\
R >
UZ
B &7 R
P, v? r oFY,
R va—H
R
—>1
r

Explore. Discover. Resolve.

FEI PROPRIETARY INFORMATION

13

S-FEI



JERRIBRE - BT 74+ —5.42016

A—T

c KK THARZTIRDIEFTHEDEIEHEM
L7=4K5RE
— - FBAR—=ILDIFVY

A & signal A

. . ™
FEI PROPRIETARY INFORMATION ‘g‘
®o®

14

Explore. Discover. Resolve.



JERIERE -FET O+ —5.42016

A—T

c KK THARZTIRDIEFTHEDEIEHEM
L7=4K5RE
— - FBAR—=ILDIFVY

R.3>>F

. . ™
FEI PROPRIETARY INFORMATION YL
Explore. Discover. Resolve. . ®o®



T—TURDRBE

=T
rf Prr i
WA AA——- signala
\Y/
@ Signal A' —
R3>T
PR lz R
P. i’r r DFY,

Explore. Discover. Resolve.

FEI PROPRIETARY INFORMATION

16

ERIBRE - BT 74+ —5.42016

F— T B LY REIT D

S-FEI



ERT MmO EET—F

o FZHE (a—hk) —) NWFhoigsd

- B (A—T )

FBDBENECATHE > A

=

I~

=)

FTZ%E

FRERTIEEYBERT S

~*FEI



IEWIRIRE - T 74 —3514.2016

Ay A4 Y —EDIERL

FRIMRNAS

Tsurface ‘ ‘ ( 3/;(7_—1_\:"*/'\':'_5

AyoA42)—X

. . ™
) FEI PROPRIETARY INFORMATION [ ] e @ F E I
Explore. Discover. Resolve. ®o®
18



EIERE - BT 7+ —5.42016

INVAHIIND 3R

. ‘ ™
FEI PROPRIETARY INFORMATION oge F E I

Explore. Discover. Resolve. @
19



INJLAEIIND %)

JNJLRENAN

Explore. Discover. Resolve.

FFIRIRE - BT O+ —5142016

Amplitude [mEK]

10

Pixel

FEI PROPRIETARY INFORMATION

20

JULAERDN
vl
DCEpAN
AN WMMMF
0 20 80 100 120 140 160

TM



FEIRIRE - BT 7+ —5.12016

AY9 4 EMIZ KD FEER

EE/)-‘\\’fZl—_I:'—"LE%;ﬁ 57 DR AN Ly st
%ﬁ(iﬁﬂflﬁ)@ REZIEETOvE
« DCEln: 0.66V, 30%)
« JN)LREINN: 0-0.66V, 1Hz, 30%)

O

246
B 2453
24.85 24.56
24 54
243 24 52
245
2475 2443
247 el

24 44 g

2,043 2 560 3,072 3,534 4,096 4,608 2 048 2 560 3,072 3,584 4,006 4,608

. ‘ ™
. FEI PROPRIETARY INFORMATION oge F E I
Explore. Discover. Resolve. @
21



ERIBRE - BT 74+ —5.42016

Av9A b —ETRoNS R TRELAIE

By 941 iR R
| 1/flock-in > : ]
i D e G T
kaay’!

]_' T In-Phase

;EELIE

5

Hi 8 : Breitenstein et al., 2010, Lock-in Thermography, Springer

A ™
. FEI PROPRIETARY INFORMATION oge F E I
Explore. Discover. Resolve.

> *®



FFIRIRE - BT O+ —5142016

Gt > FRZRSDHETE

38° 5g°
A

OyoA42)—X

Ay942)—X A

TINAATE A

. . ™
FEI PROPRIETARY INFORMATION . e . F E I
- ®o®

Explore. Discover. Resolve.



nhanced ock- n hermal mission

‘ . ™
Explore. Discover. Resolve. o® I



Explore. Discover. Resolve.

INSb(A 2V DLTUFEY)
3-5um(LoXBREFEEETD)

640 x 512 (EYt/LH 4 X15um)
<=20mK

300Hz (FREFTET /L)

7 ILEZA LOyoAL

S-FEI



JERIERE -FET O+ —5.42016

ELITEY AT L

o TRIMRENAS
« HUTJIART—Y
— XYR[E)EEFH : 150mm
— T ILFvvT:150mmBE NF1—LIKE)
« LUX:
— WA/1X/5X/10X, SIL(33X)
« AVIAUEIR:
— 20V/40V/60V/200V/1100V

— 3kV
— 10kV

¢ 1@.@5:75770939
- L—%—3—h—
— EDP(E@EIO—EY)

wFEl

. . ™
i FEI PROPRIETARY INFORMATION YL
Explore. Discover. Resolve. ®o®
26



HEF vs L X

Ly X ':;fﬁtné" % it
LA (RKXRE) NA 20 cm 16 cm
nm momEs | om | Bm | tm
1x 15 um 9.6 mm 1.68 mm
59X 3 um 1.92 mm 1.53 mm
10x 1.5 um 0.96 mm 0. 76 mm

. . ™
- <~ FEI
Explore. Discover. Resolve. ®o®



ERIBRE - BT 74+ —5.42016

RRITEA...

Package LSI chi

Ref: Schmidt et al., Localization of electrical active defects caused by reliability-related failure mechanism by the application of Lock-in Thermography, IRPS, 2013
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