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Atom Probe Tomography: An Advanced Materials Characterization Technique for
Next-Gen Semiconductor Technologies

O Article By : MSSCORPS Co. Ltd

S Category : Test & Measurement

£ 2025-12-15 #, (0) Comments

Demands for analytical spatial resolution and chemical sensitivity intensify as transistor

dimensions near atomic scales and 3D integration become even more complex.
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Technical paper for new analytical technology

Page.3



TIRXIMRRE . MR TR OER T

2024 2026 2030 2032 2034 2036
N2 Al4 A7 A5 A3 A2

Continued dimensional scaling
16 16 16 16-12

Device and material innovations

‘ 6 5 4 <4T <4T
. Frifaler GAA GAA SFE FSFET FE =i CFET
*’Lﬁﬂf'ﬁﬁﬁ%% NSFET  NSFET CF atomic

¢ SeRENBRRER
*  Low-k{REEHZAIT Context-aware interconnect

e B o o e o e
c peosma Pt R T R

MATERIAL
SCIENCE

SERVICE
Page.4



WK TAlEE, —R{ICRBBRAKXESE

. @ |§ AI%D
&fF > FERAIE]

-SEE YN

=N
ST}

© BOPSEIEE A 0 B
SRR T T

o SECRBESE AT > AR
CPOEHPICH A B R

kK

MATERIAL
SCIENCE
SERVICE

FERHRLE
SRR
FoEE |

REJJ

/BERR R AR
f MZFEEB,J :
BE-=18
52

Page.5



Al T —A BT D

. TSVE AL R il
RS b = AR ES D]
Hydra PFIBEL G 71T
N I CEF S B AR 7 iR il
THz-TDRBEH & H] / Thermal XYZi
(& EAL / 3D X-ray st
« SuERIRERIESE T
1. ICEJEFTIEER T / 3nmEFEE]
B TR R Sl
2. 2@?%5‘%%%2%&?5@5%@&
([
3. EEZZEEFEIInmEEEIELE

T AR
[y A%EE FivA

G W e

MATERIAL
SCIENCE
SERVICE

Page.6



WX Fo

Measurements

Granted patent (&8 - H4A ~ EH):
Device for detecting optical loss (1870008)

ﬁge or failure locatjon
e —

ASICorEIC

Fault isolation by NIR

e,

Root-cause identification
e SEM/FIB/TEM

Laser: O-band (1310 nm), C+L-band (1550 nm)
IL (Insertion Loss), RL (Return Loss) &

PDL (Polarization dependent loss) test platforms
OFDR, Spectrum / Transmission curve

Grating / Edge coupler (GC/EC)

XYZ0 scan and NIR observation

Ref: https://www.nist.gov/image/fwmbsimagewebjpg
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EUV
underlayer

. ’ Patterning/ ey : HAR ?recedencg Silicon Photonics Market Size 2025 to 2034 (USD Billion)

EUV selective

$28.75

e e 0 29.25 % (CAGR)

¢ B 9 -
> \'/ 20 $17.21
FinFET GAA (2nm) GAA (1.4 / 1nm) CFET (<1nm) 15 $13.32
$10.30
] 10 7.97
— $6.17 $
48 = ™I $4.77
: 3 5 $2.86 $3.69
R ' - y il 4 CONTACT - . .
i &z 4 L B TN\ ‘Back ' 0

200 ;
e 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

The global silicon photonics market size is predicted to increase from USD 2.86 billion in 2025 to approximately USD 28.75
billion by 2034, expanding at a CAGR of 29.25% from 2025 to 2034.

Source: Mtps://www.precedenceresearch.com/silicon-photonics-market
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Thank you for listening, and welcome your guidance
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Hot spot was found

Visual inspection

| Inner inspection by X-ray | | Inner inspection by C-SAM { IV Curve Tracer Thermal positioning on Package l 3D X-ray inspection hot spot |

z

Hot spot was found

Topography

Gate Oxide

Ap e, » dedxaq

Inapping. e positioning by EBIC Gate leakage was found

i | TEM/EDS inspection I I FIB cross-section inspection I | EBIC positioning i | C-AFM scan contactlayer | | SEMVC inspection after delayer ] OBIRCH positioning
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< Fault location analysis Device level inspection after delayer
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Disclaimer

This report only states analysis result on the analyzed sample. Not including the sample WITHOUT being tested. -
The EDS(energy dispersive X-ray spectroscopy ) analysis is a semi-quantitative , the concentration is NOT
calibrated. It is NOT allowed to use as certification of product quality and process pefformance. ,

Those elements are not be detected in this analysis, it doesn’t mean they didn’t exist, they are below the

detection limit of this analytical method.

This Report is proprietary information for the sole use of its intended recipient.

Any unauthorized review, use or distribution by anyone other than the intended recipient is strictly prohibited.

If you are not the intended recipient, please notify the sender by replying to this email, and then delete this email

and any copies of it immediately. Thank you.
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