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Fault / Failure Analysis

We are performing fault / failure analysis in various industrial fields
as representative professional field of APRO Inc.

® Semiconductor Packaging Failure Analysis
(Part, IC Chip, BGA)

® PCB Failure Analysis
(Surface Preparation, Cold-soldering, Via Hole)

® Solderability Test
m Dye Penetration Test
m Material Fracture Analysis (Metal, Plastic)

®m Coating & Welding Area Characteristic
Inspection (Thickness, Ingredients, Defects)

m Defect Cause Analysis for Electronic
Components, Mechanical Components

m Foreign Material Precision Analysis of
Material and Part (Organic, Inorganic)

m Destructive Inspect / Non-Destructive Inspect

Destructive InSpect (preconditioning service)

[1] Cross Section
=Mounting = Polishing = lon Miling

[2] Focused lon-Beam (FIB)

[3] DE-CAP = Semiconductor Chip Decapsulation
(Laser System = Chemical System)

[4] DE-Layer = Semiconductor Chip De-Layer

Non-Destructive Inspect

[1] X-Ray [ CT (2D / 3D)
[Z] Scanning Acoustic Tomography (SAT) = A-Scan / C-Scan [ T-5can
[3] Electrical Characteristic Analysis = Curve Tracer
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Automotive Electrical Component
Quality Evaluation

We are performing Reliability Test, Precision Analysis of Automobile field.

m HYUNDAI / KIA Automotive = [ES / MS]

ESS0000-01, 02, 03, 04, 05 06

E539220-06, ES91101-00, ES95400-10, ES97110-03
E591500-00, 02, 03, ES85910-93, MS515-01
MS184-01, 02 MS300-55, 57, MS941-01, 02, 04 Etc.

m SSANYONG Automotive [SES]

SES-E 001-04, SES-E 950, SES-E 060-07 Etc. Wit
e =
= =
m GMW Automotive [GMW] ~Zeinn

GMW 3172, GMW 3286, GMW 14872
GMW 3431, GMW 14834, GMW 3191, Etc.

®m Foreign Automotive Specification

BMW (GS), PEUGEOT (PSA), NISSAN (NDS, NES),
TOYOTA (TSC), VOLKSWAGEN (VW) Etc.

m AEC-Q100/ Q200, SAE / USCAR

m [PC-A-610, CCA

Cross-Section Inspection
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Domestic / Foreign Specification D

We are performing standard test about each field
(KS, IS0, IEC, MIL, ASTM, Etc.) of Domestic and Foreign.
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Analysis Service

Microscope Analysis

[Main Analysis Task]

Fine Structure Analysis of Material / Metallographic Analysis
(Grain Size Number, Porosity)

Specific Point Cross Section Analysis / Mineralogical Analysis

Visual Inspection
[Equipment] ietalographc

AFM
Optical Microscope [Stereascopic, Reflecting, metallographic] (OM), Microscope

Atomic Force Microscopy (AFM), Scanning Electron Microscope (SEM),

Field-Emission Scanning Electron Microscope (FE-SEM)

Transmission Electron Micrescope (TEM), Confocal Laser Scanning Micrascope (CLSM),
Focused lon Beam (FIB).
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lon Milling

FIB & FE-SEM

Inorganic Analysis

[Main Analysis Task]

Qualitative & Quantitative Analysis / Chemical Bonding and Crystal Structure Analysis
Metal Series Analysis / Specific Elementary Analysis / ROHs Analysis

Surface Plating, Coating Component Analysis f Trace Element Content Analysis

[Equipment] HRXRD
Energy Dispersive X-Ray spectrometer (EDS), Electran-Probe Micro-Analyzer (EPMA)

Electron Back-Scatter Diffraction (EBSD), Auger Electron Spectrascopy (AES)

Glow Discharge Spectrometer (GDS), Inductively Coupled Plasma Spectrometer (JCP-OES/MS)

X-Ray Fluorescence Spectrometry (ED-XRF/WD-XRF), X-Ray Diffractometer (XRD)

¥-Ray Photoelectron Spectroscopy (XPS), Ultraviclet-Visible Spectrometer (UV-Vis)

Auto Elemental Analyzer (EA), Carbon [ Sulfur Analyzer (C/S), Atomic Absorption Spectrometer (AAS)
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Organic Analysis

[Main Analysis Task]

Qualitative & Quantitative Analysis

Chemical Structure and Molecular Welght Analysis
Specific Elementary Analysis in Different Industrial Fields
ROHs Analysis / Hazardous Substance Analysis

Organic Matching Analysis / Rubber, Plastic Analysis

[Equipment]

Infrared Spectrometer (FT-IR),

Muclear Magnetic Resonance Spectrometer (NMR),

lon Chromatography (C),

Gas Chromatography Mass Spectrometry Detector (GG/MS),
Liquid Chromatography (HPLC),

Pyrolysis Gas Chromatography-Mass Spectrometry (PY-GC/MS)
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Thermal Analysis

[Main Analysis Task]

Thermal Characteristic Analysis of different Materials / Weight Change by Temperature
Coefficient of Thermal Expansion of Material / Enthalpy Change of Material
Hardenability, Crystallizable Analysis / Thermal Conductivity Measurement of Material

[Equipment]

Thermomechanical Analyzer (TMA), Differential Scanning Calorimeter (DSC),
Differential Thermal Analyzer (DTA), Thermogravimetric Analyzer (TGA),
Laser Flash Analyzer (LFA)
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Physical Property Evaluation

We are performing various physical property evaluations
about different materials and parts.

m Electrical Properties

Surface resistance, Isolation Resistance, Contact Resistance,
Permittivity, Withstand Voltage, Over Voltage,
Dielectric Breakdown, ESD Test

m Mechanical Properties
Tensile Strength, Bending Strength, Flexural Strength,

Compressive Strength, Impact Strength, Shear Strength,
Hardness (Vickers, Rockwell, Shore)

m Surface Properties

Atomic Force Microscopy (AFM), Nano Indenter (NI},
Scratch Test

m Coating & Welding Test

Pencil Hardness Test

Cross Cutting Test
Abrasion, Wear Test
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Reliability Test

We are performing tests which are more precise and more reliability
by applying reliability test methods in Domestic / Foreign
Specifications (KS, I1SO, IEC, MIL, ASTM, Etc.)

Environmental Test

High-Temperature Test, Low-Temperature Test,

High Temperature & High Humidity Test,

Thermal Shock Test, Salt Mist Test, Combined Cyclic Corrosion Test,
Waterproof Test, Dust Test, Water Spray Test, Gas Corrosion Test,

lon-migration Test, Highly Accelerated Stress Test (AIR HAST & HAST), — N
BSR system — :
- N
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Durability Test - =5
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Drop test, Bending test, Wear Resistance Test, — i
Endurance Test (Button / Twist) -
Vibration Test, Shock Test,
Combined Vibration Test

Vibration Tester

Water & Dust Proof



Contact Us

Seoul L#202, Woolim e-BE Center |, Digitalro 33-gil, Gurergu, Seoul,
Republic of Korea

Tel +82-2-2108-1020

Seongnam : #515, Woolim Lions Valley |, 27, Dunchon-daero 457beon-gil,
Jungwon-gu, Seongnamesi, Repubilc of Korea

Tel: +82-31-737-2733

Yongin 60, Gokhyeon-ro 480beon-gil, Mchyeon-eup, Cheoin-gu,
Yongin-si, Gyeonggi-do, Repubilc of Korea

Engineering Consulting & Testing-Analysis

www.apro.re.kr





