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Contributing to society through sophisticated 

application of technology.



Is there something that

concerns you at work, 

or something that you would

like to know ?

We are also 

engaged in training 

and publishing!

For customers 
facing technical

difficulties or a lack of
knowledge.

Physical property 
           measurement, 
composition analysis, 
structural analysis, 
overall analysis, 
idea sharing

Physical property 
           measurement, 
composition analysis, 
structural analysis, 
overall analysis, 
idea sharing

Physical property 
           measurement, 
composition analysis, 
structural analysis, 
overall analysis, 
idea sharing

dd

ustommeeeerrrrsssss
technicall

●Consistency with design
●Optimization of the process 
                                     conditions
● Improvement of the level of 
                    perfection in quality
●Grasping inherent problems 
                    and solving them
    ●Quality analysis

Process development, 
quality assurance

●Yield enhancement

●Defect and damage

   analysis

Manufacturing

In such cases,

Bubbles in LCD panels.
A trial-and-error approach to eliminating

them isn’t working…

Solution

First we analyze the gas composition 
in the bubble to identify possible sources.

Then we combine this with outgas analysis 
of the materials in the manufacturing process.

This yields ideas for process optimization,
such as adjusting baking temperature.

Issue

Issue

Issue

TRC
＋

For example …

y 
menttttt,,,,
lysis, 
is, 

●Selection of materials, creation 
                            of new materials
●Analysis of other company products
                   (reverse engineering) 
●Mechanism analysis 
●Deterioration analysis of 
                         components

Research and 
development

Issue



Batteries
Semiconductor,

packaging

We started focusing on lithium-ion batteries, 

fuel cells and solar cells from early on, and 

have been contributing to technology 

development at our customers through 

analysis and research as the leader in battery 

cell analysis. We perform structural analysis, 

characterizationof the deterioration of actual 

cells and prototype cells and characterization 

of peripheral components of module in 

advanced material development of each type 

of battery cells as well as assembly analysis of 

commercial products. In addition, we also 

perform trial manufacturing of actual cells 

using components being developed for 

lithium-ion batteries.

Solar cells 
（silicon, compound, organic thin film, etc.）

Fuel cells （PEFC, SOFC, etc.）

Lithium-ion batteries

Next-generation storage batteries

OLED display failure analysis

Organic layer degradation or trace 

component diffusion often causes decrease in 

luminance. Using GCIB-TOF-SIMS, we 

determine which part of the organic layer has 

been degraded and identify the cause. 

If it is estimated from the analysis that 

moisture caused the failure, it is necessary to 

examine whether it is caused by water 

infiltration from 

outside or 

moisture 

generation inside. 

We use D-SIMS to 

estimate the 

immersion path.

If it is moisture generated within the 

component, moisture and out-gas component 

in the material can be analyzed using 

TPD-MS. 

We identify the cause of the failure through 

these analyses and solve the issue by feeding 

the result back to the process. 

OLED display

Liquid crystal display

Electronic functional materials

Printers, copiers

Electronic paper

IT equipment

Refinement and speeding up of 

semiconductor devices as well as adoption of 

new materials has been advancing rapidly 

and there is increasing demand for reliability. 

We offer optimal proposals backed by 

abundant experience and expertise and a 

wide range of analysis technologies to 

support semiconductor research, 

development and production.

LSI, IC, memory

Schematic diagram of a discrete package

Power devices, discrete devices

Compound semiconductors, opt devices

Organic transistors

Lithography

MEMS, sensors, TSV

Packaging

Clean room air

Ion implantation

Electronic, functional materials

Package stress, strain, reliability
（Raman, strain gauge）

Metal electrode 
（AES, TEM, 
SIMS, RBS, XRD）

Gate Emitter

n+

p+

n-

p

Collector

Crystal defect 
（PL, CL, EL, ESR, 
TEM, etch pit 
observation）

Rear surface activation 
characterization

（TEM, SR, PL, CL, ESR, 
Raman, SIMS）

Grinding, dicing damages 
（SEM, TEM, Raman, XRD）

Stress, strain 
（Raman, NBD, CBED）

Gate oxide 
film thickness, 
trench shape, 
etching damage 

（TEM, SEM, 
Raman,. CL）

Carrier density 
（SCM/SSRM, SR, SIMS）

Impurity 
（SIMS, FT-IR, PL, 
CL, ICP-MS）

Wiring check, 
element analysis 

（X-ray microscope）

Failure analysis, 
quality analysis 

（package unsealing, 
cross-section processing, 
CP, IP, polishing, SEM,  
optical microscope, OBIRCH, 
emission microscope）

Joining reliability, 
soldered joint stress

（Raman, µ-XRD, AES）

Reliability test
（heat cycle test, PCT,

various cooling/
heating cycle tests）

Atomic image observation of lithium-ion 

battery cathode active material 

（degraded part）

Solar cell module （above） and analysis of 

sealing material of yellowed part （below）

Example of solar cell characterization

Visualization of atomic arrangement in crystal 

Yellowed part

We perform characterization of time-related

deterioration of module.

Spinel structure
e.g. Co3O4

Sodium chloride structure
e.g. CoO

Yellowed part

Mold resin

Power element

Al wire

Lead frame

No change was observed in main component

distribution caused by drive.

Carboxylic acid present in large quantity 
in the yellowed part and near the cell



Automobile EnvironmentMaterials

We support promotion of various development 

themes such as safety improvement, 

environmental load reduction, durability 

improvement and comfort improvement sought 

in automobiles and solve troubles using analysis 

technologies developed through actual works. 

・Reaction mechanism analysis of exhaust gas 

catalyst 

・Composition analysis of exhaust gas and 

engine oil 

・Composition analysis of PM and deposit 

・Structural analysis of automobile-use DLC film 

・Composition and deterioration analysis of LiB

・Composition and deterioration analysis of 

fuel cells

・Durability analysis of coating and resin 

components

・Material adhesion trouble analysis

・CFRP reliability analysis

・Identification of causes of resin and rubber 

discoloration and deterioration 

・Automobile interior VOC measurement 

If there is odor, we can collect the gas on site 

and study its components. We can assist you in 

your investigation to determine the cause from 

the information of materials and processes 

involved. We can also examine whether the gas 

component is a controlled substance or if it is 

present in harmful levels.

Lithium-ion batteries

Fuel cells

Capacitor

Power devices, discrete devices

Compound semiconductor, opt devices

MEMS, sensor, TSV

Polymers

Composites

Exhaust gas, exhaust gas catalyst

Combustion product gas

Indoor air, atmosphere, work environment

Environmentally controlled substances

Chemical substance control law

Exhaust gas, exhaust gas catalyst

Photocatalyst, catalyst

●Teamof professional analysts of their 

techniques
●Technology development in response to 

customer needs
●We aim to become our customers’ partner 

with analysis that leverages collective strength 

and team play

We offer solutions by utilizing latest 

technologies as well as general methods.

Resin, plastic, rubber

Metals, inorganics, ceramics

Composites

Organic materials, chemical products

Electronic materials

Nano materials

Gas analysis

Exhaust gas, exhaust gas catalyst

Photocatalyst, catalyst

 Chemical substances control law

Industrial machinery failure
corrosion of metal parts

Product malfunction
bubbles, cracks, coloration, dimensional error

Environmental load
odor, scattering of environmental pollutants

Powertrain

Batteries

Body, chassis, exterior

Interior materials

Interface analysis with high spatial resolution

To manufacture or import a new chemical 

substance, it is necessary to confirm and 

register that it is not harmful to people and 

environment in accordance with laws such as 

Chemical substances control law and Industrial 

safety and health sct. We support the process 

starting from the implementation of various 

tests required for application including polymer 

flow scheme test to application-related work. In 

addition to Japan, we support similar 

registration and application processes overseas 

such as China,  Korea and Taiwan. 

Catalysts are used to detoxify exhaust gas such 

as NOx and Sox. We not only perform 

structural analysis of actual catalysts using 

various methods but also offer suggestions on 

experiments for performance evaluation such 

as evaluating the impact of a catalyst while 

observing the gas concentration and measuring 

catalytic reactions on site. 

Performance evaluation of exhaust gas catalyst

Analysis for optimizing production process

Powertrain

Battery cells

Body, chassis, exterior

Interior materials

GC/MS measurement

Sample: epoxy/PES* （20 wt%） blend polymer

AFM-IR
Structural analysis with 
spatial resolution of about 
100 nm, which  reveals 
chemical species 
distribution and changes 
in chemical structure 
around interface.

Nanoindentation
It enables examination of 
viscoelasticity balance  
and presence of weak 
layer  that are important 
for expression of strength 
and adhesion.

Pristine
（dispersed evenly）

After driving 100,000 km 
（carrier components were separated 
and precious metals were coagulated）

Example of STEM-EDX observation of carrier components
（Ce, Al and Zr） and precious metal 

distribution in exhaust gas honeycomb catalyst 

10 nm 1μm

Precious
metals

Al

Ce

Zr
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)Outgas

（organic/inorganic）

Raw materials, products, machinery

Heat, pressure, oxidation, reduction, etc.



Life innovation
Pharmaceuticals, 

biotechnology

Training
We are engaged in the training business, 

leveraging our abundant experiences of real 

works.

Contract research
We propose research projects in response to 

the various objectives of customers, such as 

promotion of research and technological 

development, problem solving and drafting 

of a new business, collect technological 

information through studying papers, patent 

research and interviewing experts, analyze it 

and report the results. We have research 

expertise accumulated over the years and a 

strong track record in scientific technologies 

in general including materials, chemicals, 

environment and energy, as well as food 

and medicine. 

Publications
We publish technical reports that summarize 

latest technological trends regarding 

selected themes in a variety of fields such as 

electronics, materials, environment and 

energy, fine chemicals, and bio medical. The 

reports are aimed at assisting not only 

experts and engineers directly involved with 

the themes but also those in the peripheral 

fields and those in other fields thinking of 

entering the field newly.

We assist in the development of materials for 

medical applications, which improve the 

quality of the medicine, treatment and 

testing, to enable long and healthy life, with 

wide ranging analysis technologies.
●Basic physical property: mechanical 

strength, Pore size distribution
●Surface property: wettability, surface 

treatment result
●Microstructure observation
●Chemical structure: hydration structure, 

radical
●Composition analysis: polymer structure, 

additives
●Elution test, biological safety test

Characterization of medical purpose supplies

We analyze the cause from various angles 

by leveraging our abundant knowhow in 

materials analysis.

We perform separation and analysis of 

proteins, peptides, sugar, fat and 

biologically active substances to support your 

research for creating pharmaceuticals. 

Further, we perform structural analysis of 

biological materials and natural products 

using element analysis, NMR and mass 

spectrometry. We also synthesize peptides, 

which have been gathering attention as 

pharmaceuticals. 

Drug development

Our staff members with field experience 

offer lectures based on the reality of material 

analysis to a wide range of customers.

Analysis courses

Bearing in mind the actual implementation 

of analysis, the participants deepen their 

understanding in an environment similar to 

actual analysis through a combination of 

practical and lectures. 

Analysis training

We dispatch lecturers for analysis-related 

training programs of individual companies. 

We also dispatch researchers to actual 

analysis projects as necessary.

Dispatch of lecturers

In the development of pharmaceuticals, it is 

important and indispensable to grasp the 

pharmacokinetics of the drug on people and 

animals so as to evaluate and assess its 

effectiveness and safety. The process 

requires accurate quantification of the 

concentration of the medicine and 

metabolites in blood and urine. We offer a 

wide range of support from development of 

medicine and metabolite analysis methods 

to measurement of concentration. 

Pharmacokinetics

In order for us to use pharmaceuticals with 

confidence, it is necessary to carry out 

studies regarding the quality of the product 

such as assessment of the manufacturing 

process, the pharmaceutical formulation of 

the medicine and the setting of quality 

specification. We support pharmaceutical 

companies’ applications both in Japan and 

abroad through physicochemical analysis 

such as stability test under various storage 

conditions.

CMC（Chemistry Manufacture Control）

In addition to materials evaluation and 

evaluation of electrical signal conversion 

device parts, skills which we developed in 

the semiconductor field, 

we perform analysis of 

biomaterials of sensors 

by freely employing 

surface analysis 

technologies and bio 

analysis technologies.

Bio sensor functional evaluation

There are significant expectations on 

practical application of regenerative 

medicine. We make qualitative and 

quantitative analysis of amino acids, sugar, 

fat, vitamins, trace metals, growth factors 

and various proteins to grasp and control 

composition of reagents such as the medium 

used in cell culture.

We contribute to the life innovation with our 

advanced analysis techniques developed 

through actual works for various industrial 

fields.

Medical equipment, medical supplies

Inspection equipment, MEMS, bio sensors

Regenerative medicine, culture apparatus,
medium, reagents

Polymers

Electronic functional materials

Pharmaceutical products are used to treat or 

prevent diseases and are indispensable for 

people’s health. We support your 

pharmaceutical R&D across various stages 

so as to deliver more effective and safer 

medicines to patients.

Low molecular weight medicine

Biomedicine

Food, health food

Schematic diagram of antibodies

N-terminus amino acid sequencing analysis
Analysis of block N-terminus

・Amino acid composition analysis
・All amino acid sequencing analysis 
・Determination of disulfide bridge location

H chain

L chain

Disulfide bond

・Sugar chain composition 
  analysis
・Sugar chain structural analysis
・Analysis of sugar chain binding 
  location

C-terminus amino acid sequencing 
analysis using H2

18O

Sugar chain

γ-ray, electron 
beam irradiation

y
γ-ray, electron 
beam irradiatiott n

Schematic diagram of antibodies

・All amino acid sequencing analy
・Determination of disulfide bridg

H chain

L cha

fide bond

in composition 

in structural analysis
f sugar chain binding 

C-terminusi amino ac
analysis using H2

18O

Sugar chain

Odor

Radical
Structural 
changes

Discoloration



http://www.toray-research.co.jp     E-mail:bunseki@trc.toray.co.jp

http://www.toray-research.co.jp

Company Name

Established

Capital

●  Toray Research Center, Inc.

●  June 1, 1978

●  250 million yen（authorized capital 1 billion yen）

Usage guide

Corporate Profile

Office Locations

All details of the contract are treated with confidentiality and we pay utmost attention to confidentiality 
by taking measures such as processing all information using project numbers instead of specific names.

Headquarters 1-1-1, Nihonbashi-Honcho, Chuo-ku, Tokyo 103-0023

Tel.+81-3-3245-5633 Fax.+81-3-3245-5789

This company guidance, using vegetable oil ink on FSC® certified paper,
The fountain solution containing an organic solvent has been printed 
with unnecessary "waterless printing".

Payment

As a rule, payment 

has to be made up 

front, though 

payment terms may 

be negotiated 

before placing the 

order.
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Reporting

Once we complete 

the analysis and 

research, we will 

send you the report 

immediately. Feel 

free to contact us 

regarding any 

questions, etc. about 

the results. We can 

also hold a briefing 

to discuss the 

results, on your 

request.
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Analysis and
research

We will perform 

analysis and 

research based on 

your requests. We 

can also provide 

interim reports and 

carry out the 

analysis and 

research according 

to your schedule.
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Placing 
the order

Once you approve 

the quotation, 

please contact our 

sales staff, who will 

inform you of the 

necessary 

procedures.
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Quotation

We will submit a 

quotation with the 

method of analysis, 

research proposal, 

delivery date and 

expenses based on 

your request. Upon 

placing the order, 

please confirm the 

details of the 

quotation and our 

terms and 

conditions.
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Inquiries

Please feel free to 

contact us through 

our website, the 

toll-free number or 

the e-mail address 

dedicated for 

inquiries.

E-mail:bunseki@trc.toray.co.jp

●Inquiries on analysis and material evaluation

Tel.+81-77-533-8625 http://www.trcbook.com/

●Inquiries（Research Reports）

Tel.+81-3-3245-5656 http://www.toray-research.co.jp/bunseki_seminar

●Inquiries（Education and Training service）

Japan ＜Tokyo＞

＜Shiga＞

＜Nagoya＞

＜Fukuoka＞

Tokyo First and Second Sales Departments

1-1-1, Nihonbashi-Honcho, Chuo-ku, Tokyo 103-0023

Tel.+81-3-3245-5665   Fax.+81-3-3245-5804

Pharmaceutical Sales Department, Life Innovation Business Promotion Department

Tel.+81-3-3245-5666   Fax.+81-3-3245-5804 

Kansai Sales Department

1-1-1, TC-1 Sonoyama, Otsu, Shiga 520-8558

Tel.+81-77-534-1655 Fax.+81-77-537-6311

Nagoya Sales Department

1-24-20, Meieki-minami, Nakamura-ku, Nagoya 450-0003

Tel.+81-52-571-5510   Fax.+81-52-571-5610

Kyushu Sales Office

1-1-3, Arato, Chuo-ku, Fukuoka 810-0062

Tel.+81-92-752-7948   Fax.+81-92-752-7949

Foreign countries ＜Korea＞

＜China＞

＜Taiwan＞

KTS Global Co., Ltd.

Tel.+82-31-442-0483,0493   Fax.+82-31-442-2325

http://www.kts-trc.co.kr/

E-mail：Xu_Ling@toray.cn 

http://www.toray.cn/trc/

E-mail：lisa_wang@toray-eng.co.jp
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