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Case study of SAMSUNG TFT-LCD
Technology Innovation using TRIZ method
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Abstract In the TFT-LCD(Thin Film Transistor-Liquid Crystal Display) panel manufacturing industry, SAMSUNG,
a late entry, can catch up to leading first mover, SHARP. The changes the note, monitor, TV, and mobile markets
in the TFT-LCD industry were studied using a system analysis method. In addition , the fast response time technology
in SAMSUNG TFT-LCD technology was developed using the TRIZ method. For example, a new liquid crystal
mixture of a wide view angle and fast response time were developed by doping a new high birefringence liquid crystal
material in a base mixture using the contradiction method and su-field method of TRIZ. The response time of a new
liquid crystal mixture was improved to approximately 60%(16.2ms with base LC mixture, 9.8ms with a new LC
mixture).

Key Word : Contradiction, Substance-Field Method, TRIZ, TFT-LCD(Thin Film Transistor-Liquid Crystal Display)
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[Fig. 1] Creative problem solution method
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[Table 1] 39 Engineering parameters

‘Weight of moving

1 object

21 | Power

Weight of stationary

object 22 | Loss of energy

3 | Length of moving object Loss of substance

Length of stationary

4 . Loss of information
object

5 Arf:a of  moving 25 | Loss of time
object

6 Ar‘ea of stationary 26 | Quantity of substance
object

7 | Volume of moving 27 | Reliability
object

8 Vglmne of stationary Measurement accuracy
object

9 | Speed manufacturing precision

10 | Force(or Intensity) Object-affected harmful

factors

. Object-generated

11 | Stress(or Pressure) 31 factors

12 | Shape 32 | Easy of manufacture

13 StablhtY.Of object’s Easy of operation
composition

14| Strength 34 | Easy of operation

5 Duration of action of % Adaptability or

“ | moving object ' Versatility

16 Duration of action of %

. . Devi lexit
stationary object vice compiexity

Difficulty of detecting

17 | Temperature 37 and measuring

Tllumination intensity(or

18 38 | Extent of automation

Brightness)

g | Use of eneray by 39 | Productivity
moving object

20 Use of energy by

stationary object
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[Table 2] 40 Invention principles

1 Segmentation 21 | Skipping
2 Taking out 22 | Blessing in disguise
3 Local quality 23 | Feedback
4 Asymmetry 24 | Intermediary
5 Merging 25 | Self-service
6 Universality 26 | Copying
7 Russian dolls 27 Chgap short-lived
objects
8 Anti-weight 28 | Mechanics substitution
9 Preliminary 20 Pneumatics and
anti-action hydraulics
10 | Preliminary  action % Flexible shells and thin
films
11 Befn'rehgnd 31 | Porous materials
cushioning
12 | Equipotentiality 32 | Colour changes
13 | The other way round 33 | Homogeneity
14 | Sphericity 3 | Discarding and
recovering
15 | Dynamicity 35 | Parameter changes
16 Pamal O EXCESSIVE | 35 | Phase transitions
actions
17 | Another dimension 37 | Thermal expansion
18 | Mechanical vibration | 38 | Strong oxidants
19 | Periodic action 39 | Inert atmosphere
20 Cogtmmty of useful 40 | Composite materials
action
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Substance-Field Modeling 2 Function

Substance 1 k_‘ Substance 2 ‘

*action

/\

S1 €52

*Feld or action: Mechanical (Me), Thermal (Th), Chemical (Ch),
Electrical (E), magnetic (M), Electro-magnetic (EM), Gravitational (G)

Action @(—@ =) Useful function
@ e @ = Insufficient function

@ e @ ) Harmful function

[Fig. 2] Substance-Field Theory
(Material: SAMSUNF TRIZ (2004)
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[Fig. 3] Multi Screen Window method
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[Table 3] LCD market analysis using TRIZ System

approach [5].
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Super— Sub-
Year System System System
Cu;tomer Product Produq
requirement properties
1990~ portable, LCD- Thin,
fast speed Note High speed
. Widw
2000~ Vizn\:ie 1\I’Ifnli)tor viewing& High
e speed.
Movi LCD- Widw
2005~ g TV & | viewing& High
¢ mobile speed.
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[Table 4] Technical contradiction and matrix

A g

Technical contradiction Soluble number in 40
Useful Harmful Invention principles
function function (Idea generate)

§ 7 Russian dolls, 29.Pneumatics
7:Volume of .
moving object . andA hydraulics, .
34.Discarding and recovering
18 Tlumination ’IO.Preliminary action,
9:Speed intensity 13.The othgr Wdy ‘round,
19.Periodic action
2. Taking out,
31:Objectgener 24. 'Intermediary’,
ated 35.Parameter
changes,21.Skipping
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S1: Speed, S2:Liquid Crystal mixture, F: Field,
S3: New Liquid Crystal single material
[Fig. 3] Stand solution Substance-Field Method

An LCP_TR RT
Base mixture 0.075 80 16.2
Developed 0.19°0.30 1367190 -
new material
One of new
LC mixture 0.101 9.3 9.8
Improve(%) 135 123 60

LC: Liquid crystal, An: Birefringence
RT: Response time(ms),
LCP_TR:Liquid crystal Phase Temperature Range

[Fig. 4] One of new developed LC mixture
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