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Involvement in Ink Jet
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Macro-Trend of Ink Jet Printer
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Definition of Ink Jet

(My) Definition of Ink Jet :

4 Dropletize liquid including colorants or functional materials, @
and

Eject drops to recording target (media) on demand from image
(pattern) signal,
then

Bring colorants or functional materials to (on) recording target
& (media).

@
ozt
v' Defining technology is important to identify the A
invention, and to consider extensions or applications } %
of the technology. )
v Ink Jet is not a technology only to realize printers. M. Fujii, S. Sakai, A. Tomotake,

H. Eguchi etc. (2008)

.,
.‘

we?

Inkcube



Marking Process of EP & Ink Jet -
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Possibility & Limitation of Ink Jet

Ink Jet Marking Process is Simple.

High Applicability to Marking Process is Achieved
Various Applications Only by Interactions between
} Ink And Media.

Ink Jet Process
Simplicity Limitation

Challenge

Possibility

v Simplicity of process has both aspect of a possibility and a limitation.

v' These two aspects led me my ink jet evolution theory.
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Concentrating Functions Progress (CFP)

Printer’s Prime Performances

Simple Process ,
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Progress of system performance
has been brought by progress of
each key components performance
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Keeping merits come from process simplicity of Ink Jet
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Drop Volume & Image Quality

(Image Quality Quantified from Visual Aspect)
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Drop Volume & Image Quality

(Image Quality Quantified from Visual Aspect)

Number of Ink Color Sensory Evaluation Score for Image Quality
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Speed Factor (Print Speed)
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Speed Factor (Print Speed)

=~ Print Speed

Frequency * Nozzle Number )
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End of CFP in Consumer Products

Shipment (M)
Increase of key components performance 8
has almost saturated,
and progress of printer performances
(image quality, print speed) have ticked over
since 2005.

O Fr N W & 01 O N

If additional technology developments
focusing on consumer market stop,
no consumer will feel inconvenient. Volume of Ink Jet printer Shipment in Japan

I don’t mean that all ink jet technology developments should be
stopped.
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New Progress Type

10

Technologies progress of ink jet stop? NO!

Concentrating Functions Progress (CFP) is still required in other
market with different performance axis (required performance) [DF]

NOT consumer’s. CFP is only approaches in ink jet ?
Layer Thickness (um)

10 | — Printed
Screen Electronics

New type of technology progress has

been necessary for new printer market

- h h d - Gravure Offset
with new hard issues. High Viscosity
1 - |
FlexoZSaphy

One of new markets is commercial T

printing, and new progress type is Ik Jot 33 N
- - I n e

Sharing Functions Progress (SFP). R Reverse Offset

1| Coater i i
100 10 1

S. Tokito, The 4th Workshop on Flexible Organic Electronics (2017) Resolution (um)
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Plane View of Ink Jet Market

[ |

(%)
)
3
3
o
o
&
-y
)
S,
S
-
L =
«Q

EaEEjEEEEnm

l- g Ly .
;i Transactional
......... : Light Production

» : Technical Difficulties to Overcome Boundary .
B e Print Speed

11 Inkcube




Serious Issues in Commercial Printing Market

Existing Market Commercial Printing Market
(Consumer, Office, Photo)
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Technology Progress
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Line Printer : One Pass Process Sharing Functions Progress
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Sharing Functions Progress (SFP)
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- Image Forming
One Pass Image Quality On Non-Permeable Media
for Commercial Printing
* Under-Coating

* Defect Detection
 Defect Compensatio
* Impression Cylinder

* Drying System
+ Latex Ink

| Sharing Functions Progress

Anti-Curl Agent Many ink jet Merits (small size,

Impression Cylinder low cost, I.OW energy
Air Conditioner Consumption) are lost.

+ Pagewide Printhead
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Direction of Technology Progress

Commercial Printing
 Transfer
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Imaging Process is Achieved Only by

Interactions between Ink And Media. Digital Fabrication
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Innovation Portfolio by Henderson & Clark

Changed

Architecture

Linkage between Core
Concepts and Components

Unchanged

“

R. Henderson & K. Clark, Architectural Innovation: The Reconfiguration

~SFP
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Incremental
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Component Knowledge

Reinforced

Overturned

Core Component

Existing Product Technologies and the Failure of Established Firm (1990)

(Core Concept)
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Technology Progress of Ink Jet

Dominant Design
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Approaches & Dominant Design

Dojrinzant Daosici)
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}) Commercial Printing Market
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Aqueous

v' Various ink jet approaches to commercial printing exist, but the
dominant design has NOT been established yet.
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Contradiction of Progress in Commercial Printing Market

1980 2005 Present
’ T \ )
‘ Binary Deflection
™ Stream, Ultra-Stream
I 09
: a §. . Thermal Ink Jet, Piezo Ink Jet
~'= T e~ 0o N
: ‘g g Concentrating Functions . CaptiveClJ >
I ~ Progress (CFP) Digital
| Consumer Fabrication
| : Office Industry
I !
I Architectural : Sharing Functions
|\ Knowledge L/ Component Knowledge , Progress (SFP)

Commercia .
Printing Big Name

Ry FUJIFILM
Development Orgamza_wt:on Architectural Canon
or Resource Allocation Knowledge Py
Based on Dominant Design - Landa
' IKONICA MINOLTA
Venture or start-ups assumes
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Contradiction of Progress in Commercial Printing Market

Architectural Innovation should be brought by venture companies or
start-ups essentially.

On the other hand, Big companies have stored ink jet technologies and
know-how required for commercial printing market.

Here, we have contradiction of progress.

No one can stop digitalization of commercial printing, what this
contradiction brings?

.....
we?

Inkcube




Contrivances to Activate Ink Jet Technologies Progress

20

For both SFP (Architectural Innovation) and CFP (Incremental Innovation),

Full-Blown ink jet technologies owned by ink jet companies should be

transfer or licensed to new challengers. (Don’t enclose for the already

stop-glowing market.)

Engineers and Researchers network
(Community) will help to share common
information and create new applications and
make innovations.
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Architectural progress in Additive Manufacturing
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Additive Manufacturing Is Categorized into 7 Methods.

Methods were Invented in 1980’s or 1990’s.
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Architectural progress in Additive Manufacturing
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- Target Shift of Additive Manufacturing

Complex Manufacturing

- Material Latitude ‘
* Productivity

/ 3D Production
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Architectural progress in Additive Manufacturing
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Architectural progress in Additive Manufacturing
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Architectural progress in Additive Manufacturing

g
%g) In R&D Phase
3 H. Kodama
R . =
o - Many New processes (t!ev_v architectures)
?iﬁ | not categorized in 7 existing methods
y Vat Photo- have been researched and proposed.
olymerization
R Carbon
2016 cLIP

Continuous Liquid Interface Production
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PN
?
"

»
[ ]
we?

21 Inkcube




Conclusion & Suggestion

22

2005 was one of important turning years for ink jet technology progress.

Two type of ink jet technology progress exist.

® Concentrating Functions Progress (CFP)
® Sharing Functions Progress (SFP)

CFP generates Incremental Innovation, SFP brings Architectural
Innovation.

CFP is still required for digital fabrication, SFP is necessary for
commercial printing.

In commercial printing market, a contradiction of progress has occurred,
and dominant design has NOT been established yet.

Full-blown ink jet technologies owned by ink jet companies should be
transferred or licensed to new challengers to activate both CFP and SFP.
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