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One technologies,
One solutions.

_«f HIGH SPEED

High power and high speed process

higher than that of RF plasma. High density microwave plasma rate for plastics. Nissin plasma
system realizes high-resist
20— B - B stripping rate for various plastics

by microwave plasma.

R 95---- - 22 Resist stripping rate
) _ ) ) g ool ., . fororganic materials
Electron density of Microwave plasma is about thousands times g =
§ 6.0 f--------—- -, -~ The figure shows resist stripping

can conduct high performance plasma processing.

NISSIN
PLASMA

Process uniformity
on panel size
500mmX500mm

The result of uniformity
measurement on panel size
500mmx500mm shows
uniformity of Nissin plasma

i 0,
Uniformity=+8.6% system is about +10% due to

o
0500
wafer-level scanning processing.
q Max. 4127A

,,,,,,,,,,, “ Min. 3465A

2 LOW DAMAGE

s Y S I E M Large process area, high uniformity
Excellent uniformity process is achieved with originally devel-

oped scanning process.

Low damage process without bombardment

All developed by Isotropic plasma can be conducted the treatment without collision of ions and elec-

ZZNIsIN

trons. No bombardment process realizes low temperature process.

Available full Automation, In-line type, customization
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01 Surface Modification Process

03 Plasma Application for Bio, Life Science

(improve wettability) (surface activation)

* Improve wettability of polymer or metal surface

* Surface modification for fluorocarbon polymers is possible Activate surface of call culture vessel
* Short-time plasma irradiation

- Long sustained effect Evaluate cell cultivation speed on various surface e (e ey —TER

Surface modification for Polystyrene (PS) " improve cultivation speed ;
Evaluate effect of * High uniformity ol
Before After SUStamabIl'tY (240days) * Long sustained effect ol

100 |-

90—

Cell Viability, %

Test condition
» 80

S Cell: PC12r+10%FBS10%HS

40 After 240days Condition: CO; incubator 48hrs 70|

Contact angle, °

Contact angle 60 |-
o

[ 50 100 150 200 250 300 '5

Contact angle-78° Contact angle-5o o

Surface modification for various materials Il sefore W After

Evaluation: T-test

T value of Nissin plasma=0. 044
PET Non-Woven Pl LCP PTFE cop Silicone Cu Sus

Antifog process for acryl
(PET) rubber

Rire Tl eretieaed= Antifog for lense, glass, polymers

0 2 S u r f a C e M 0 d i fi C a t i 0 n P r 0 C e S S * Available for glass, or polymer  * Short-time plasma irradiation
(improve hydrophobicity) + Long sustained effect

* Improve hydrophobicity of resin or metal surface m
* Short-time plasma irradiation SO e
Surface modification for Polyethylene (PE)
PP 90° 132°
Before After PC 85° 1 02 o '

= g w108

sus 84° 110°

Contact angle, °

PET 81° 111°

w/ Plasma w/0 Plasma

o (e}
Contact angle-87° Contact angle-145° Al N 111




T Gre emologies. 2 YISSIN

PROCESS

(04 Improve Peel Strength of Plating or Adhesive (05 Plasma Application for PCB and Packaging

* Improve peel strength of polymer or metal

* Fluorocarbon polymers is possible

Desmear

* Short-time plasma irradiation

- SEM pictures of BVH - Remove smear after laser drilling
Improve Peel Strength of Platmg + Clean up bottom and side-wall of via hole
Before After .
Improve adhesion strength between Improve adhesion strength between " Prevent open failure
PTFE and Cu plating Polyimide and Cu plating »
ex) Electroless Cu plating on PTFE ex) Electroless Cu plating on Pl without seed layer Stripping rate for various polymers
14.0
/0 Pl
W/0 Flasma - o 12.1
[
SEM pictures of FPC (Cu direct) E 100 | 9B o3 99
sol—MN-B-B-B
©
‘E-, 6.0/} 4 9 """"""""""""""""""""""""""""""" 5.5 """""
Peel strength<1N/Cm Peel Strength=3.4N/Cm Peel strength<1N/Cm Peel Strength=7.4N/Cm » E : 3.9
= 40 | I X A ——
b
20 | . B BN B BN BN NN
Patterning on PTFE Plasma treatment improve surface chemical
composition to increase peel strength of various Remove dross around via holes after Cu direct laser 00
polymers and electroless Cu plating. drilling process for Polyimide

Microwave plasma realized high stripping rate com-
pared to RF plasma.

Narrow patterning can be conducted on
the plasma treated PTFE with enough
peel strength.

i i
BT s LR

PTFE-Photo resist adhesion (spin coating) Polymer-Polymer adhesion
Develop liquid photo resist by spin coating on the PTFE Adhesion strength between polymers (Adhesive: : : :
Epoxy) Descum for patterning (SAP) Descum before Ni/Au pattering

PP-PP  w/o plasma: <0.025N/mm? - Remove residue of DRF - Remove residue of SR
n - Improve wettability of Cu and DFR - Improve wettability of Cu and SR
Adh h=7.4N/mm? P y P y
dhesion strength=7.4N/ - Short irradiation time  Control wettability of under fill
PEEK-PEEK w/so plasma: <0.4N/mm> - High uniformity - Short irradiation time
Adhesion strength=>2.5N/mm 2 SEM pictures of patterning (L/S=10/10um) Surface of Au plating
PTFE-PTFE w/o plasma: <0.0025N/mm?

Adhesion strength=0.5N/II’lIl‘l2
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06 Oxidized Layer Removal, Prevent oxidation

* Remove oxidized layer by reduction
* Long sustained effect

* Short-time plasma irradiation

ex) Oxidized layer removal for Cu ex) 1lweek later after plasma reduction

w/0 Plasma

Y

1 week later at humid condition

Remove oxidized Cu layer with short plasma treat- The effect of antioxidation sustain for long time after
ment time. microwave plasma treatment. Good for control
waiting time for next processing.

()77 Deposition Process

Sintering Ag nano paste on PET

(08 Nano Paste Sintering Process

*Low temperature process

* Short-time plasma irradiation

Sintering Cu nano paste on PI

Base: PET Base: SiO2 Base: PI

Film thickness: 0.2m Film thickness: 19.4.m Film thickness: 0.38m
Resistivity: 2.9uQ+ cm Resistivity: 3.9uQ+ cm Resistivity: 5.1uQ- cm

Ink maker: Harima chemical Ink maker: Harima chemical Ink maker: Ishihara sangyo
Plasma treatment: 40sec. Plasma treatment: 90sec. Plasma treatment: 180sec.

* High deposition rate
* Adaptable deposition available

Hydrophobic deposition process Nitride deposition process

Before After

- -

Deposition hydrophobic Layer on the surface of Deposition nitride on the metal for

metal and polymer improve wettability or other functions

Surface modification for powder

*Roll to Roll

* Powder
*3D objects etc.

Plasma treatment for Roll to Roll
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Experimental use, small footprint

Originally developed various plasma equipment is available for : :
. . Small footprint, low price
experimental use, and mass production.

All equipment can be customized to satisfy customers demand

Micro Labo-PS2 I\y/ll)eicro Labo-PS2
Experimental use, small footprint et e rae

size D :530mm

' Small footprint, low price Mainunie | T 1610mmM

weight 200kg

Worki
M120W arem [ 120x 100 x 70mmt
L M d t ItDroce:essing Single sides
arge process area, Viass proauction use i
Feature Film, panel,
standard model p.12 3D object
M120W++ Handling system
Customized example: Full automation model
Full automation A K]
A
M220W-HR
High-throughput, Largeprocessarea, Massproduction use
Generate high power microwave Installed 7’ touch panel to realize Customization is available, ex.
E Load-lock System p.14 plasma with small footprint design. easy operation. processgas, vacuum pump, stage
' Wide variety of process recipe Interlock system is installed for heater etc.

available safety.

R220W
Roll to Roll Plasma System, Mass production use
Available for ultra-thin film p.15

10
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PLASMA EQUIPMENT LINEUP

Large process area, Mass production use

12

standard model

High power

High density microwave plasma
system realizes high power and large
working area process.

Excellent uniformity process is
achieved with originally developed
scanning process.

Mass production

Functions for production is
installed, ex. touch panel
operation, interlock system, and
safety control etc. Logging system
is also available.

Type
|
Main unit | W: 1730mm
size D :2530mm
H:2000mm
Main unit

weight 1800kg

Working

area 630 x 640 x 20mmt
Processing .

type Both sides

Feature Film, panel

Double-sided process

Two reactors for upper and bottom
side are installed, which realize
double sided process

simultaneously.
Uniformity
+121%

Back side

Uniformity of stripping

Front side

' ' | ' [
3900 4000 4100 4200 4300 (A)

Full automation

Customized example : Full automation model

Full automation, Mass production

M120W+Handling system

Loader

Unloader

M120W

[Automation Sequence]
h <= —

Take a panel from loader and Next panel is ready for
set the panel on the process loading while the panel is
tray treated in the chamber

After the treatment, the
sequence is repeated

The treated panel is

conveyed to unloader, at
the same time, new panel
is set to the process tray

Automated clump system for film or FPC

@
@
P ™ oy O
® N PPy N Yol

Clump the panel, then the holder
goes down

Rise up holder and set the panel After the plasma treatment, the

clumping position holder rise up and open clump

automatically

13
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14

High-throughput, Largeprocessarea, Massproduction use

Type

M220W-HR

Main unit | W:5800mm
size D :1830mm

H:2020mm
Main unit

weight 5000kg

Working

area 540 x 640 x 20mmt
Processing .

type Both sides

Feature Film, panel

,,,,,,,,,,,,,,, Receive panel
,,,,,,,,,,,,,,,,,,,,,, Insert panel
,,,,,,, . ~.. B Vacuum

Throughput, sec.

,,,,,,, i ____ ® Plasma irradiation
,,,,,,, | | ___ = leak

,,,,,,, i | ___ B Carry out panel
7777777 | ___ ¥ Eject panel

L —

Load lock system

Conventional system

Load and unload lock system

Improve through put with load and unload lock chamber system. Full
automation in line is available.

Available thin film,

double sided process

Clump system is installed for ultra thin
film treatment.

N

High performance, high uniformity

High performance and uniformity RtoR processing with microwave plasma
system.

3 s Left _ b‘"\\
S
Casy, &\Q\
Ire Center &
€meng Poing /. 11 &
(Wlnd,',,g len 13 &
th,m 5 Right &
Measurement method: 19 &
Measure100 points etching amount after the plasma treatment ~

Roll to Roll Plasma System, Mass production use

Type

R220W

Main unit | W: 2000mm
size D :1700mm

H:2140mm
Main unit

weight 3500kg

Working 540 x 50pmt

area Outside diameter of Roll :
¢500mm

Processing .

type Both sides

Feature Film

Customization available

Available customization ex. EPC, tension
control, film size etc.

Polyimide etching uniformity measurement (L=20m, W=500mm)

I
N

Max. 0.747pm
Min. 0.615pum
Average 0.709um
Uniformity +9.31%

g
=)

e
o

Stripping amount, kM
o o 2
I

o
-




	1_16
	2_3
	4_5
	6_7
	8_9
	10_11
	12_13
	14_15

