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・About KOTO

・Back Ground

・GWC (Glass Wet Cu Plating) Introduction

・Process Flow

・Feature / Key Process

・Adhesion Mechanism

・High Aspect Ratio (AR)

・Reliability

・Application

・Conclusion

Today’s Agenda



Onishi is managing director of process engineering consulting company 
Grand Joint Technology Ltd (G.J.Tech)   28Y in HK.

Older chemical background semiconductor packaging Japanese engineer
45 years in electronics assembly packaging field life with failure analysis 
+ packaging process improvement

senior the Japan Institute of Electronics Packaging (JIEP) member and a 
director of Nagano Jisso Forum Japan.

More than 10 years of Glass PKG research with Koto & NJF

32Y in HK
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T. Onishi 
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Glass PKG session @ ICEP2024



Glass PKG session @ ICEP2025

1 more poster + 4 presentation 
TTL 18 Glass PKG
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Specialty lamps 

・Cinema

・TV and stage lighting

・Fishing industry

Hermetic seals 

・Electronic devices

・Defense

・Aerospace

Applying proprietary technology

Developing new business

Hermetic Seals DivisionLamp Division Device Division

Plating on glass
▶ Glass sealing and plating 
technology
Plating on micro-items
▶ Micro-size handling and 
plating technology
Plating on special resin 
materials using UV
▶ Lighting and plating

Introduction of KOTO Electric  
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Requirements

Beyond 5G / 6G and the IoT

5G

10
gb per second

6G

10000
gb per second

5

Hours Seconds

18

How long will it take to

download 21Tb file?

Introduction



Glass TGV Application Market

9



Glass TGV Application Market
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@Y2015



Glass PKG Application
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Application Product Type

E-component RF device MEMS MEMS Switch Pressure 

sensor

Photonics Opt CIS Lens Optical guide Sensors LD 

device

Antenna 5G mmWave

Interposer

Substrate

5G Ai HPC FOWLP

Medical Micro fluidics Endoscope Reactor Eye

Touch panel Touch sensors

Others Positioning
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Silicon Glass

Thickness

(um)

20 ～ 700

(Thinning is necessary)

≧50

(Thinning is not necessary)

Insulation
（Ωcm）

25 ～ 1×103 ≧1×1015

Dielectric 

constant
11.8 3.6 , 5～7

Size (in 

general)
φ4”～12” φ4”～12”, Panel

CTE 3～5 1, 3～6, 5～8

Fail is Blue
Excellent is YellowGlass vs Silicon interposer properties
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✓ Dry process

Sputtering, CVD, 

✓ Etching + E.L. Plating

✓ Printing (Metal paste)

✓ Sol-Gel process

New glass metal coating techniques required for

➢ Reducing Process cost

➢ Easy metallization on 3D structure

➢ Maintaining glass properties

➢ Forming good adhesion strength film

Conventional Process and Disadvantages

• Difficult to metallize on 

the 3D structure

• Degrade glass properties

Heat resistance

Smooth surface  

• High cost process

Conventional Process Problems



Glass TGV Cu metallization
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Glass TGV Application Market
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3D rendering of 
inductor 
structure                       

• As the result of well adhered seed 
copper layer, High Q inductance 
from 3D Inductor is achieved.

LB

H
B

ANT

Glass substrate IPD device with TGV



TGV Cu plating on glass for IPD 

L/S: 100 / 40 um    16

X-ray image

3D induction coil can get more high Q, because this process can 

make good adhesive Cu pattern on the glass surface directly.



Glass TGV Application @ Germany 

• 10 x 4 qmm antenna made of 700 μm thick 

borosilicate glass material

• 15 μm thick electroplated copper for liner metallization 

of vias and redistribution

• dielectric passivation and solder bumps for bonding

• prototype demonstrate the suitability of used glass 

material for 2.4 GHz ISM band



Glass TGV Application @ Germany 



Glass TGV Application @ Germany 



Glass PKG FA

20
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Alkaline degreasing

UV irradiation

Cleaning treatment 

UV

Glass

Electro Cu plating

Copper plating process

Catalyzing treatment 

Electroless Cu plating

KOTO GWC process
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UV Irradiation effect

×40

×40

UV treatment Appearance of copper plating

Without

With

Micro-blisters at the Cu metal film – glass interface were 

decreased by cleaning the glass surface using UV.
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Wettability Stain Appearance

NaOH solution Fine Not clear No Blister

With Chelate solution Fine Clear No Blister

With Surfactant solution Fine Clear Blisters

Methanol Not bad Not clear Blisters

Appearance after plating

Chelate solution

No Blister

Before cleaning

Before

After cleaning

Wettability Stain

Comparison of cleaning solutions
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Glass

Catalyst

Cu

Rz=37.5nmRz=8.86nm

Adhesion mechanism of this process

No Blister Blister NG

Fine Pd catalyst adsorption Rough Pd catalyst adsorption

WeakGood

After Catalyzing After CatalyzingAfter Cu Plating After Cu Plating 
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Rz=1.73nm

Bare Glass

Smoothness of the glass surface

Rz=8.86nm

After Catalyzing After Cu film peeling 

Rz=5.83nm
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Glass Cu interface

Glass

Metal Layer

Observation surface

wt %

O 0.23

Cu 99.77

wt %

O 1.25

Si 0.35

Cu 98.36

Sample A 

Peel strength

0.01kN/m

Sample B

Peel strength

0.5kN/m
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Sample：Non alkali glass

A
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Glass

Vertical peeling test

Evaluation of adhesion strength

Peeling speed：50mm/min.

Width ：10 mm

Glass Peel strength

Non-alkali glass 0.8 kN/m

Soda-lime glass 0.8 kN/m

Borosilicate 0.5 kN/m

Quartz 0.3~0.4 kN/m
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1μm

Glass

Copper

0.3㎜

3.3μm

4.8μm

Our process enables forming high aspect ratio 

(A.R= 10) TGV on glass substrate. 

Cross section of TGV



Apr. 2025 30

KOTO

KOTO

KOTO

KOTO

KOTO

Cu plating uniformity inside TGV with SEM

A.R. 10



Glass TGV application
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Glass substrate

- Strong: Almost no warpage, very good registration accuracy + enough 
thickness

- Solid : No humidity absorption,  Lower CHE  → No drift

- Low CTE:  3ppm + under control

- Flatness / Very smooth surface

→ Good for Antenna application, IPD RF Filter & Sensor

+               

- Thermal isolation

- High heat resistance                   → Good for Optical application & sensor

- Optical transparence

Not Cost,  High performance application



32

April 2022 @ EuMC
London
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TGV Cu plating on quartz glass
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TGV Cu plating on quartz glass X-ray image
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Thank You 

For Your Attention

www.koto-jp.com



ICEP2026
April 15-18, 2026

Hiroshima International Convention Center
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