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Pioneering the forefront of next-generation
semiconductors with the power of glass

I7ARMHARFIE.FEELFTEIEZED S
<A ZREEMN>DERLICEA T 7-F TR HF ICE
VHEATWET RALGELUVWKITREZ. I ZE
TRUVLWERBZD T TE>TEELIBEM A TR
RL.ZLI b=/ REEOHRRZHILET,
MICRO TECHNOLOGY is engaged in research and
development underpinning the practical application of glass
substrates, which are drawing attention in the semiconductor
field. We will overcome a plethora of demanding technical

challenges with our solid expertise cultivated over the years,
aiming to usher in a new era for the electronics industry.
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Four challenges and solutions for commercializing glass substrates

Challenge

T NI DE—H%2EHEHTS?

How to achieve uniformity with holes?
TGVTIRADIEITFARITIE D Z<h T hEEWLICLY,
BIBOARTARERGMENRECERAINET,

With TGV, even the slightest differences in hole diameter,
shape and position greatly affect the quality of subsequent metallization processes.

/0L . EHLHTEBEDIMIICKLY.

Snp ) FLE IR LGB OR-TGVOM I AR TT,

E; At MICRO, we can process TGV with matched hole diameters,
shapes and positions with extremely high-precision processing.

| f FLEP100umGLTOPIE 2 E)

Hole diameter: ®100um
(hole TOP measuremem position)

FLEREME (FL O BiER)

Hole diameter measurement positions
(hole cross-sectional view)

1.0mmt(#5 2R EH1.0mm)
Glass thickness:1.0mm

<O (FleenterflE (&)

Necking (hole center measurement position)

FLE®100um(FLBOTTOMAIE(LTE)
Hole diameter: ®100 um
(hole BOTTOM measurement position)

510x515H4 X TOILERDINTHEE

Hole diameter processing accuracy for 510 x 515 size

FLTOPEBDFIGILE FleenterfB D FHFLE LBOTTOMEBDFGFL1ZE

Average hole diameter at the hole TOP Average hole diameter at the hole center Average hole diameter at the hole BOTTOM

Oum
-2um
_aum [l 20
-6um
-8um N 1o
-10um
(3L#50) 14000

numbers of holes

GLEum)
hole diameter in um 99 100 101 102 103 104 105 106 107 108 97 98 99 100 101 102 103 104 105 106 95 96 97 98 99 100 101 102 103 104

RERFLBEE LT IRROBBEERICRDIEHNBEMTHEH 7 REMREM W/ T =PI
REGPHFHFLEONTVET, ZOERALICAIT TERY BRI NI LS R WEITHIREL . Z NS
XNeBI/700Y/Va—YarvRECIENLET,

Packaging using glass substrates—an innovative material to replace conventional resin substrates—are seen as offering great potential as
next-generation semiconductors. Here are some of the technical challenges that need to be overcome for commercialization, and MICRO's
proposed solutions to address them.

Challenge

"*2”! ET7BELTARY FLIIHTE5?

Achieve both via density and aspect ratio?

Fim/ Xy 7T =Y TIFRYVICBWAZ 27 I LT Bl AL Z2eBETIMII5Ien
ROOGNET, ZDELIF. T AN MEIZLT20:1THZESNTVLET,

In advanced packaging, processing ultra-fine holes at high density into a warp-resistant glass core is required.
The guideline for this aspect ratio is said to be 20:1.

LESSOum FLEE Y F100umOEHETGVII I A AT 4E,
sonp | E T AR MEE20:1(5520EH1.0mm: ILEO50um) D
RE = MIICHEHETEET,

High-density TGV processing is possible with a hole diameter of $50um and a pitch between holes of 100um.
Processing with an aspect ratio of 20:1 (glass thickness 1.0 mm: hole diameter $50um) is also available.

FLEDO50um
r Hole diameter: ®50 um

FLEREX

Hole cross-sectional view

A7 XEH1.0mm

Glass thickness: 1.0 mm

ARy F100um

Pitch between holes

LETEEE

Hole cross-sectional photo
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Challenge
R s — > >

’ = Y &
BMEIRICED T Ty 72O
How to prevent cracks caused by thermal expansion?
WRDBHSEPTIER—Z ML HFIED TIE BFRCIAEFEICLS
HIZRIZyIDFEELCTVWEVWSRENHYET,

With conventional hole filling using plating or fill paste,
there is the issue of glass cracks that tend to occur due to thermal expansion and thermal shock.

BEESE#ERT e AEEAIEMIN,
HRYLTITYIDRELRMFILET,

The use of sintered metal mitigates thermal shock, thereby suppressing cracks from occurring.

HMEELE LB/ 5y KL Test Conditions

Thermal shock test:-65°C+ +125°C  200cycles
Cracks occurring due to thermal shock Test sample:Glass thickness 1.0mm hole size ®100um

TILT4ILD> g}[_,iib Full-fill via plating process

(EAEH)

Enlarged photo

AV T7H—2ILE>E CuR—X MFLIES  Conformal plating and Cu paste hole filling

(HEAREE) Gy (B EHE )

Enlarged photo cross-sectional photo enlarged cross section

BiEERE L2

Sintered metal hole filling

(HEABH)
Enlarged photo

WrEEx)

cross-sectional photo

Challenge
B

4 YD 7 LADOXNFEIZ?

How to address edge cracks during cutting?

KENICEWN Ty TRERE LA 7 ZAERETINT 5L,
PME IS AN EF L. T LAFELCTLRY XD,

When cutting a glass substrate with a build-up layer formed on the surface,
stress concentrates at the cut face, making edge cracks more likely.

IMEREHTsrmEER) IcEY ELRTYy BN E
BML.E7L0AWIMINITIZ2EKRLET,

With our proprietary technology (manufacturing patent already acquired),
the stress in the build-up layer is alleviated to achieve cutting with no edge cracks.

+ 7 l/%ﬂig*& Substrate with edge cracks + 7 Vﬁ%%*ﬁ Substrate with edge-crack mitigation
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stepped cutting for stress relief P
A=
Dicing wheel
ELRT YT 740 A
Build-up film ‘
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Dicing wheel
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Ag sintered metal holds the key to approaching
“fine wiring processing onto glass”

U EC R T2 B

Fine wiring formation

BRHEMICAgEEEBRZEA TSI T EFREOKRICKROONS
(BT E M FATEX LE(SATF T I EDREHEZI VT TEET,

Using Ag sintered metal as the conductive material helps to meet the requirements for forming electronic circuits,
such as fineness, adhesion, and solder wettability (solderability).

Aghi € BERDH S X E AR

Glass circuit substrate with Ag sintered metal wiring

-ER/MVRIE:L/S 30/30um
- 3R HL(E: 3x10-6Q-cm

Minimum line width: L/S 30/30 um
Resistivity: 3 x10-6 Q-cm

=k =

]

HIANDBELBRE LA LE

Strong adhesion to glass and solder wettability

-5|5RIEE 1 1.2kN/cmil E

Tensile strength: 1.2 kN/cm or higher

——— - =
BI3RAIE B RBIER O EAR
Tensile test Substrate after tensile tes

(RATER L O EE O uoeneonee e
[ ] &3 " B .

Solder wettability : Soldering to square
Line 120um S s & é E g ﬁ §
Space 40um - - o -

EHMHEEE HAEE
Microscope photo Enlarged photo

HI7RAERICEZHFEE Ny r—YOERAICAIT T I/OTIR . EBRMELTAgEERZRAL
LI BEMERFEL LI BRI TIZHBEAA KMIREN H YR L SN TE/FIROMITICO N
TH BV mBEREITLILNTEET,

For the practical application of semiconductor packages using glass substrates, MICRO has developed a new technology that uses Ag sintered

metal as the conductive material. This helps to achieve high quality, not only for wiring processing, but also for hole filling—which has been
considered difficult due to technical challenges.

TGVFLEHINT

TGV filling processing

BEERICEEORAY T4 (R FMICELCHER) ZFATEZ LT,
HEEAREETATGVANDRA ML REFEM 77y DFEERHEET,

Leveraging the porosity characteristic of sintered metals (voids formed between particles)
alleviates stress on TGV caused by thermal expansion. Prevents cracks from occurring.

BRGRE ICKVIBEREOE(L RO TARIROBREEL ELD

Changes in resistance and the porosity shape sintering degree differ depending on the firing temperature.
RO TARAREETEDZE(L
Changes in porosity morphology and resistivity

Jagz:5 7 A7 AEH=1.0mm

Q-cm Glass thickness: 10 mm

2.0%10%a-cm

10°
®\@>\1.3x10-5mm

9 9.3%100-cm

10-¢
3.3%10%-cm
L L L L
BERGREE Low High
AgBiEEBEaAVT+—TILBH-EED AghiiEEBLCubd>EFx vy 7LD
A - A h- )
N7y MEE N7y MEE
Hybrid structure of Ag sintered metal and Hybrid structure of Ag sintered metal and
conformal plating o Cu-plated cap P
Copper plating Copper plating
HZR BeiE R AH-= HZ7Z  BEEERE HZR BEfEEE  H-oF HIR BT
Glass Sintered metal Copper plating Glass  Sintered metal Glass Sintered metal ~ Copper plating Glass  Sintered metal
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BERDSHRAEZ—XIZSZAOND I LMD EBENHYET,

—%—jl{ )ﬁ'ﬂﬁ:ﬁﬁﬁ-ﬁﬁﬁgégg lI:I:ll-a" Tz —8% BN LES,

With a history dedicated to glass materials spanning over half a century, MICRO has the proven technical strength and confidence to meet the

SO/

*EHE Delivering optimal solutions with advanced technical capabilities to SLEdEs e e

—t meet broad range of requirements
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3 Amazing aspect ratio Glass cavity processing

Z T AR ME200:1(H 7 ZADEH:1.0mm FLE: ¢5um) . FL£2100,000,00070 & L5, SUADHIAFYETAITICIE [ TFIALTYyF oI MIICEEFrETA]E

}][] BOTREEDAD IFINIICHINIGATRETT, [F =TV FvETAMIENTAZRAEFROFEEINLTICLDF v ET A |D2BENHYET,
Working on extremely high-difficulty hole drilling processing, such as MICRO offers two types of processing for glass cavities: "Cavities formed by chemical etching processing,"
an aspect ratio of 200:1 (glass thickness: 1.0 mm, hole diameter: X5 Km) and 100,000,000 holes is also our forte. and "Cavities formed by direct bonding of open-cavity processed glass and flat plate."
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BEHFZAADTGVIIT SR & > TEIRER (€I T T4 T1473%)

TGV processing in quartz glass Fine copper-plated wiring substrate (semi-additive method)
LEMICEELTWSARARA 7RG, —BAICINIAHELWREMTHLEEINTUVET, CITTATAT RERMO-EZAVT LUHBAREREFER T DI ENTEET,
I ATIE, FEATZAADTGVIITICH WG TEE =R Even finer wiring can be formed using the semi-additive method and copper plating.

Chemically stable quartz glass is generally regarded as a difficult material to process.
MICRO is able to handle TGV processing in quartz glass

L/S:5/5um & EE:10um -EHREE 0.8kN/cm

L/S: 5/5um * Plating thickness: 10 um * Wiring adhesion: 0.8 kN/cm




