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Micro Technology pioneering

the future of semiconductors

with glass
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Proposals for TGV wafers

TGV filling processing

Glass electronic component substrates

Ultra-fine glass processing technology

Various types of glass processing

MICRO VACUUM CHUCK
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There is growing anticipation for next-generation semiconductors that combine ultra-high-speed processing of massive

amounts of data with lower power consumption. Micro Technology puts forward a solution to address this technical
challenge: glass substrates for next-generation semiconductor packages.
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High reliability and beneficial,
even with various post-processes!

Proposals for TGV wafers (discs)

BEVZNEBBED?

Why wafers (discs)?

AEEIRICKYICHDOERZEETESDDH

Because the disc shape helps to avoid concentrating stress

AROZE. A—F— IS HERHNELC HIBICOBNBURIAHYE LT,
ABICTZIET RANDRBAEFZEETES L RRITOETHEN T,

With square shapes, stress concentrates at the corners, creating risks that can result in failure.
Making wafers round helps to avoid localized stress concentration, and also makes it beneficial for wiring processing.

J: U *E,E 0) % L\ 7"'\123757][] I ffﬂﬁg ‘: Enables higher-precision hole filling processing

Iz AR V=i
Process Round Square
%/ﬁﬁ?ﬁ Current distribution té]_ Uniform % L_-% ':F' Concentrated at corners
S[b:) ngDI H% El Film thickness i’;]— Uniform NIy xHY Variation present
ating B SRS S
I&A Stress - Uniform 9— (Hﬁ]g) Non-uniform (film thickness)
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7L 77 "7_ Cracking/chipping

Corners are more likely to
become the source of cracks

Less likely to cause stress

Polishing concentration

-’I.f‘% i U r{ﬂ J: btgﬁ ?:\I_]':T“ g 6 Increased yield expected

EMHETIE. OROAEWAEOFLERNTTH @I ELCE T REDELNI DA A,
P—2ITRZ2EHBEYDNRBDZEEZONET,

Square shapes are advantageous for imposition efficiency because they result in less loss,
but as round shapes are less likely to generate defects, overall yield is expected to be better overall.

BEOV L RREIEXS -0, RiEREIFTE

Existing wafer equipment can be used, eliminating the need for capital investment

6%%71[114%)
Polishing machine

Pl AEYIA—R— B HoTHKE
Cleaning machine Spin coater Developer Plating equipment

I/ OEMAEMIE. INETCHAE TOREN—KRINESNTET

TGVH 7R bL— b E#HEEL. VN (UB) AT TORE TRELE S,

Micro Technology has rewritten the conventional wisdom of forming TGV substrates as squares,
and proposes forming them as round wafers.
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TGVH ]

A crack-resistant
TGV is here!

FyersBEnT sy TGV 2781k |

Enhancing TGV with anti-chipping processing!

BX(510X515mm) TOREFITT S

Supports forming up to a maximum size of 510 x 515 mm

CHLZICGL T mATEI0X515mmAETD
YA R IR AR T,

Sizes up to a maximum of 510 x 515 mm square can be formed,
depending on requirements.

RO EEYINIcFyey S %BIE!

Prevents chipping with special chamfering processing!

FHERICHY FL= TGV OARE IS
BHAEIRYMT (FyersBRiEinT) %
HBToeT, TLOREABEET,

Applying special chamfering processing (anti-chipping processing) to
the outer perimeter of the TGV cut into a disc prevents cracking from
occurring.

EBEEorYelFmiEs=n!

Achieves amazing bending resistance!

FEREEY N T

Special Chamfering

MPa 450~600MPa

o FmEzREND
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Delivers extremely high strength in 300
bending tests conducted to assess bending TR SRRRRRRTRRRae | 1 1 § | N
resistance.
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Cutting Only Anti-Chipping Process
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Chemical strengthening also under development!
TGV DFLAREBE CIlEF LN TZIEY Z & T
TohBEEETS TGV ZHHEH T, ——‘
TGV with even greater strength with chemical strengthening processing {b2a{einT

applied to the interior of the TGV holes X
Chemical Strengthening Treatment
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TGV filling processing
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Taking a new approach to overcome technical challenges of glass substrates!
Using Ag sintered metal for hole filling
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Q LY AgBESEZFESDH?

Why use Ag sintered metal?

A HIERICEZT LS. EIREFYES

Protects the substrate from cracking caused by thermal expansion

han S T
Y % 1 } Pl b EL R
BEEIEORNS T TMIELEER ERATsI T, B g TR
MERICEBTOVAD A FLREIHIL. 2 59y ORERBEES, | T SRR
Leveraging the porosity characteristic of sintered metals (voids formed between particles) e f ‘-..‘.'r % "*.;‘- -*.,"
suppresses stress on TGV due to thermal expansion and prevents cracking. O F s I - Lol
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Achieves stable, uniform hole filling processing
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T A~RY M (aspect ratio) @ 20:1  * FLi® (Hole size) :¢50um * #5 ZXEH (glass thickness) : 1000um

Cuxvy 7 tDNA7 Yy FiEE

Hybrid structure with a Cu cap

ARy R VAT E
Agb:ﬁ%i% o)kﬁﬁzfﬁ Cu Sputtering, Cu Sputtering
RAY T4 REZBHELT,
2y 7Y IEICKY
CuGBR) ¥vv 72k LET,

A Cu (copper) cap is formed with
sputtering after firing the Ag sintered
metal, to protect the porosity.

HZR BefEERE FR/y R B2 HIR

Glass Sintered metal Cu Sputtering Sintered metal Glass
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Spearheading a semiconductor revolution with advanced glass processing technology
From ceramics to the age of glass

Glass electronic component
substrates

REmIgoFd—7"FrET4I1T

Open cavity processing after wiring processing

ICERARINIENT:
ERISH LT, #MIT
DELBHEIE il &
&1]‘655 D L—C post-processing
FrETAERMK,

Only the required areas on an
already wired substrate are opened
afterward to form cavities.

(R EmmMT) AgiiE B EFEMT

(Wiring/electrode processing) Ag sintered metal wiring processing

BAMREEEE Lﬁ/ ,é\m/ﬁ:o
5 30/3
74NV IS5 740D Al
HAEDE 2LV, 3x10-6Q-cm
A, e

Resistivity: 3 x 10-6 Q-cm
S ERAN i

Formation of fine, highly precise wiring by
combining photosensitive sintered metal
and photolithography processing.

(B EENMI) X7 T4 T17 H-oEEHMT

(Wiring/electrode processing) Semi-additive plating wiring processing

CITTAT4T ik,
BfEOH-EITLY,
S AR D
R RTHEIS,

Formation of high-precision

wiring with the semi-additive
method and electroplating.

P

17 ZRERA~ DR &> EECHRIET

Copper-plated wiring fabrication on glass substrates

L/S:5/5um -&->%FE:10um

L/S: 5/5pm « Plating thickness: 10um
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Ultra-precision Micro Technology has focused exclusively on glass processing for more than half a century since its founding,

glass processing technology Handles extremely high-difficulty processing unmatched by other companies! so it is able to achieve a wide variety of glass processing that requires advanced technical capabilities,

One-of-a-kind craftsmanship with exceptionally high precision.

BIEDTRARY M HI7RESMT

Amazing aspect ratio Glass-to-glass direct bonding

AR FE200:1(HFZRADEH:1.0mm, FLE: ¢5um), FL£4100,000,0005% & L5, HI2EMBE L BERR AR EEEHLTIC— ML T2EERM T,
WO THEEDILH IFMIICHILAIRETT, EMAK ORI Z D EHIC EVEAE, TEVE, EREERBRLE T,

A bonding technology that integrates glass materials without using adhesives or the like.
Achieves high transparency, heat resistance, and chemical resistance without altering the inherent properties of the material.

Working on extremely high-difficulty hole drilling processing, such as
an aspect ratio of 200:1 (glass thickness: 1.0 mm, hole diameter: 5 pm) and 100,000,000 holes is also our forte.
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Glass A

Glass to glass
bonding surface

Glass B
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Open cavity processing

Glass to glass
........ [ bonding surface

A E DRBEIZbbBA. BRbEEE, > £ LT TEET, —
BALATKE. BEBAREOEENTAER LT, BARAFZANDOTGVIIT

N =
TGV processing in quartz glass

Both curved sections such as circles as well as corners can be processed with high precision and stunning quality.
Achieves sharp square shapes and vertical processing of through-hole surfaces.

100U BT LZMICEELTWARERAZ G —MRNICMIAELWEMTHDIESNTVET,
W?Jaofpm/:lwr%e long/f\hote processing i 7 A T° ‘i\ Eﬁﬁ*ax’\U)TGVhﬂIC:’BNFﬁ’C‘g i 3—0

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

1B100umxKRX2,000umDR;NIMITZWALET,
Processing of long holes of 100 um wide and 2,000 um long.
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Thin-plate processing, matte processing, printing processing...

Developing solutions through technical expertise

HIZRRYIVT T
Glass slimming processing

TIANTYF T M AR W

A7 ZADBRIMIICEKY,
HI7AERDEH = SiEEDL2
B—ICaY kA= T2 LD REETT,
Thin-plate processing of glass using chemical etching

technology makes it possible to control the thickness of the
glass substrate with a high level of precision and uniformity.

Various types of
glass processing

HIZA~D<y DT
Matte processing on glass

KR THIVAERIC LY,

= = Data Normal Glass Sample 1 Sample 2 Sample 3
HIRFR@EICTy MEEITF % °
Haze 0.1 3.8 9.6 20.0
MLET,
Gloss 95.7 38.7
Special chemical treatment applies a matte —_—
finish to the glass surface. BB

HIRTyFJ L
Glass etching processing

SRR - LT ALOFES T ThL,
FrETAHRDOTA v RET. EREDSWVIIIARIEE T,

To meet a diverse range of needs, highly flexible processing is possible,
not only with hole depth but also from cavity shapes to line shapes.

REOBEH AR " —

Depth adjustments

" D /
MROBHEE <
Shape flexibility /
> Z

HIZZAMIICETEEARTELICH, BHARFEMATIHEAET,
FTIRBERBICTHERLIZS W,

Responding to any request related to glass processing with reliable technical capabilities.
Please feel free to contact us.

17 ZA~DENRIINT
Printing processing on glass

717 ZEMRA OB EDRIAI TR (- £ V) BRI ICE N 7 INERENR] &
BEMRA 7 2BV mRBELEKRIRBIA AT,

Ultra-fine printing processing technology for glass substrates allows for decorative printing with excellent design quality,
as well as high-precision wiring printing using conductive ink.

IR SHIVALERIC LY
77 ARENERBIC B ER L.
BE-MEHEEZKEICAES XS,

Special chemical treatment forms a compressive stress
layer on the glass surface, significantly improving
strength and impact resistance.

HIRANDERBEIRE /X2 —> 1T

Thin-film deposition and pattern processing on glass

Ry B TETHIREREICEB D EREZFKL.
TNV TS 74—y F N CRRBREREMILET,

A thin metal film is formed on the glass substrate with sputtering,
and precise wiring is processed using photolithography and etching technology.
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MICRO VACUUM CHUCK 7
. - D2DAYy b
,-j_\. i 7 z 7— —\7 \‘/ 7 % E Z" 7L: Seven advantages of

uﬁ_ﬂ}\:w @(% v —)L the MICRO VACUUM CHUCK
[IVUEZETF vy T
&% 20

N
EZFryohER
One-of-a-kind suction tool surpassing porous chucks

Introducing the new MICRO VACUUM CHUCK HROF—=F AT vy 7 TRRBRAARES > 7o,
BRLREERE ERTRETT, CNICL Y RS

LAADT—VZ2BRRTH L—H—%RET2
EVSTFEREERTHIENTEET,

Provides a transparent vacuum chuck

Allows for production of a transparent suction plate, which was not possible with conventional porous chucks.
This makes it possible to perform tasks such as observing the workpiece while it is under suction, or irradiating it with a laser.

5| HPEHRRSRED
HRRLEKEFHISH IS

SHEEOBHMMINIICEY) EEDINE,
By FOHAXICE DR FRICH N TEE T
(B/N10umB B/h30umEy F &A500mm
AYARX), 7= DR HEICL->TRE] T
ZIRAETL BEBRBROA TR TERE S
B =—XIIGAET,

Custom designs possible,

IVREEFYYID such as suction force and partial suction
BRI I B~
) _ With high-precision processing of fine holes, parts with any hole
F:l\tk herg for detailed diameter, pitch, or size (minimum diameter: 10 um; minimum pitch: 30
information on um; maximum size: 500 mm square) can be designed and
the MICRO VACUUM CHUCK manufactured. Designs can cater to a wide range of needs, such as
adjusting suction force to suit the workpiece shape and material, or
" providing suction in only specific areas.
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MICRO VACUUM CHUCK

n&%;w = ﬁ%}ﬁﬁﬁééﬁ’@?: sz kY. x5z Precision polishing of the suction plate is also available
Applying precision polishing to the suction plate ensures
ﬁi Lf: %‘(%7‘] % %ﬁ L i -g_o even more stable suction force.

- WER DRI

X¥ It A HE
WERICTERL SN/ FLIEZ bL— ME Cleaning of the suction plate is also available
BTHAD. BRENLEROBMERS Ui e s e

BB S ITITAE T,

Xz

LT,

EAE B.efore. After

THLEBY DL
ELTHREERY  CHEUSRE
HTEET,

Suction plate shapes designed
with a high degree of freedom |

Chucks can be manufactured with the desired shape to suit any application, I
such as a perfect circle, ellipse or square. I|I
End-face finishing, including slight chamfering, \
C-chamfering, and R-chamfering, is also available. |

% & &= mE D
BESEMFITES

HZ7RAEREICHMBARM G E R K (<Y ML
B)FTHI LT ERICEII2HBERIOR
EEFHLET. vV MBI CBEICAH
: hETERDEE (B ET YA 2BE
TZEZEY,

Reduces static electricity on the suction-plate surface
Forming fine textures on the glass surface through matte
processing helps prevent the generation of static electricity during O — O —

work. Matte processing can be customized with the desired ’ ' 7 Z VK3 T 4 t

density, color tone, and design according to requirements.
J L -
RERD—FLHATHEEIC

EBREERMIEMICEN  HIZRART1DE
DIBERSEBHICKIA TEETEEOR
BIRERTAEHEAEDHEARETT,

The glass body can be integrated with the suction plate

. N - N High-precision processing technology allows a high degree of freedom for
<y MRE ~NMX6% <~y MEE AMX29% the width and depth of the grooves in the glass body. Any combination of suction plate and body is possible.

Matte density / haze 6 % Matte density / haze 29 %



