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1. Introduction

% ALN single-layer thin film substrates adopt Ti/Pt/Au ‘
metallization system, with prefabricated AuSn and TaN
resistor, including through via metallization, side pattern ‘

metallization, special-shaped structure, etc.

% ALN multi-layer ceramic substrate could realize thick
film multi-layer wiring and three-dimensional
interconnection structure, combining the advantages of

thick film multi-layer wiring and thin film fine wiring.
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ll Ceramic Material

L <0.10(As-fired) |<0.60(Grindin
Surface Roughness(Ra) <0.60 (Grinding) SO.O5(§30Iishing;) S0.05((Polishin%))
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- TilPt/Au ‘
AuSn
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ALN multi-layer thin SUNER T Single-layer thin film substrate
film substrate O
ltem Mark MP R&D ltem ltem MP R&D
Via Diameter A 20.2mm&=2Z 20.15mmé&=2Z
Via Diameter F 0.10mm 0.075mm (Z=1.0mm) (Z=1.0mm)
: 2A+0.2mm 2A+0.1mm
Via-to-Via Centerlinel G 23F ! Through Via| ~Catch Pad Diameter B (8380.1mm) (3320.05mm)
W Filled Via|  Via-to-Edge H 20.10mm / Via-to-Via Centerline C =3A mm /
Position Error J *+0.05 +0.03 Via_to-LE'dg?N'dth/ D 20.10mm /
ine Wi
Edge L 20.05mm / - . _
& Line Edge Metallization|AuSn Alloy| Line Width S 20.05mm 20.04mm
Line , -
Width >0.1mm =0.15mm 20.10mm Resistor t:zz \é\ggg]e/ T/J 20.10mm 20.05mm
Mid-Layer ;
Metallize)a/tion Line Space 0 20.15mm 20.10mm Top 0.02mm >0.01mm
Space from Edge Cutting | Pull back \
(in mid-layer) 20.05mm 0 Bottom 20.03mm 20.02mm
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Jl 2 Product8Capability-Single-layer Au . v ,

B [ AN

Metallization m Y20 PO Technical Specification
aterial

Line Width/Line Space: 15um(Min.)
Thickness: 0.5um~2.0um (>2.0um Electroplating)

95% Al,O, ! . .
: Wire Bonding: 26g @25um golden wire
0 —
VR 99'%’_3'203 KK | Ball Shear: Individual >21.1g; Average >30.8g

Reliability: 320°C/3min in air, No discoloration, crack,
blister




Il 2 Product&Capability-Single-layer-AuSn ... ... . N ——

Metallization Su'tal?le Y20 PO Technical Specification
Material

Solder Composition: 75wt%(Typical) = 5wt%
Solder Thickness:3.0~6.0um, Au surface
500K barrier

Melting Temperature: 300°C, 10s

Holding Time: 320°C/90s

Ti/Pt/Au+
Pt/AuSn




|l 2 Product&Capability-Single-layer-TaN ... ... & I ——

Metallization ?nuaitt:z: Graphic Y20 PO Technical Specification

High temperature annealing treatment,

ensuring stability of TaN

(0]
99.6 A(Ii I'\Alxlzoa ‘ 200K Square Resistance: 25Q/[1. 50Q/(1,
E— 100Q/L]

Tolerance: =5% (Laser trimming)

TaN+Ti/Pt/Au

Laser
trimming




ll 2 Product&Capability-Single-layer-Other ... .+ wor mmv —w

Metallizati Suitable . . - .
on Material Graphic Y20 PO Technical Specification

Diameter: 0.6XCeramic Thickness
Tolerance: £0.03mm

Position Accuracy: £0.015mm

100K Surface Roughness(Ra): <0.05um
Reliability: 320°C/3min in air, No
discoloration, crack, blister

Ensure conduction of top and bottom

99.6% Al,O, O

Ti/Pt/Au ALN

Dimension Tolerance: =£0.03mm
Surface Roughness(Ra): <0.05um
Single side/Double side gold plating
Ensure conduction of top and bottom

Ti/Pt/Au ALN

Top-Sde position deviation: <30um
Small Dimension of gold flanging: <50um
Batch | Conducting Resistance: <300mQ

Delivery | Wire Bonding(Side Pattern): 26g

@25um golden wire

99.6% Al,O5
ALN L

Ti/Pt/Au




] AN

Metallization :nl:tt:z;el Technical Specification
- W Filled Via: 75~100um
Mid-Layer&VIA: W < Small Height of VIA: <0.1um
Thin Film: ALN Batch Single-layer Ceramic Thickness: 0.10mm
TaN+Ti/Pt/Au+AuSn I Delivery | Surface Roughness(Ra): <0.05um
ok Graphic Alignment Accuracy: £0.01mm

Hole Plate
Structure

Filled
VIA




Jl 2 Product&Capability-Multi-layer




Il 2 Product&Capability-Special-shaped Structure

Groove
. B, Width: 0.10/0.20/0.30mm etc
Groovin
Py 9 Width Tolerance: =0.03mm
/ Depth Tolerance: £0.05mm
Step Step

Depth Tolerance: £0.05mm

Dimension Tolerance: £0.03mm Flatness<<0.01mm
Bevel&L&Arc T Ceramic Thickness: Parallelism<<0.02mm
Structure 0.15~0.50%0.02mm Roughness<<0.05um

Dimension Tolerance:
T0.03mm

Single-layer Cavity Size
Tolerance: £0.03mm
Multi-layer Cavity Depth
Tolerance: £0.035mm

Cavity
Structure




J|3 Quality Assurance

Visual Inspection

Resistance
Dimension

Metallization Thickness
AuSn Composition

Quality of Gold Layer

Wire Bonding Strength

Conduction Performance

Insulation Performance

All Inspection Items were based on MIL-883

DVOM

Digital Caliper
3D Measuring Instrument

X-ray Tester/Step Tester

X-ray Tester
Hot Plate

Wire-bond machine

Flying needle test bench

Flying needle test bench

Inspection
“ Inspection Item Equipment Inspection level

Full

Full
5(0)

5(0)
5(0)
5(0)

5(0)

According to Drawing
Requirement

According to Drawing
Requirement
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Il 3 Quality Assurance-Process Control

» Roughness: Ra<0.05um

% 1l ¥ ik i Ra—Process Capability Sixpack

Xbar B¥IE EHhBERA
ucL~0. 023745 ™
|
0. 0234
g L || |VSL 0.08
%0.0228* X =0.02292 |
- |
SRt - rcu-0. 022085 ‘ |
1 2 0.020 0.025 0.030 0.035 0.040 0.045 0.050
s B ExE BHEE
eL=0. 002330 AD:1.934, P: € 0.005
I;k‘o, 00304 1
3 . §=0. 002744
“ 0. 00251
=
LCL~0. 002158
0. 00201 v . ' ' ¢
1 2 0.015 0.020 0.025 0.030
BE 2 ¥4 ®hE
s {an 8P B
| gL 000278082 ||i—— IEE  0.00274388
00253 s 4 = e .
o ; Cpk 3.28 —==—| ppk 3.29
. E Fy Cpm *
T T T T T T Filkict
1.0 12 14 1.6 1.8 2.0
Bx

> Vertical Degree of Cutting: 90° £1°

IR E EN S Process Capability Sixpack

Xbar EEIE ®EHhEAE
UcL-89. 63081 S5t .

) | ||| #
;59.5.'- . [ | ISL 89
% . 1% -se.50412 || i s a1
2 59,381 | |

. LCL-89. 55743 : :
89.35 - : T r T T T T
1 89.1 59.4 898.7 90.0 90.3 80.6 §0.9
s keIl % BEH
UCL=0. 14802 AD:0.295, P: 0.592
k_o. 14-
= =
i 0. 124 . §=0.12198
=
Sl . LeL=0. 09394
1 89.1 39.4 89.7 90.0
BE 1 414 [l
59, 8- ! i [ A1 B
’ fE 0122292 || +——r FEE 0121984
06 Cp 2.73 Fp 2.73
Cpk 1.62 . . Prk 1.62
——t
89, 4 Cpm
0.50 75 1.00 1.25 1.50 oA
BE




> Line Precision: £5 pm

Il 3 Quality Assurance-Process Control

20um Line SPC

LSL USL

Resistance SPC

2

23.00 7 2z
= 5ol MEARE (PrM) | - |
= |20 bFrmeemee 0 I \
2150 = = I |
# 15100 [ 4 | ‘
B 2050 | HiaEn AN ! |
2000 . —_— | |
f 2 3 a4 5 & T & & 1 # £ 13 14 15 StdDev= 0. 260 | |
— : I |
pr= Sigma = 0179| | \
R | 080 I FI;K: 167 ; }
M AL
Z | oo | /\\ M P =257 | |
| oo} & A AN Ca= 03504] || :
] 09_0‘-/'\'/ g \/ v A4 \\.‘4_/ \/'-—( CFK=242 I ‘
0.00 L — : — CP=1372 : |
i 2 3 @A 5 B ¢ 8 W W o1 #2 B3 #W N e S W E R L R
Grade = A 1921908 204N 210N 2T 6 RN 22020 22 s

HGTRE (PFN

0

FR 2 o +d
&

R CUEEY-Evaba il

A 3 m =

2 Std.Dev.= 0.0

Sigma_ = o008

PP K=505

~ /|
Ca= .

CF kK=549

CP = 6.39

e e s e e e e e o s

T T T T T T T T T
Grade= A 15.704 15.730 15.756 15.782 15.808 15.834 15.860 15.886




JI3 Quality Assurance-Process Control-Au

> Plating Thickness: £20% 1.30um SPC

LSL USL
|| 140 MEFRE (PPN | |
X —
fore o, e | |

; z 3 = = == — e o e : ==

-— v . | |
3] HIFERED S \ \
120 e S S S e S W S w— } N }
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 24 22 23 24 25 T : :
I . | I
0.10 Sigma = oo1g | |
R 0.08 PP K=194 } }
B | oos | PP = 127 ‘ Y ‘
W oooafp | - . Pty | Ca= oo } |
Bl owmp Te—— \.——/ W . ok | |
0.00 e e S VS S W, A S V. MU — Ep =180 ‘ !
1 2 3 4 5 & T 8 9 10 1 1 13 ¥ 15 1 17 18 19 20 21 22 23 M4 25 B e . T

2 Grade= A .20 1.23 1.26 1.20 1.32 1.35 1.38

» Wire Bonding: 26gf (25um) 25um Wire Strength SPC

LSL
_ || 1400 HETERE (PP ' -
£ 1200} [
= N =SS =T mT == =5 == %= S E FF FF o wa 6 55 FE B HMNUML |
Ttﬁl 10.00 e - g L T g = S - - i = — o= |
=l A HEZEEH A7 }
EUU I L 1 1 1 1 1 1 1 1 1 I L 1 1 1 1 1 1 1 1 1 I L il ‘ f
1 2 3 4 5 6 7 8 9 10 M 12 13 14 15 16 17 18 19 20 2 2 23 24 25 T { i
- Sigma = o713 t
PF E-
i 300 | o =4 |
E rn
i chs & AL A Py A M A Ca= \
[~ T TN~ — = fui _EPT \
B 1o} ~~—Y fet CP K= 248 l
0.00 M M " " N N " M N M " M M " " N N M " N M " M M M ép | t
1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 2 23 24 25 L B S B e T
Grade= A 6 i 8 ] 10 11 12
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l|3 Quality Assurance-Process Control-AuSn

Inspection

Equipment Standard

According to

Appearance OM Inspection
Standard
Composition X-ray Tester 755 wt%
ThiCkneSS Step TeSter 3~6Hm | AuSn [f] Process C_apability Sixpack
Xbar E8IE " ®hEHAE .
High o | |
Melting State Temperature Full and Bright " e | i
Mlcroscope E il o | m:l%:ﬁﬂ-.é%éﬂﬂgd D
High 320°C/40s(Single) 3 B '
Holding time Temperature - —
. (o) . oo 1 - o 0.73 0.74 0.75
Microscope 320°C/90s(Multiple) e i tem -
i T g%PgDTBD?% i—m T %%0?5655?
Shear Strength « ==
Die Shear Hot Plate &Failure Mode S E— FTm

Qualified o -



Il 4 Storage&Handling

: e u . Recommended Storage
Packing Type Model Specification Suitable Product

5510(55-55-10) Temperature: 20 - 25°C
Q. Humidity: 30-60%
Gel Pack 8512(85-85-12) R&D Environment : Area where does not
12012(120-120-12) effect activated gas (sulfurous acid
gas etc) or dust are not enough.
Waffle Pack 2" OR 4" R&D OR MP Storage Term: 6 months (If used after

6 months, visual inspection and
functional testing are recommended)

Blue Film&Wafer Frame 6" R&D OR MP
. Surface Cleaning : . .
Product Application (If Required) Wire Bonding AuSn Welding
Recommended Process 25um Au Wire Ball OR Temperature: 310°C~340°C

Ar plasma cleaning
Condition Wedge welding Nitrogen Atmosphere Protection






