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1. REIREEEERT iAUGRRET EI Pk RIS H 2t

Research on the Principle & Mechanism of Water Proof by Wafer Surface Treatment & wafer structure design

(ASEEZEE&E A: Taihung Kuo/Curtis Chen)

Description : Understand the design of wafer surface structure for water proof: e e L
a. Need a school team that can do this structure ;&i ”(;"*hé |L ffi‘;‘ J‘Hgﬁm N
b. How should the size of the Media hole be designed so that the atomized water droplets cannot enter the -viedia note T,k e

structure? | A Ao KT ok
c. Whether the wafer structure itself can use doping and other elements to achieve the principle & mechanism of 3 4:}‘?#{”;{ .
water proof ' - RLIR]E for & [F]IC

. . . . . 5.3 § 1Ll for s F1IC
d. The principle & mechanism of using coating technology on the surface of the wafer to achieve water 6. % K [23p] 3 for & IIC
7. |

proof(without affecting air permeability) (fluorine-containing & non-fluorine) 4 1Rl 2 forda JIC

N

ASE Expectation :

a. FE LI SRR B 1.Doping s H-F T

b. Media hole BBfLIZAR, R iR E sz E T A LAZER WK BRI AENSBAER? 2.5k MR for & FIIC
c.RESEEASEETFIHAdoping HfttTERIZZRRK 2 JRIR U st 3.5 F 1Rl for § FIC
d. REREF AR ESANZEZINK (R 2SR M) 2 JRIE U . &pg . Eg 4.3% -k 1Rl for §s FIC

KPI Definition S5 A R ford FlIC
a. Media hole BEFLAAI & R & SREERETRIERIRSROKINES
b. Doping &t&Enth ZET i

C. WM R BRSNS T BT 1 Coating HL 3 54
d. REICERBKYE BN Z7K /M AR, & 75375857 & 1P BEERhK &R A RIC

Regular Meeting 3.4 f HLRI5¥ for s IC
BHETRE 4.7% -k iRl 3 for s F1IC

T [ 5% _for & FIC
Team Members

#t&IE#A: Louie Huang Ef (ASE) / IR
ASE Leader: Curtis Chen/Taihung Kuo/Anderson Chen

ASE LOoNIdentidl 7 SCCUIity-L



2.3z3\ iR/ EmR IR YINTG &

The Method of Dry Cleaning/Removing Particle on Product Surface

(ASEEEE&E A: Ricky Yang / JerryJU Hung)

Description :

KNERREEAERIERRHEOSZESRKEERN, BEBEE(FRIRIERIISIBIERE
BiHAIF (PM, particulate matter) ZEEREkFERMINERFE L, FEEEUBH. R
A IREN N AR EEmMBEEIMNRRYERG X

ASE Expectation :

1. FEATHENER/BIRHEMERIE & BT

1.1 JE2Kik (FexUPDIRTE) . AGEE,. 2ielE, SFEmEm. BiEEE
1.2 {52/ RA51E, AEREERNGERBIRGIENREEESR
2. ERREERBIRAMESE > 6 um Z28Y)

KPI Definition:
HENEME ZAERBRE 2/ BRIV IEL. =l

Regular Meeting:
2nd week per month

Team Members:
aTEIERA: & BB (ASE) / %
ASE Leader:; ;45564

BiEREMNEY

In Cavity [

or Contaenuar 7 DCCUITLY-C
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3.EXKikE

L}
P d

mmMWave AiP (Antenna in Package) Design (ASEEBZEEF A: IR H)

Description :
To study the know-how for mmWave AiP design, includes the antenna and feeding network design. For antenna

design ,we focus on the higher frequency up to Sub- Tera Hz range for beyond 5G or 6G application. In feeding
network section, we focus on the broad band feeding network design to address the ultra wide band impedance

matching problem.

ASE Expectation :
1. 3GPP specification study for B5G/6G target frequency band research .

2. Sub-Tera Hz antenna theory research and structure design.
3. Broad band feeding network theory research and structure design.
4. Antenna design guideline and flow establishment.

KPI Definition
1. Bandwidth: 7 GHz (116-123 GHz)
2. Peak gain: > 4 dBi

Regular Meeting
®eBg

Team Members
STEIEIF AT —# BER (ASE) / MIEIE 238 (NCKU or NSYSU)

ASE Leader: Bl = 4%

> mmWave AiP

b. Feeding Network:
- Broad band matching
- Diplexer integrated

a. Radiation Elements:
- GHz — Sub-Tera Hz

> 5G/B5G/6G Specification

SG Phasel&z —<— 5G phase 2+—— B5G ——<— 6G —>

3000 (3 THz)
[n257,n258, n261 | _ - I ‘ Frequency (GHz)
11111

24.25 57 123
28 GHz 39 GHz 43 GHz 60 GHz 120 6Hz 245 GHz Tera Hz

ASE Confidential / Security-C



4. B2 BEENML - Al RIEMBRE

Substrate Design Automation - Al Optimal Layout Planning.

AN V2

(ASE EEXB8E AN HREH)

Description :
To study the know-how for layout planning through Al and find the optimal the best place where the signals goes out

of the die area.

Signal Grouping

ASE Expectation:

1. Investigating Signal Grouping and layering with Al.

2. Determine the action for each signal (ex. adding a via or routing or connection to the same signal)
3. Determine the direction of the signal fan-out.

4. Determine the orientation of the via structure.

5. Using Al to study the best route for signal fan-out in die area.

KPI Definition
1. Signal fan-out of the die area match rate by each layer:100% (expect Power/Ground net)
2. With the Auto Router of Cadence, the routing completion rate can reach 90%

Regular Meeting
Biweekly meeting

Team Members
sTEIEF AT —# ER (ASE)/ 235 (NCKU or NSYSU)
ASE Leader: 7= ¥

signal layering

Layer 1

Layer 3

Judging the action & direction

Judging the orientation




5. B2 MR R R Z SRR E T AR

Development of a mechanism coaxial alignment calibration method applied to an optical test system

Description :

One of the key factors for testing optical products is to ensure that the hardware setup is coaxially aligned. This is
especially crucial for measuring the beam propagation angle characteristics, as any misalignment can cause significant
errors in the results. For optical products with lens modules or multi-laser beams, this becomes even more challenging.
Therefore, we plan to develop a method to calibrate and verify the coaxial alignment of the optical test system hardware,
which involves setting up the test hardware properly and controlling the relative position of motion stages.

ASE Expectation :

1. Develop a method to align and calibrate the coaxial alignment of the optical test system based on its output laser
beam, camera images, and motion stages positions.

2. Obtain the alignment parameters for all motion stages to achieve coaxial alignment.

3. Enable the method to be integrated into an automatic calibration test program.

Academic Expectation :

KPI Definition

1. Establish set-up rules for the multi-axis optical testing system

2. Develop calibration and verification methods for coaxial alignment of DUT with the test instrument
3. Ensure validation angle is within 0 +/- 0.5 degrees accuracy

Regular Meeting
Every forth week

Team Members
3313 #% 4 : Roger Hwang 3 /%t (ASE) / #c$%= (NCKU or NSYSU)
ASE Leader: Boris Chu

Non-Coaxial alignment

Socket

Ideally-Coaxial alignment

Socket

3
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6. IiXtRAPKISHE 60GHz =K RS IREMG LD

Low loss 60GHz mmWave signal delivery method design and analysis in test board

Description : To design test boards that can support low loss 60GHz mmWave signals and to derive the design
rule.

ASE Expectation :

1. To design the PCB pattern for low loss 60GHz mmWave signal delivery (see Figures 1 & 2)

2. To establish the simulation model and to derive the design rule for path loss prediction in the test board
3. To build and provide two 60GHz test boards for verification by ASE

Academic Expectation :

KPI Definition:
1. To design the low-loss mmWave 60GHz signal path in the test boards under the dimensions constrain (see
Figure 1) :

a). S21(A-> B) > -1dB @60GHz

b). S11(A-> B) < -10dB @60GHz

c). BW 34, (A-> B) > 5GHz @60GHz

Regular Meeting
Monthly

Team Members
3314 3 4 Roger Hwang F /% fawh (ASE) / ## (NCKU or NSYSU)
ASE Leader: CCTu

Figure 1:

Signal delivery structure no limited

(A) P00 Tre(L)=20mm /
o L X0

PCB :Mics=5mn 1

Figure 2 :

0.007

-10.007

dB(S(1:1,2:1))

N
=]
o
151

-50.00]

-60.00

]
=
o
o
P -

T 30,001

521=-1 (dB),
@60GHz

=
ma

Pass Band (-3dB)
= 5GHz@60GHz

57.5 60.00
Freq [GHz]

62.5

ASE Confidential / Security-C




7 S5 EEE BERRASIBEAWB Stitch Bond{ERIER:E D1

Analysis the effect of plating metal layer grain structure formation and stitch bond workability

(ASEE % f # £ :DavidDW Lo / Dylan Hsu/ Freddy Kao / Vincent Yeh / TH Yu)

Description : 4p I & 5 & WBE 421 * 4p r ch % #ick Toolingsfyk jn ™, @ % 2 b P 4% v ¥ ki i |t 5

MAELR SoSsk 3 At S dgrain sizefi x chgr 28 (T E MR F

ASE Expectation :

1. How to control plating deviation (Ag or Ni/Pd/Au thickness / Roughness / Brightness / Grain Size etc..)
2. To understand the effect of plating metal layer grain size and stitch bond

3. To optimal parameter setting of different plating metal layer grain structure result

4. To understand plating grain size formation theory and which result is the best for stitch bonding

Academic Expectation :

F | Device | AVG2™Bond | Wire Bond Condition ) II T w
Vendors TS PPM Recipe Wire ¥
32 Capwllafr,__llh ',' :.I 1
HDS B L |
The (25~67) Paf:nr:':ter 18um, “L-I--;If_ﬂﬂ;i,i,/‘_.,
s same 258 Tooling Cu_Pd et e T
(215~302) el
Brightness (Criteria : 0.15~1.0 GUM) Roughness (S-ratio)
. %
044 B e i r Ag Cu
035 ad O 12 R </'\
g 03 g 212 f: \_/>
80251 g' S|
* 02 = L —=l=__= O
e —= LsL O ; S e
FS HDS FS HDS
o

01

Ag_HDS = CufS ' CuHDS MiPars
Layer / LF Vendors

KPI Definition
1. To define metal plating control method , reduce vendor process differences
2. To define optimal stitch bond shape or parameter application for different metal plating

Regular Meeting

FS

- et 2
Team Members
3]0 45 4 BT 4r Ak (ASE)/ # 3% (NCKU or NSYSU)

ASE Leader: Work Chang

HDS

ASE Confidentiaj 4 Security-C




8. AIE&E)ftSimulation Model MeshZFGiFH%E (2023145 L)

Description :

The simulation model can be used to simulate stress and warpage, but before the simulation, it needs to do a lot of
pre-processing including grid segmentation, it always takes a lot of time to model mesh, and it can only eliminate
errors one by one through experience. Therefore, for It is very important to build an artificial intelligence automated

model mesh system.

ASE Expectation :

1. Develop an Al automated system for simulation model mesh.

2. Combination of the previous automatic correction system and new model mesh system.

3. Research and develop new methods and automation processes for the model mesh process..

Academic Expectation :

KPI Definition
1. Al automated mesh system of finite element .
2. The efficiency of model segmentation is increased by at least 150%.

PKG model

Al model

START! ._Scripthxce\lllEHE I BWAScript/Excelif @B I
. RESYEEEN B AANSYSHITT 534

Regular Meeting
& 1 % - %

Team Members
43 L XXX Jauk (ASE) / #r ¥ (NCKU or NSYSU)
ASE Leader: XXX

I ANSYSHHTIE REE I
Seript/Excel

I ‘ r HEREN—-deNE
X E Al Excel E8H - OWE
ZANSYSAH AR Script/Excel
L AR

BRNEEE
HERWRE
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9.Cover Jig Tooling Design and Bare Substrate
Warpage Improvement By Al technology (202 33E45FE4E)

Description : Use Al technology to find out the most effective combination of cover jig design to improve the
warpage and nun-wetting 1ssue of the bare substrate

ASE Expectation :

1. To build the AI model for the combination and matching of the base substrate and cover jig

2. To apply existing actual combinations to get validated

3. To use simulation result to generate a large amount of virtual data and compare with the Al model
4. To use Al jg & boat model instead of manual interpretation to reduce non-wetting 1ssue

KPI Definition
1. To build an Al jg & boat model
2. Use the simulation results to match the Al model

Regular Meeting
& 1 % - %

Team Members
33 L XXX Jauk (ASE) / Fr#: (NCKU or NSYSU)
ASE Leader: XXX

Q-learning

Material Map
(State)

Q-learning Algorithm

‘ e +Update
> &
Q-table | |

rial
Exchange
(Q-table)

|
Initial Map

8jes

pJEmal

Material Map

Property :
Finite element method

uopoe

Environment |

ASE Confidential / Security-C
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0.EIERATRIE - REIFRENEERNSERARE

Larger die size and Multi open design application for BHCOP improvement (ASEE % § ?‘ X : Watt NG)

Description : High end product phase in, Large die size and multi open design cause worse BHCOP,
To understand the effects of BHCOP factor including Plating solution / Current filed/ Flow rate....

ASE Expectation :

1. To understand the effects of BHCOP factor, Plating solution properties (Include Current density / temp /
flow...)

2. To have design rule of conditions for multi opening packages

3. Simulation model to predict BHCOP value

Academic Expectation :

KPI Definition
BHCOP simulation module (Input: Multi open density / die size / lay out, Out put: BHCOP)
Optimize parameter solution for lower BHCOP

' ‘liilll}}ii mmx (i hﬂiﬂi\\iﬁﬁiﬁ

Regular Meeting
+0 % - %

Team Members
S ER RN S L
ASE Leader: Arles Huang/ Shihhao Huang

Schematic of die design &
BHCOP dlstrlbutlon

=]

‘mllﬂuiiiiw%:t

: ”’””“””’”" ]mmmé“mm WHEIEH%HIIIHEHJ’
%f.‘,,:,:,‘,“,f,_.tsz;;gaaa ........... i um;

= |
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[

|
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=

B

3
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11. B R AR XA

Inorganic or low organic photoresist stripper (ASE% % § ?‘ A : Lilong Yeh)

Description : Develop inorganic or low organic materials to reduce environmental costs

ASE Expectation :

1. To develop effective PR stripper without NMP/DMSO/TMAH (or other prohibited chemicals)
2. Ability of new striper are better or same with NMP/DMSO base.

3. No damage for re-passivation layer (PI/PBO)

4. Photoresist remover that does not pollute the environment

Academic Expectation :

KPI Definition
8’ wafer 10um PR: strip life time > 7 days, loading > 3500pcs, re-passivation w/o damage
8" wafer 70um PR: strip life time > 5 days, loading > 1000pcs, re-passivation w/o damage

Regular Meeting

RDL runner Photo
\ Resist
\—/ PI/PBO
‘ Post strip
process

RDL runner

Sputter
V4

[/ \

F0 5o e
Team Members Silicon
L4014 4% 4 ; TH &L (ASE) / #c 4 (NCKU or NSYSU)
ASE Leader: Lilong Yeh
4
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12.Quick lens topography measurement system
(ASEX % § # 4 : Muster Wang)

Description : Inspection methodology for topography of lens in barrel with non-contact technology, current
ASE have no inspection capability to measure back surface SAG

ASE Expectation :

1.Build up inspection system for lens IQA and FA

2. Target to obtain topography within 5min

Academic Expectation :

Knowledge of metrology of optical inspection in SIP module

KPI Definition
Non-contact inspection system to recognize lens sag O0S

Regular Meeting
Bi-weekly

Team Members
A F A3 PP = Bk (ASE)/ NSYSU R~ £ 3
ASE Leader: ;%37 532 /7 ik #

ASIS

« Vendor to use high price instrument to
measure BFL but no inner surface data
obtained

+ ASE have no capability to measure inner

topography

TOBE
« non-contact topographic
measurement

3
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13 FKIERIEAIIM SR GEBAN IMH Z RIEGRETHRRIS (EMZ)

Optimization of material semiconductor manufacturing for Nano structure of multi-layer IRCF

(ASEZ % # % 4 : Anderson Chung)

Description : Meta-surface structure film for replacing IRCF and reaching the goal of ultra thin optical module

ASE Expectation :

1. Meta-surface (multi-layer) structure film with high VIS pass & IR stop performance
2. To replace PMMA material to avoid IR cut performance change before/after REL
3. To improve top/ bottom layer pattern shift issue during pattern heat-printing

4. Better adhesion force at those ultra thin film post REL

Academic Expectation :

KPI Definition

Metal pattern shift

IR cut performance before/after REL

Adhesion force post reliability (heat soak and thermal cycle)

Regular Meeting

L

I . 3

Team Members
PHILAE 3 S AR (ASE) /s
ASE Leader: Anderson Chung 5312

M

e (NCKU_% 7))

Metasurface single layer
(Single layer IRCF)

Transmission (%)

100

ST RS

AR

improve

oo
....

Optimizatior_} to

400 600 800 1000
Wavelenath (nm)

1200

3
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