KINREFBRIL TR 5HE
Project Report for MOE Teaching Practice Research Program

3+ & %%/Project Number : PEE1100747
& M & % & #/Division : 1 AZH
#, 7 #p & /Funding Period : 2021-08-01~ 2022-07-31

(3" % & #/Title of the Project) W31 EH P HE=NEREZFUKEFAE -
% £ %}S‘_'J £

(e & 342 & fi/Course Name)  fRHE T B3 ERE, v ICRE 63

3+ % A 4% X (Principal Investigator) @ % 1. 33
£ I i # X (Co-Principal Investigator) :

=iy ’b&’f?‘ﬂ % #7(Institution/Department/Program) : & = ¥ 7 ,FL HAE 734
N EARL O@Fp o

B TR DuEAB(5- 02023 %901 30p 2R

2 4E 4 p ¥ (Report Submission Date) : 2022/07/18



GHRLAE RGRNEL Y HE=FEREZFRKEFRT 1 A £P | £)
- . 3F & p < (Content)

1. 7 3 #22 p ch(Research Motive and Purpose)

APLF-RBE O R LY e hd o BAAYFE o R - BARRESE P 2 I
A p ¥ EEFT o AP AN A o SAEN AR g R oW ILAE Y&
dooFine FELARNAS o G F oGRS RN LR Wk F G
FEAPMEN P REHEF FRE Fv L2 AR L EOREIFREL I FELARG
B ek A N A R ’%H&?ﬁg%%T’%E%ﬁiﬁﬁgaﬁ%%’ﬁ%wﬂw
?l”ﬁ;‘ééﬁb""f’zfﬁtagw—i—ﬁ: St LR ERET AR BTEY B 2RY
CERRE AR - TR R EE L G RS R Y

K

* i J—r,_ﬁ§33]§.ﬁ

I. ¢ = II. %= 1. 22?
HH- % F 343 5 43 o | On Monday morning, I went | Lundi matin, je suis allé au
to the supermarket. supermarché.

Il y avait beaucoup de monde. J'ai

@4 1% % 4 5 A% gt g | There are many people there. :
TRALG % B LA J el acheté des ceufs et du tofu.

oz oo I buy some eggs and tofu.

Ensuite, j'ai déjeuné dans un

- maRER | Netl had lunch in a French | roqtay rant francais. C'était tres

RY AR |
restaurant. The restaurant is bon mais c'était un peu cher.
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. great but a bit expensive. L'aprés-midi, je suis allé au parc.
4”% ¢ B In the afternoon, I go to the |l faisait trés beau.
T = A 2 F 0 X F % | park. The weather is fine.
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2. % }f’e:ﬁ? 31 (Literature Review)

FREF-TR1IEKRE —‘F‘“ Tummala ** 1999 &3 £ %~ > g W3 AR R T R ET /T
1A RIS P E I AR PR TR EEE 40T B o Ft IC HE RN
AHE R RN E e R DAL EE 3 - €42 A - (REF. Rao R. Tummala,
“Electronic Packaging Research and Education: A Model for the 21st Century,” Electronic

Packaging Research and Education)

System-
level
courses

* Industry needs
vs. technology
challenges

+ Low-cost integrated
packaging

Cross-disciplinary courses

+ Design = Assembly

* Low-cost MCM  » Optoelectronics

* Large-area mfg. * System integration

* Integrated passive * Wireless technology
components * Reliability

* Thermal strategies

Fundamental courses

* Electrical and computer engineering
* Mechanical engineering

* Chemical engineering

* Materials science and engineering

= Physics and chemistry

Undergraduate and graduate courses

Undergraduate and graduate course strategies for electronic packaging education

[REF. Rao R. Tummala, 1999]
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Definition of Microsystems Packaging [REF. R. Tummala and L. Conrad, 2001]
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3. # 3 K 48 (Research Question)
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4. 72 7 E 38 * & (Research Methodology)
FIELRFAHERTY PRI FFEDI TR FEE - Flt 25 0 IC A F 5T
B LR TR BRI B T TR R - O A
FZRFEHAFL o P RBHFT BRI T E T
() Ex gy <

FIFL PR RS EHAE > P P HS A PRGER FANROT G P R R
Doehe ARG R IRE L o FR RS G AAPLE o G ot p B B A LRt
TEER - LEFEREY L LN B A LL TR AATEL TP o

) FENE Y EE > WRAFRAH

E—Fﬁ‘i?ﬁuﬂgfﬁ’%—ﬁi’z‘%ﬁ%i FEE%E'IEJL;}? r ’%4‘415%".&#3%‘&?/_11— 3
§?1%°%ﬂﬁ?%@%ﬁiw’ﬁ¥ﬁﬂ§ Lo AR - BV R FERRY
ERY P LFF AT IR D LB RAIFET BAT P TURY PR F F TG

“m\L



N

fe R RN D R TEMRE Y S AT AP RN R RSN L SRR N TS A
%’“ﬁﬁﬁiﬁﬁgif%Jk%’ﬁ?ﬁ%%ggﬁ?’{?&ﬂ$1%$oﬁ$§&
FPEIWI PRI TR e - BKE NSRRI Pnde ks AP T e
Fh L HHA RO VR HRER ST S RF M R B p  fE o
R bR EpEL A AT  APYZ B LGIFFRT Ik 2pr g
pAREEANEY o

(3) #HL » B3 #H=

AP F o ER e L IC #HEHH fE - AT - BEPIERM > - B RE
TEEM ARG E AP R FARELFIL P HER R 2T B
BRi 3k 3R 0 HiFm &7 ;’%gl 3R :;1'I(gakf§_? B ORETL S R }g%) e m
Bk BN F RS FVEEY B ARG EFIM A FIH EREEE Y A
FH A KHALIN FACYEF S F2E Y RBET - B FiRi

b E- N SR Y 24 Kitie i
< fi :i> W7 4L i>> i>
ﬂ@
(9 %) (P # %) (B % 7 4&)

5. %8 ¥# 7 = % (Teaching and Research Outcomes)

() kFER & =%
3\ fpe o 45— i1y pﬁtfiﬂif" SPLRI 2 T S

PR [ﬁiﬁ?ﬁ%ﬁ;’ti%ﬁ] FY s




T OREHCE
7 REHE



Ao g IC K3 EEER] 7V s
Covidl9 # F ¥ & %

) @ = REPOBACTHRELI051T)

#a& 111 £5 A 1T B 2R REF MaFHARRFANR
#:811145A821 8(5% )ﬂillliﬁﬁﬂ 3B(R)X%2
BREEHERR(EKARANEGHWELLNE) -

WA A A RES ﬁﬁ'ﬂiﬁ%ﬁ ~ PCR B % 3%
RFAME 7| B E A (FER E‘i"‘&ﬁﬁ?)ﬁ
FoBF o FILBPRN R R CSHE zm BiEWT 2R
TR-HREE- Fﬁ&!ﬁ#&%%(%#ﬁm# xﬁ?) A A48
] A B Bh 4 M ARAR ) 0 EHREHF ﬂﬁTTﬂ%&
A$gEEBERN -i"ﬁ-)\#st(%‘%s&fr#’r% #Eﬂﬁl‘ﬂiﬁﬁ)
(D)L ERBETRELINK -

() B EME(FERXRERFIRE LML) : T RIHE 464

AR o P daﬁ*si*"ﬂ@]‘ﬁ FMERABBAHRE

B o By % B R (1110527) o
" TR LU 5 A 26 B RAWA R Ih B RAWER ¢ 78 -
o FHREANHAAR  PRAERFLRES BASR - -7




O Meet - vdh-sydk-vgv & x + w = g x

€« 5 C @& meetgooglecom/vdh-sydk-vgv = = 4 » 0O o H

HEEPRIEE

BER

77T

WIS 17 (e

a0 - 320 6 @ I NBCH ABEE & & 000 W,

S [2:(F

HIEE I, 52 VI, 2 BB1R, 2

gy

FFEN | wdhaydiovgy




(R A2+ %]
® 7k TIC#EKM, - 5
(L H /BH) § 500 F

AL TR H KRR

e o o+ o o ': - :: SO o Y
Source L H # A& M W E R
AR W AT AR A R AR
(i1 SR e 2y

® = i IC
QI Pl f (& E R 42
Q2 iP5 & (3150 Signal 1)
Q3 Rl% # (MOS T & W %)
Q4 Pl & (& Erf4z)

M ¥ Q&A BIFEIE |

OUTLINE

» Chap 1: Why/What & 5 &% 8 F 548 F ¥4
» Chap2: $# X F 4%
> Chap 3: F 4 S 404k & 3 A3
» Chap 4: £ S48 3 BARE sk
JH » Chap 5: & K #4480 5 B K,
K > Chap 6: ICH % ##2
ﬂﬁ] #Chap 7: sTHe X & B # B 5L shsb Eirdt
> Chap 8: 5t HEICH # H 47
% Chap 9: # #(Molding)#4 #4 &
» Chap 10: IC44 ¥ &5
» Chap 11: 4 #7 =1 4]

1 78+ BLR &

Q5 p=k & (A > 2 ESD LatchUp)

Q6 Pl H(MOS T S 828 & T 12)

Q7 Rl%& & (T S W _= 8 77)k)

Q8 iplZ £ (MOS T & 48 | 3 ELE 22 7 )
Q9 Rl & (MOS T &4

® i ICH AR PPTHHmp - ;N




Q) KEFFREF L
PR E RS R FMY RS L FESRIY P RS R G 2022 50 T g
ATt 8 L TR COVIDI19 Z 8 58 > 2022/05 5 il 4rea B FERE T 0 b kil 4288 AR
7] AR * Google Meet iFFERY > e & BIERY B FETE T 0 B JRFELfR A
FFIE C AR REER P AEH AR RE T 2 ARt PR ET P

~ - [AMTEAERE ] 6 0 FRRKE SO TN PR 90+
- Aeo [y IC mPEHEER] e 0 FWKE S E DY PR 80+ -
BT R RARL S PRAELL ] B AN &R U E R SRR AR 3

DREDES PR kF s suFhrreasgd s tlgRNFRELITZRE 8
ifﬁ?%ff‘l?ufgﬁjif%ﬁaga%? LB o

B ELZ2EY A
ER R S T SRR T ER T PSS E P
Fw Bk R A BB R A - (106 1 38 5 486~ 107 1 =% 5 4.58 ~ 108_1

FTE 5 459109 138 5 435~110 138 5 4.71)

AP FESH

4.9
4.8
4.7
4.6
4.5
4.4

4.3

4.2

106 1 107 1 108 1 109 1 110 1



BIESHBEMRAR 1M0BFE F12H HBERMTR] —KFRE

BT 13041 HEER [HAEH PIRRRE |S579 AREH 26
FHRMG (HEZRA | SEEE WHREBRIZUR
o
BEEW [ EEH BHER |[EROE WEE  96.55%
BNy BE7FIEXR | HMEQ BFIEXR
HEFERH
80
04 DT E|EERR. 213 |0 |o 0 |488
05 HMFAEMBHBEAMRR E6ABRENRE, 214 o0 |0 0 |4.84
06.REAL—REHMRAEEDH. 20 (5 [0 |o0 0 |4.80
07 HMARREBRS. 1816 |1 |0 0 |4.68
08.HMFMEERBHOBM(NENR SER BE VA ROANRHHRE)EY 187 |0 |o 0 |472
REMNRE,
OHMERE L HARBENBREAS. 18 | 7 0 0 0 |4.72
10 HARRABTRAIEFTCBLERE UBERETHRARA, 2014 (1 ]0 0 |476
MNBAEHELHRBABENSEEMR. 186 |1 |0 0 |468
12 HARBENESARERETREHHES . 18 | 7 0 0 0 |4.72
1BHARBEBHBAS BEHER BRERLVR, w717 |1 |0 0 |464
14 REEXG NS HOHERERE MR, wl7s |16 0 |4.64
15 HAIRBERFAR(NEX AR HS5 FRET REEES) EEHR 1717 |1 ]0 0 |464
EXARBNBRERE,
16. EMEHRR EBLRERTER ERHHY, 17|17 |1 |0 0 |464
17 EMEHBE THLBREREER. 0 | 1 1 |5 18 [1.40
18 ERE LS RA R MM, 8|5 |2 ]0 0 |4.64
19.5MER RAULOEZMBERENETHNME 186 |1 |0 0 |4.68
205 BULHAHR BHRBENMMKAED. 186 |1 |0 0 |468
1.GEME BUEMRNERHBBIRE. 16 | 6 3 0 0 |4.52
Ir!m471 ﬁ B1H/®2H FIENEFM: 2022/02/16 1?’:06:21I

6. =% 22 4 A (Recommendations and Reflections)

AFFE-ERFL > 223 P RBREEFL > pi=e ERFFHEY 2 0x o F
COVID-19 £ rE ™, 233 % - PR ENKE ST S L PP L AP PpEf)* g
BE/3% 28 Google Meet it 2 /i % -

PR PRAE=

1101 T A8 R a3 KRG 110_2 Tage 1C e R

30 A FE B @¥ E L~ 124 ES44 25 A EB @ F A~ 1 A48 ES544




FERFEL MRTA L R R R SR/ R B LA R ok
#%

BV RBERIRE AP 7T FHEYR FRHEFBREEY T -
BRA- BFALEEY IR o KEFRALILNG U KB @Y F RS FauTh A2k
FH- XFEHAR O R EFE B RKFY ML

w4

<
<
= ’

Tt PR SRR 4 /4L I EA TR R S b SR 2 B 0 RO T IVE R A TR R R A

B A KEIRFE TP AL EALE AR AT AR BRI PR B A B Y g



%% ;F?Je (References)

SHHEILSE AU - B AFTRE G A KE T el Kk T H - B G
%m%—ﬁ&u~kﬁ*?ﬁi§?'ﬂ—ﬁﬁ? EATHRA- TP P aeEigg s Ny

s kb ok o aE gl 3 ok :
.ﬁ"q“_’g—%/z°‘\gﬂf__'—%/z“£ji@
7.8

VR & A

£ 2% - O FEH PR TAARR o FERFR 2 F
“éiﬁﬁ‘\%ﬁ“\% TEERL AR B Y R AT A

REF. ji_%f%*;?-l SERN B Y BV RREZEEY Lk /FH;Z"
i Ak FFF%EF B/ ARk HRELHY RTER FrArsk H R )

REF. fhh U 2 et B Y~ RS £ BB A 352 AR MA ¢
R e B 1R Lk JRTEP P A RER hErnte)

REF. Rao R. Tummala, “Electronic Packaging Research and Education: A Model for the 21st
Century,” Electronic Packaging Research and Education

REF. R. Tummala; L. Conrad, “Undergraduate microsystems packaging education: needs,

status and challenges” 2001 Proceedings. 51st Electronic Components and Technology
Conference

REF. Rao Tummala and Leyla Conrad, “Microsystems Packaging Education: Needs,
Challenges and Recent Innovations,” International Conference on Engineering Education



=. '} # (Appendix)

BAFTFEAAM ISR TR T AR e F LRI PR EEE o
[GAze- g P ]:

[ #4283 KRR ]

WKEF B ~7374 ychung@ncut.edu.tw PR E 14245 E5206
X m%ﬂmka?ﬁ IO EHE A B REKEFTEAL ARG R P HE AR LG REFT
S EppE)

KA D RERY & FRTN & B

Wt IC 4+ % %42 % CAE fi*
....l'..a..:_._m_.
q-m O (h W) HrE Mg
Q‘i &xp 2010/11/26 €% % 0529902

FHARAN L

(=) &EP#&:

iR 20 2RI RA LR -

2. ;E?i K ﬁ;BBH ’?“@l (A48 o

3.3 BE A RS P AEM N o

4, HE 4 7R LH P HENAR

5. RE A fREMR S P HE -
=) ?ﬁcﬁﬂ’ W o-

LEEREG A

2.1C ‘J’;“/n ﬁi

3. IC3 E H ik %

4. 1C3 £ # g2

5. IC T%?%’#ﬂ* A &

6. S SBICH L[ A
Cita1 Z it (GRER)

8. IC Test LA (FRFR)

(=) 3kl 18% 54/ pF (& %3] )

(2 ) o 384

(Z)3Fg 35 Fﬂc:é;f’?,i+ J3F 40% #H7 3 30% HFx3 30%
(=) REHL T HHmce F2

W ()G AR E  GEREHEAE DI FEHICHELH § - o
(KM F 7 BT AL TS AT Y HEERE & AFG g



CEERIENDE
Lxgn 1IC R 2HR]  Hedp

FfF B35 [ 3k¥cs ¢ 1 egr ES44]) Feb. 2022
kAP KT ERD A LRREKEIRET S

PR LA RIS ‘;‘éf%,r B s 2 —El“*ftﬁfpt e

Bsde | 1 ﬁﬁ*"ﬁ-‘ﬁ%f? # | 110'41‘ 9 !
2 | vy IC wP e W 111 #27

AP PR v ICKHA R (CRE ~IC W~ T AME T DA )
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