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1. Latest CMOS Image Sensor Technology (& #73 4 ;" 4 3 L 3
o R )
i 3#-4 : Tetsuo Nomoto, Sony
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Front llluminated Back llluminated Stacked

Pixel I Periphery Periphery I Pixel Pixel
< > < e eriphery
)
i o
|
Photo Diode
Si substrate Supporting substrate Logic substrate
Bl 1~ CMOS £ gt i1l B 2 3 i &
Back illuminated Stacked back illuminated
CMOS image sensor (CIS) CIS

Supporting
substrate substrate

Replace substrate with Logic
Bl 2~ CMOS #’ fjcf Rl % 2 HE vt g 0 (=) Bt 5 ()it

Integrated Sensor Systems and Its Potential for Intelligence
(FE BB RS IR & Berd 2 0 2 1L i)

i34 © Naotsugu Ueda , Omron Corporation
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Ecosystems driven by numerous sensor data

B Prediction
government energy healthcare factol -
\ \_ Y, Ly B Assistance
g — N 5 B Advice
agriculture traffic security medical B Guidance
—— 5 — 7
. "‘/\\/ A
loT Service Platform oI

Data Fusion
Data from other platform

Analytics| | W[ 'QpenAPi

Wide Area Network 6
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Sensor Pressure  Temperature Inertial Acoustic Flow
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Various Smart
Sensing Data
(Sensor + Intelligence)

Future Drive Assist System Using Stereo Vision (i * = §8 8-
A KE B e kAL

i34 © Keiji Saneyoshi, Tokyo Institute of Technology

FE P ELRGAR T AR EN- I 2 A e Al ] I S é?ﬁ'q“i?'l
#E(Laser range finder) ~ % F & § & (Milli wave radar) ~ ¥ p% g
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The comparison about monocular vision, stereo
vision, laser range finder and milli-wave radar

Monocular |~ Stereo )| Laser range| Milli wave
vision vision finder radar
>100m detection X O © ©
Wide field of view © © A A
Accuracy X O © ©
Spatial resolution O © A A
White line detection O © X X
Rain and snow O O O ©
Fog A A A ©
Night O O © ©
Object dependency O O JAN A
Interference © © A A
Safety © © A O
Cost © o © O
B4 288322 bR
Braking limit
(Start line of X
Automatic
Emergency Brake
(AEB)) Steering limit
(Start line of
AT < Automatic
Bumper Emergency Steer

(AES))
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4. 3D Packaging: Presnet and Future (= 2315 @ IR &8 A %)
i+ : Shen-Li Fu, 1-Shou University
FHE R EFORTAFERJ L P iy
Boo FTH R E A KBS L RP By ? o (sensor
hub) » @ B4 @ Prig et PIE 1L E TRV LR Bm 77
o Frendd FTREBL: AR AP RSB FTEL
(Heterogeneous integration) 2 % iz 3] % % (micro-assembly) » #
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(interposer) » B % & * chitkl & 12 R T o BBy H
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-FA(FEIG) o @ A e ;Ltsl = _‘ié_mf{i”‘] s i'a IFLJP
mgg PEfE @ P e u 3T 100% > ¥ U ke pE R AR DR
2+ p 24t (self alignment) - 2 %08 & (0] *200°C) » .2t
¥ § R e
« Organic substrate can not reach L/S =<
1um/1um due to poor dimension stability.

Ordinary

Micro Solder Bumps Special Underfill
High Performance Chlps/ RDL
Solder Bumps

Silicon/Glass
Interposer

+ Siinterposer is lossy and not cost-
effective compare with glass interposer.

Si I Organic Glass Interposer :

Interposer ' Substrate 1

Dielectric Lossy : Good Excellent 1
losses I 1
Feature Si-like I| Substrate-like Display or PCB- :
lithography I| laser/litho like lithography I

CTE mismatch | Excellent | Large Adjustable to Si |1
to Si Chip ' I
Technology Ready | MP Under I
readiness I development :
Cost/function Moderate Il Good Potentially good |,

I
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1. More Moore Landscape for loT World - ITRS2.0
Requirement (4~ B % kAgARBF T &2 § -Ru L Ew
Hrg B ER 202 2 R)

i’t—‘ﬁ * Yuzo Fukuzaki and Mustafa Badaroglu

& R L EH g B E B (The International Technology
Roadmap for Semiconductors - f§ #ITRS) & d — ¥ F % P 4 ™
EABLIEMALELE RS> T ORI EWMAEEFE
AFF L & ¥ 2 0 2014 o F NITRS2.0v # ¢~ 45 %] jF 476 <

aRE 0 A w4k SiendE & (System mtegratlon) krLeh enad B
(Outside system connect|V|ty) - R FEF & (heterogeneous
integration) ~ #£3 48 ;% £ § X < 2 (Beyond CMOS) ~ Az A% B f 2_
#=(More Moore) 2 3 1 f % & (Factory integration) » & 7 #53+ &

(Mobile computing) ~ ~ #3x (Big data) ~ Z = 2 4~ B e & A_u

Firend & Spd 4 o MR BRI E MK A F A7 A% R (More



Moore) T 2 & & sl éd > AcBMINAL » S r NP R 3B
2z 8 %8 (Embedded DRAM)#-% X Pl P o

Assessment of Driving Forces

Internet of Things
Data Input, Access & Processing Environment
Mobile Com. & Smart Applications Green/Energy Medical/
Information Automotive Technology

Health
Focus
Responsibili Responsibility

Heterogeneous Systems
Integration Integration

@ System Output

‘ Inputs to FI Factory Integration

(Manufacturing)

B 7~ 95 500 2 R B E LB

2. Advantage of Direct Etching Method and Process Integration
for TSV Reliability (2 &4 %] & QW & 38 @ @ 730
TR 2 IRE)

v - Toshiyuki Sakuishi, Takahiro Murayama, Yasuhiro
Morikawa
& = A X WEg E W 7 3 s (Through silicon via,
TSV) » 28m o § a3V 5 | 3 104K BF s sp e 3U N R T "
BRME ARBPEEADSAERIRE M hme AR
B 48 & TR 4 47 & (Double inductively coupled plasma) &l
FAREEFANRROEEL M 5T Fla i agiag Bk
REZLF O RHEEUF TIRESOLREYY L5

Ny

Single ICP Coil Double ICP Coil
(LA X X XK X > ¢

W8~ BAime RRTHE  (2)B Al 0m; (L)ERHE
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3. Effect of User’s Posture and Device’s Position on Human
Body Communication with Multiple Devices (& * 4 % B g

ErEHEAE s E R a2 B E)
Fx

i Dairoku Muramatsu, Fukuro Koshiji, Kohji Koshiji, Ken
Sasaki

R AR BT AR HFH AP L (human body
communication)2- @ﬁ%ﬁ[@ FER-RER L UIRES S0 5
KE O OFHEBRIAEPMILE AT > AT ERA MBI FHEIA
MAEAPE x> L EE P HBHEEET HE DY
B FRMER I SRR Sl ~ T e pE o T
# % 15dB =l i 4 4

Eye movement sensor

<]

| O}

Pacemaker \ { /5
: Smartphone
i fé?
;'{"F Ll et
[ 4 Smart watch B
\/7 ||L: Blood pressure
e Electrocardiogram
II. ——
Network among ~ | B Pulse wave sensor
wearable sensors| /% \H Acceleration
| i |IIII :." Illll _
\ %\ Pulse oximeter

= | Blood glucose level sensor

Foot pressure sensor
Bl O~ % 4 R 2 B B )R e ]

4. Technology Roadmap Overviews and Future Direction
through Technology Gaps (§ 4+ EBIFE 7 2 2 A kit BAR P e
et w)

=+ - Bill Bader, Chuck Richardson and Masahiro Tsuriya

FEIEHRIAEAF TR PR EE ST 5 B
pFe s FRHEFF B BRIT A ARG RRT S A
A 7 ¥ B (International Electronics Manufacturing Initiative,
INEMI)2015# chEE R &En 7 5 B A k€ & g B4 » it 4

11



3 AT LA YRS MRS R B
%?%F'#*m%ﬁﬁﬁi%*ﬁﬁ:#*%%ﬁw%%
s_rmﬂft%é\% RULRGFED 2 5 LU DRERE -
ESt ek SR E R R N = R
ﬁ«\ﬁm ﬁﬁFmﬁiﬂﬁ%&tﬁ*WI TR A R
P> $ I8 4 ek (TR AU B SR o
3. i HAT G RGBT 0 2 R R
w o MR B RN ﬁﬁ&@WO
4 ~EH R EMARSFRANEZETOTRFELFH
AR ECCER E SRR N T Lk
5. HALEE 1 SE A B REHEHE AT R DR
PR E R R FEDEE £ R KR AT R
6. Jo?@ﬁ% DR AT %;}ijﬁ“iﬁﬁ @ﬁ;ﬁﬁﬁ%m /’i\g 4e Sk Bk #ic
p %%% BRFAAOF DRSS BT TR IR
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5. MEMS and Sensors for Wearable Electronics: Packaging and
Assembly Con3|derat|ons (* 37 58T 3 2 s T 2 R
g,g if % g jy 2 )
T ¢+ E.Jan Vardaman
%ﬁiﬁﬁﬁﬁﬁﬁﬁ*ﬁ%*ﬁﬁﬁﬁ% Py o
g ifﬁtf%vd:ﬂxlv 5 ¢k ggAs ke = <t (form factor) #-8_Rf 4 > =@ ik
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%

'H HEL—
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&gmw'ﬁﬁﬂw A8t Ay B 73

Moo BB AR chR 2 REN > FAER S ROR B(E AT 40
P EST R OETRB OF T R A& s
&éﬁ%%aF’Lpﬁﬁiﬁkiﬂﬁﬂ%*ﬁ%*%%ﬁ
FrR M BI10 G A R AT gﬁxa R REZ HAgsed s i
1 F) % & 33 5 B A7 £ B2 4 vt (cost/performance) ¥ £ -
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Wire type, loop radius ) ) .
gﬁd gagg? Wirebond or flip chip?
Stacked die or

side-by-side?

Cavity or overmold?

Molded-in stress?
Laminate or leadframe?

i T EM shielding?

Encapsulation?

Green material? How/what to test?

Die attach method?
B 10~ e HE iR L £

6. Interconnection Process for Stretchable Electronic Packaging
of Wearable Devices (7 'V K % #7i¢ * chv &t BT F 3%
4% f A2)

£ + Jung-Yeol Choi, Dae-Woong Park, and Tae Sung Oh
LR RS RO TS ST S ST BE T
]‘Jv'%‘@ t%iﬁ/‘"h"mﬁ,—:‘if v ,$%/‘tn3"$:}%‘J;~h}‘F
M B L 47#?%*" sc % § 2L ém o AT R Y BH - F
(parylene » — FEATAI BB H )T L & HE R R - T Ap §
7% (polydimethylsiloxane, PDMS) %‘»\ Ep Al B %K
(interconnection coating) - & * F = 7 F 47 G 7 g“,f F

T

(outgassing) > ¥+** }\A,\ BERENBEEE S PR A EHE N
%‘”%QTMJ\H A ﬁ@iﬁi & éf‘?»%l\'l“* P B R (x
200C) - 4%@7,@¥5M%‘9 Ff T H e 30% 158
4 (ﬂll)
5000 T T T T T T 150 T T T T T T
B Loading B Loading
4000 |- B Unloading = . 120+ —— Unloading
o~ ! ]
g-’ 3000 - :l b @
§ ‘l bl | ?::3
= 2000+ | o 1=
z = Z
1
é 1600 ﬁi 1=

1 L 1 1

] 5 10 15 20 25 30

1] 5 ]!O 1I5 210 215 3lﬂ
Strain (%) Strain (%)
WAL 5603 (2) & RES T A (L)Y RE- 7 T A
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7. Development of Less than 100um Thick Sheet for Noise
Attenuatlon by Electromagnetic Induction (i * 7 2R & =

= B AT 100/!%:(7} }—%‘}i m/ﬁ’: PR AR R BN %E\-\‘: )

i’f—g . Kishio Hidaka, Toru Nihei, Noriji Tashiro, Atsushi Hujita
# & B & %5 (permeability) gz 1244 #L (ferromagnetic material)
FrPREUTFASDTERL RN > m HER S B Kagrt
R PEE AR N = TR T RN A
AEIEY TER RET 0 @ T e 5 s (conductive
carbon) T & fesu e e s Hhk > FIRR BT B IR i3
R ER BRI BlI122 Lyt Zs) 0 F a0 11 6GHz
% 31 30GHZz 47 5 4 ] » SO0t & chpt 8 i+ 1 #190% 3¢
ERNIRAE S Y A R

L A 1y

T T

'
L Lo

Moi2e Source Nome Attenuahicn
F 12+ TR Rd il cn® o R B

8. Novel Impedance Controllable Testing Socket for High Speed
[Frequency Package (¥ % i# /% 4f 31 52 3 s du® 474
PR IE)

i’t—g : Kuan-Yi Cheng, Sung-Mao Wu, Lung-Shu Huang, Chen-

Chang Chen, Yen-Tang Chang

FEBRDT IR AT T BIFMTEAC) 2 RIEP
B A 0 SEEA SR 4 0 ICHBLE B Y 3T L
Ao d\,;r, #gw > 5T &350 %r(Quad Flat No-Lead, QFN)4t % %

B o FHER Ffl%v*&*“le: BOROR NETHAUL R Bl oy endR e
ﬁ}t(ﬂ13) P BT %fuﬁi%] DO B de e PEEHE 0 @ i DS
ﬁam*;;.‘;e o
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Package Lead

A QFN Package  » Chip
. . pond ,_|/
\Nﬁe I I
Thermal Ground Pad |
i |
I/O Pin ' —Ls Cu Cube .
I | Mismatched
I ]
| |
Housing | 1
i |
_________________J__T}‘_e_r‘_lla_l_c‘_’f_‘l“_llclfi‘_l_l_________________.
I )

|
|
<—|—) Matched

I
1
1
i
1
15%‘113‘ LT el 3 7 et iR
%%ﬁ,ﬁoﬁ@
Agw%ﬁqgﬁ;zigg B SE3 4 B 4 ~ 'i\‘.-\:;ﬁ:m‘gﬁ_:]ﬁli
TR LR SR 2 TS R S R

@‘4&%*5%5”)“;3&’ R A EF LMY 0 2 g 1
BuEELFZ2aROEEFLE T HEFLETERTTF 10
B g i 28 G 6 hHmeFE > et A gkd p A
PR BPHRS LA AP TR BRI RAERG
Bt ik E 7 BT S 3% (stretchable electronic package)u 2
¥ 3 & (reliability) % X3 > £ F R vz afF T B F%EEGDIC
package) % L & F 7 &AL > A P & = fa 7| & (3D printing) i
PO ERRAFLTREEPRF G A AT RFEY L A Y
o phhcaRHE FATIEMI L EFFIFALEL R
M2 BERTHTFRAE S ABFTHFIFRAE P ARTET R
s 3 iFE o ABFIED T g iR o

R B2 TEGVER R e 0 FOUIERAKRL E ap
B REAFF ¥ om AT o TP E (A e s TR BB g
RRBES (A Fap)d iy Bt g 4§y
MR FAE FP TR EE AT R > 2 ¢ mFﬁMzi-fIh—fo
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AR BRI > A g ¢ MR s v ok e B @
i -

i

~N

SEiew X AW g = B FF AT
ARPERESE K > B L BREELE S BRE-FTF CEF
(quantum)# 3 2 f ¥ # (biomedical) ¥ 7 o & * S £ % i@
o Flt o AR BFenI i M 3 B (T (interoperability)
R % M (security) b oR-E M AEAT A > B0 oo R RS E
EEMIEFRY o

'ﬂ;?g}% ;3{9?"\%3”77@?’&'*% j‘%‘g\mﬁ:ﬂ
B DR s FIPRIREF 3 N EEHE G %ﬂ%mm@w ¥ 5
¥ E 3 e i H(near field) vl » 7 LIE LR F 5%

E%‘%i‘ﬂ B ]grr'mﬁ,@ﬁﬁ*ﬁ& iiﬁ:f MmN BT E AT
T Rk BT A0 § (IC-EMC) R Rl B s 5 it
£ ;}&_"}; B4 3 gL EE ﬁrmm’}’ﬁlﬁ ;—}agﬁ ,I}‘] ?U%I‘EJ,]:;]F\
7.8

AL RRRIF R EAFEE Y F RE AR o

BT FRT BHEN %47 (broadband) 3 55 g% 48
(bl4eE el 23 57 32 40 MHZ)Z 2 4225 > @ {7
RIGFIREE S F AR A5L(L kKHZ) - Tl 0 B B R
(transient) & ZZA4p 7 € P> 2 ER BRI T 7 ph ZR* 5
A K ¥ 2 B PFE (time-domain) s T B2 40 3 &% 2 ¥ Pl
o M F e ko e R R o

F_‘~
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