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HEDH Fabless Foundry Packaging & Test
(MCE D-TVAISKY F g F
S 2 ) drem 2 ) gt g @
* 22 ! H|0Z2]| ey M4A[LF|IZSH 2IMZ| *1|E1 2019.05.22))
) B M2 Az 3F0| et "EA (Hels) — i - RE L HAF HALE 1Y
. ZSHEIE A3 AHIDM: Integrated Device Manufacturer): 3|2 MAEE ToOf7Iz| A 2ty 22
» M| HEYA(Fabless): FabS ARF5HA| 0 (24 A THOfQH SHE
= Sl A4 MEYH|(Foundry): Fab AAMIHIS BR300l BHEA| goin MAS Z2 gy, mIte
T3E2 UMt
s I§7|3 2 HAE HEYA|(SATS): Fab-out®l YO|HE gtof, mi7|Ru HAE ZHE e
[ MIA| st ArHo| Value Chain ¥ R34 £33 ]
Uk £ z2 o
o Z HAOIM MR L EHAENR LTSHAHA F+= Intel, &-g2}, stojHA,
DM o O22| BteA| AHZR0| 7+ Hgst ZH Micron, Texas
o J|=¥l 2o BAHE St dHY =H Instruments, STMicro,
o AUEZ[S| ey 4 HAE| Infineon, Renesas
malA o ZIo| MACIS HEOZ FH= YA Broadcom, Qualcomm,
o ZH|Q| LHEEE AHFINEH] & QA Xilinx, Altera, NVIDIA
mece o FEEAO| o3l 7 AR MEo=z F TSMC, UMC, SMIC,
= o ZZ HAIotR] &t HAHMEYHEREH JE M= SES0[8!, of Lty
2 2 . 2tdE Oo|HE gof RE L HAEE st YA Amkor, ASE, A|ZUEIA,
At * IDM, I2E&2|of O]of B2 22 Ee StLtoto|3E, YmfA
* 220 Bl AH9| Value Chain & R3¥ EA(SIESH2| MM, 2011)
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* 22 A5Y Ui Mol SHF H|we} F2HA AIAFH(KIET, 2015. 5)

ZPMICH BHe=x)| ArAREn BESE SRHKATS, 2018.01)
A|ARIEHER| BIDE MEHRASA &S, 2019.05)

) &z £20| 2t 3 ojo|A2 HEHE, 22| |C, OfZ21 IC, F2Y =Xz 18
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243 RYHIZ, Z2 AOLAY 7|52 e 24 HEd

O0|32HdREHE . -
Fol MPU(Micro Processor Unit)?), MCU(Micro Controller Unit)2) S0| a{i&

« NOT-OR-AND £9| =2|3|22 JAST Btz
- H8 23 IC} S48 23 IC2 U0 S480lc IS UEEIS SHE
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FEY Y= (ASICY) 2+01| AgElE BE |CH=
« Y ICE 549 ALEAE FOHSHH ASSPAZ FY
7|t * Opto, Hybrid IC §

* 22 MYHEIF EOAM(KDB A&, 2015. 2), Z2MUE(2019.05)

1) MPU : HARES| CPUELH2YR)E LSIStEt A2 HREQ AL, A0 S22 dAllsts P
2) MCU : &4 A|IA”ES Ao 28t & Z2MMZ tRE MAAMFBAM FLAES st BHEA



rk
ol
Ar
ix

(3) 7Ie=EY HekEofe| EHel

) 2 MehZopiMe A 20 @2t A& et g0l 2l S 02 7Y
—E—OF% o= *IAE*'HFEZHE -5, Bt MEEORIS S5 Jted Y AlAHRE
=Of0l| oigt 5 ¥ &, SAVNY Hgd 5= LAY BidssS A9, A
Gots Sofl MR 4F ¥ Jles UEY

ofm
pal
a
o
ob

MM EHEA
T2M|M

HIO|2 2|& SoC BH=A|

ADEETHM SoC

HH-0HA| Bt

rok

3) ASIC : Application Specific Integrated Circuit,
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n A|HRAMHA IHSOR Zt=0f =M 20208 MAl BH=A| AY 2= 2019920 55% &6t
4,4859 E2{(2F 540% Q)2 oAED YS

AARZE MU 3.1% ZASIESM 202040 2.4%

=g A= oY

o
ol

= 20209 AJAE] BEEX o4 AlY A2 2,446 (Y 2922 )0|H, 2021~2023F0|E &
4% AE5XQ JEME 0|0Z A2=2 -y S

—

n A|AE] BIEx| LHO|ME OFO|32 HZWEQ} OfLZ1 IC= 202040 2018E 428 £z
ZoZ O MElD Yom, AAH BEH S AIYO| 7t 2 223 ICe 20198 55% 4% ¢t
O|F 2021E0] 20189 £F2 &5 A= o4
[ MA| ARSI AlZpR Y HY ]
(TH9l : WOk 2raf, %)
2 18 19 20 21 22 23 24
NZATFR 485,576 424,978 448514 490,375 515,162 517,863 = 520,452
B A
NEE 12.1 -2.5 5.5 9.3 5.1 0.5 0.5
Aael | AI¥TR 246572 238,934 244565 255402 265934 277,724 289,943
A=A yus 72 3.1 24 4.4 4.1 4.4 4.4
* 22 1 AAE HIEX|(GFRIREC|E], 2020.01.09), (KE%{: IHS Ol 2019)
202412 2023 MAES HHEs 23
[J 229 gh=x| 0§20| 411549 2{(2F 502 #)E 7|Sof ©d ofb 09% I€& &

w OfR22] S| A2 13.9% UE A2 OYHR(Y, HA| CB=x AYe| 70%E AAlst=
HIO|22] AlY #2E 6.1% =015 A2z MY

2T D2 EME(H|CHE) AHIZ2 95t As ME AIYOME HI0IEE AYste O]
St=A7t O[O0l oS Y HIHZ2| HFZ0l ATHY

o HiolRE| AIYS ADKEE, AS3, AHATKY Colol FHE 42 952 A7 =of Wuyoz
A Y2 012 WY
5) ‘& 'AARIBER S2Y 19 ™ Z2LH190| A (AL, 2020.04.12.) (FEA  Gartner)
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6.7% 5.2%
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0| = 70%

e (1,7439] )

* S22 20199 BH=H| SA| (BRI AR, 2019), (HEA: HS 2019)

) oi22] AlZ 7t 2018EH1 201790 OiE 192 x[x|st AMzE
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A2 ZE AIYS oS0l TONSHHM 0.7% L2
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[ 20194 A MA| 421 1071 Bt=d 3ZAUA g =9 ]
(THR: =4or &)
‘o4 184 20194 20194 - 2018~20194
= = Compan - 20184 o= =
2o 2e pany e AIRHSS(%) H= " wamw)
1 2 Intel(0] =) 65,793 15.7 66,290 -0.7
2 1 A H2H(EH) 52,214 12.5 73,649 -29.1
3 3 SK3Io| YA (gt=) 22,478 54 36,240 -38.0
4 4 Micron 20,056 4.8 29,742 -32.6
Technology(0|=) ' ‘ ' ‘
5 5 Broadcom(D|=) 15,293 3.7 16,261 -6.0
6 6 Qualcomm(0|=) 13,537 3.2 15,375 -12.0
Texas
7 7 Instrumnents(0|2) 13,203 3.2 14,593 95
3 3 ST l\/llcroglectromcs 9.017 29 9.213 2
(A22)
9 12 Kioxia 8,797 2.1 8,533 -3.1
(SAlHE O22], L&) ' ' ' '
NXP Semiconductors
10 10 (Hzate) 8,745 2.1 9,022 -3.1
Z1EHAS] 1070 A <) 189,169 452 195,713 -3.3
Z A 418,302 100.0 474,631 -11.9
* £2{: 20199 A MA| B 0§20 Chst oflH|ZAL (Gartner, 2020.01)
O O2EZ2(/E M= HE7]IY)
() MREe|(Btek| Qe A2 HE27|Y)e A CHRte] TSMCZF MIA A|ke] et He
m SHRO| A0l AMAZIZE 2018WE 7|12 14.9%2 MA 229 £Z7A| €3t2Lt, OF2l TSMCO|
Hlis 2 At
n S YA wEH H4EA S
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(TSMC) CHot mecz| M2 AR, 20179 MA OFREZ| 0jE9| 51.2%E HRFeH,
20189 MA 222 7L 3 A0 438 S ML 729 J|sHoM MA 22

A= o
470 FWY 2R

(u]

24 2 AdEae Alg dRE SHME
20199 TSMCO| mEe| A AF HERE0| 50% Olst2 Eox= &S EA2L, o35
TSMCE i8S F 1A2=2 st= d MA 15 T2=2] g4

o

[ MIAl &2 10 IH2=2] GA| 0fS o4 ]

| 71U 20194 127 20184 1&7| SUE(%) HRE(MY, %)

TSMC 7,028 8,547 -17.8 48.1
AR} 2,785 3,253 -14.4 19.1
=Z2YIRc | 1,234 1,513 -18.4 8.4
UMC 1,058 1,292 -18.1 7.2
SMIC 654 831 -21.3 45

EtY MD|AHE 310 313 -0.9 2.1
Q|2 A|O| 2 E 251 341 -26.4 1.7
VIS 225 221 1.6 1.5
Huahong Group 220 210 4.7 1.5
S25}0|e 132 131 1.1 0.9
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() Qualcomm, Broadcom, NVIDIA § O|=0| EAIS & HT2|A BIZH| 7|0| A MA T2 |A
A oi=o| AHt o4 A
= NAH H2lA 7Y &2 509 € S=U|Y¥e HelE™HA St ZE

= Oj=0 7jgte & 22 IC 24 SAES S 0159 79 dY2=2 Qo OHE0M &K=
£40| S7totd U= A= HEHY

(Chel: w4k Saf)

=4 7198 20199 OHEH 20184 OHEH Hdchd] S (%)
1 Broadcom 4,184 4,772 -12.3
2 Qualcomm 3,611 4,647 -22.3
3 NVIDIA 2,737 3,024 -9.5
4 MediaTek 2,154 2,185 -1.4
5 AMD 1,801 1,653 9.0
6 Xilinx 833 746 1.7
7 Marvell 659 789 -16.5
8 Novatek 532 514 35
9 Realtek Semiconductor 514 394 30.5
10 Dialog Semiconductor 409 384 6.6

* Z2{. Revenue Ranking of Global Top 10 IC Design Companies Shows U.S. Companies Having Divergent
Performances in 3Q19(TrendForce, 2019.12)

[ 222 "2~ g3 A HRE |

Broadcom

26.8%
AMD
9.1%
MediaTek
11.1%
NVIDIA Cualcomm

29 o
i FOL oW
5.7% £

* B2 1 A|A-HBIEAO| 2 W A(RRIEASH, 2019.06), (*E*]: TrendForce)
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Renesas,
Toshiba,
Sony

Toshiba,
Seiko-Epson

Renesas,
Megachips

CHat

Windbond,
Nanya,
Powerchinp,
Promos

TSMC, UMC

MediaTek,
Mstar,
Realtek

HE|A(RRIEZEEH, 2019.06), (HEA:

Hynix-STS

ASMC,
SMIC,
Grace

HiSilicon,
Spreadtrum

S| LS

oj2

Intel, TI,
AMD,
Micron, IBM

Global
Foundries

Qualcomm,
Broadcom,
AMD,
NVIDIA,
Xilinx

wa/o122tA

Infineon,
STMicro, NXP

X-Fab,
Tower Semi

CSR, Dialog

|, IHS, TrendForce)
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(1) FLAZ S8 L A

L) MA AIAE*'HJEHI AlZO CHSE =L AR HERE0| 099 2.9%0A "18EF 3.1%=2
CH7 1S A 22 228 Al RS2 1% 0|2 214t A= LIEHHS)
(] 22U AABRIBIEY HIZE MAAZ 72|12 3.1%2 24 A, 2018E 7|& < 8% 8,174Y
0| 2024 <F 10Z 3,683%* ooz MZ MY
[ SLH AJ2BIEES Al Y ]
(2 - o &, %)
T8 18 19 20 21 22 23 24 CAGR
oL AIZ 88,174 85,442 87,456 91,331 95,098 99,314 103,683 5.4

* 2] 0 A|AED BIEH|(GFIR®Q|S], 2020.01.09), (H&X: IHS Ol 2019)
AAGIMIE] Blzint 22, 2R $5(2019.05) A7l ARTS 712 3.1% 4R 38 237 (1Z2i=1,1922)

O &2 203097 mes2|(hzd A4 M 19, BalAMizy MA) RS 10%2
AlAE] Bhe | HESE AA

[ NAR WEx| Y228 |

ANAE EHER 48=H

A|AE] HHT M| T2(H) _adt
3213000 ’
20 o’
- 16 : ML ---l""".‘
X HIE(%) e 10.0

16 3.0 e
Be|A AR H7E(%) @ anaennmnnanunnp” L

2018 2022 2030

A 1ok, AIARIBIEA| 2= ZHHEAYE, 2019.04.30)

Y

6) A|ARIBEER HIMat d2H (AR &s, 2019.05)
7) MAAZ ZU2|1Y HBRE(%) : (‘(14) 3.8 — (15) 3.6 — (16) 3.0— (“18) 3.1 (A|AHIBIEH| B} A2k 2tA
£ §=(2019.05))
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13) CMOS(Complementary metal-oxide-semiconductor)
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() dot 2FREZR A|AEI(Advanced Driver Assistance Systems, ADAS)2 'f%ﬁc—’; MM L
Fi02tollM ZASt 2R SHIPEE HIg=Z RHMAZ otolg HHs RA|E
2 ZFZFALTLO]

ASHEZ 2fFS AOfsto] 2Ot otdst 2 stds 82 9@ OjsiE

2|4ot 52 AHSHE CHYeh A|LEIS A

n 2}2FMAtS2H(Autonomous  Vehicle)2t At £E S29| =2 ¢lo] 232 AAZR RFMO|
s ASAE 2

» Dgs/anlEl AT TS0l HAME Aol emet 4 Z4 Yl S R/IH2E2 2@
=AY Qo] AAZ RAStE JHE22 MM S22FE ESE CYE YEE EESHo
2fgol st gt FH HES QAMStL O 7|z = 80| AHE 2Ol Jtsst
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[ Al2EEY S8

Kol &2 M(Security Solutions),
AOEZLE |C

HE (o)) ¥k (Power IC)

@ H{O| 2 8 HE=A|
@ O|27|7|8 AJASIMIE |

QC|Q AlAL HHEg|

« 23] : 220[0[x|, YA A2

50



ABRY UL 2L HE AAHG e

290
)

IC
Mobility ~ SHI0lE
AfH|~

Cl2d olz=et
P

=

o

5 =
\ =

: | B0/ Hjol

— APPLICATION SW

= : yy_t:f

AUTESAR genivi W3

217 HAH
ABAFA AILH U 2H A |7

il

» 23 : [QEXHY] ABFHA} HOF HRES| Y (BRYLELA, 2019)

(2) 224

O 20l S 21 230 Agold M| AFS YAFE £FS €0 ALY AAR

!
2SS H|0{Sh= ADASI} - 2251 e

uj

) Rl 282le7MAl=  AZI0] EeY Zez2 Eolu, 1 A 23
ER3t= ADASAIZO| 3 &g N2 AH AY 7[=Y

= P 4, 5 O AUBIH JSTHS ASME CIYS AMET ZA0M 01 MMet HEY
Jlzol 245 Y

OfLt ABHE T U

Hr

o

= ASHE ADAS 9| ABZYIIZ0l M 2BY o2 o= Ess
2RMS S0l BT 2O WOl Y8 B4 TR

51



HEAZ

rok
olok
Ac
iz

[ 2k25¥ e} T2 ADAS 7|& ]

Functionalities

AR
ACC:Adypenve Cruise Contral pa AEE DM everywhere
LOWVE Lane-Dhopartiare Yarning System msar fusion
LICA: Lane-Meep Aosint Lika A
P Park Saair Ighway
AER Autamats Emergenty Braking MEC (RN
DiFY: Divvver Monitoring
AP Airomanc kot A AED oM Sensor fuston
LKA highway
ACC LOwWs " TiA

P
Mssisted Full
driving By A autoration

ACC  LDOWS
<2012 2015 1022 2028 2040

* 22 : Yole Developpement (2018.6.26)

= —
n ZpEFARE AIZQ ZEA YO0l oY== JtRd &Y AlYel MdES floi ChYel, 28, ElAet
9| 2g2gAs F2 ofL2t F=, PH, BIOIF SO BHIHERE YHTRE= AEFlRE JHEO
S{010| AtSH

14 SS9 SR JHeS fle A™Y-2LO0M0], oY, db|tor 59 22
5

! =
HElA glZzE

— Ry
B » \
|L~ TTEI=, $||.1x| o] S OITC S

h ‘ TTEIS, F4x], gatol ‘

4w

olgl, ujo| 5, Be|ulE |-

. - L w=cjel, ojaud, IBM
7 > N = ‘
( I E T (e
s I  eEllay 00 T -7
iy - — et 7=l , il
‘ MAZ, ot Hia | P v

24, 2528, H4x|

LPAR TRW, SIEHE, Thpst | 47_ -

| smol, e=als, s14x), ofojiAA

FCA

EAls}h mhtaY, ZelHEY EXA s|etx] ZeldE i

‘ o], 222|847, ofojctAHA

* 23 1 [Olfy 24] 24t PY2=2 ST =25ks AETAHA =228 7|1YS (NewsVisione, 2017)
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(Recording), £Al(Communication), A|0{(Control) £Z22 L}

AgFlap A 28 22 =22 A P u &S0t
floliM 2 FH9| eHFS MG, 0|F HAE H== Hdsts Jgs Hed
» MY 0= 20]H(Radar), 2to|tt, HIC|7tH2t, 2SI M SO JA2H, AZte| Azt 7|2kt

EAl EE2 \2V(Vehicle to Vehicle), V2I(Vehicle to Infrastructure), V2X(Vehicle to
Everything) 7|=0| 2Hdsto|| et Yoz s AsA0| §HAlLls EE822, GPS,
LTE/5G, WAVE(Wireless Access for Vehicle Environment) 25 S0| Zg&tEl
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24 BER A|AHI(ADAS, Advanced Driver Assistance System)2 A& 2= Z1,
= YA =2 olg ZF1, X2 0|g YR 58 EAFE ATFE UEH V=2
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Autonomous Emergency Braking), O®HE|E IAF=X ZHEES(ACC, Adaptive Cruise
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RCH X[} HX | |AEIL HHC_j|
(ADAS : Advanced Driver Assistance System)

FY &5

F.Iri1

A2 O D /X2 O|EH HIX| S8

EEYX K20
ot =Xl BicH| 7|&

nykal

K1 c&

* 22 1 fgREA|0[0F7| (2020)

(] MR ERAIAEI(LKAS, Lane Keeping Assist System)

n S Ol 0| 2pM O|EA| 2t AAZ SAZO|H Hstd, Hefel S RAlSIEE AAZ
HES 250 2 O|EHE HR|St= A|AE

n IMFRAERAAHE S0 E4otl AME oY ZFR AHO|EHFEAIARI(LDWS, Lane
Departure Warning System)S £35t0 2 zof|A 21

m 20| EAHE MY it S0| RS YeotA QAletll, WIZ|AISO| O|2E AEHO|HAM

AHEETE AL 60km~175km & I A[AR 25

L] 2s3Hs&2|(AEB, Autonomous Emergency Braking)
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= ASA 2 F MY Y & HYAe 50| YA ASOE 20|31 ASH NS
HAAPZIE 23
= 2SOl LR Tjojat Ei PO|Cit Aol HY AES SAFO ZE IO US PP 2HAL
AY XS B YCE YEH AAR AES 2
= B2 AL BES %2 oD Y0l met FDSo|L FNSOR U0 L B, M
MES 312 %S FL USHSAAHO| Hysto] ZAZ 22028 2S
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HCh S8 S50 /IS YAIoH] /1% 2 H=0|0|E Q] AHolEds BYS= JIess 2
Z-” — = T [y oo —

[ ADAS 231 MIAQ} Coverage ]

Surround Viaw

Tratfle Sign
Recognition

Emergency Brakin
Podastrian Detection
Caollision Avoidangg,

Adaptive
Crulse Confrol

=

\ ' i ,
W Short-/Medium Range Radar

Surround View ‘
W Ultrasound

* 22 1 ADIET AlL] AS3 HUFAQ! (2020, AT FFAHTH)

Lang Departure.
Warning

W ong-Range Radar
| LIDAR
Gamera
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L ADIE MIAT} BIEAl T3

() 2S48 MAQ BRE 2t H9lH2 WISl ARK/QH, HiT|, QIEEQIER RRY 4
e, 2t 29l AAHM 2 ZEEPORME TSI 20| ADAS S8EO0| A
2730l MAR 2R3t H0| At

= 2{0|H MAM(RADAR Sensor)

= 2t0|Ct MIA(LIDAR Sensor)

m AHQIM 7|8t OfZE A|OF MM (Infrared Night Vision Sensor)
= H|M FHO2t MM (Vision Camera Sensor)

= 23T} AlM(Ultrasonic Sensor)
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o] Z2Y AIYFZE 2020 & 619 HROM HHF 41% M50

" ASRUASH ALY
oF 2809 e FROj| TFEr ar

2024E0l= <
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84.
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LS texd2tszt 22Y AIZH2s 20208 6.69 Z2oM ABA
2% ‘dYot 2024H0= °F 769 F2l #20| 0| A== o

[ HA 2-25d2tE2t Al 4T ]

(EH9) : WOF 2, %)

T '20 21 22 '23 '24 CAGR
gt AtgFE(Lv3) 6,400 8,550 11,423 15,262 20,389 33.6
MIAAIZ o2t 2tgE(Lvd) 660 1,216 2,239 4,125 7,598 84.2
2l 7,060 9,766 13,663 19,386 27,988 41.0

x B3 ARFHNSA AIY U B ST (AZEQ0] YH 7L, 2017)

() 22 Ho 22 B2 AAH(ADAS) AIZF2E 20184 119 L2{old HBR 27%
MBI 2024H01S 4,629 Z 720 ZE MY

= Z4S3} ADASE A0l MY Uz HEOR WA 2sHO 2 AHS ABstol okt

2z H U WOl WASY| Y5 ADASE HIAISHs 20| XS 20N

= i’é |7| L=29 o
=
o

= 18 19 '20 21 22 '23 '24 CAGR

MIAIAIZE 110 140 177 225 286 363 462 27.0

* 22 1 2|2 g L S| M2 AT 2[R} HR A|AE (ADAS) A& A 2020 ~ 2025 (MarketinsightsReports,
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& '20 '21 '22 23 '24 CAGR

Agt AlEe;(Lv3) 1,493 1,995 2,665 3,560 4,756 33.6

TUHAIY et A2 (Lva) 15 28 51 94 173 84.2
A 1,509 2,022 2,716 3,654 4,929 41.0

» B3 1 ASTUASA AY U Y ST (ATEQ0| Y A, 2017)
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sensor - electrod - I power = [ implant =
communic - B includ - I control - B temperatur - Bl
load - BN integr - system - B8 provid - Bl
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IMPROVED ARCHITECTURES FOR AN IMPLANTABLE
MEDICAL DEVICE SYSTEM

Architectures for an implantable medical device
system
HEALTH DATA  COLLECTING  SYSTEM  AND

SEMICONDUCTOR DEVICE

Thermal management for flexible integrated circuit
packages

INTEGRATED CIRCUIT PACKAGING TECHNIQUES
AND CONFIGURATIONS FOR SMALL FORM-FACTOR
OR WEARABLE DEVICES

FLEXIBLE SYSTEM-IN-PACKAGE SOLUTIONS FOR
WEARABLE DEVICES

SYSTEM FOR WIRELESSLY COUPLING IN VIVO
System and method of sterilizing an implantable
medical device

Implanted medical device telemetry using integrated
microelectromechanical filtering

Integrated circuit board with wireless circuitry
IMPLANTABLE BIOSENSOR AND METHODS OF USE
THEREOF

WEARABLE COMPUTING DEVICE

Implantable medical device incorporating integrated
circuit notch filters

Implantable medical device incorporating
miniaturized circuit module
Implantable  medical device with embedded

programmable non-volatile memory
Digital delay line receiver for wuse with an
implantable medical device

Receiver employing digital filtering for use with an
implantable medical device

IMPLANTABLE DEVICE WITH DIGITAL WAVEFORM
TELEMETRY
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Method and wireless communication device for
using an antenna as a sensor device in guiding
selection of optimized tuning networks

Miniaturized UHF RFID tag for implantable medical
device

WIRELESS PHYSIOLOGICAL SENSOR PATCHES AND
SYSTEMS

ARCHITECTURES FOR AN IMPLANTABLE MEDICAL
DEVICE SYSTEM HAVING DAISY-CHAINED
ELECTRODE-DRIVER INTEGRATED CIRCUITS
IMPLANTABLE MEDICAL DEVICE SYSTEM HAVING
DAISY-CHAINED ELECTRODE-DRIVER INTEGRATED
CIRCUITS

Monitoring electrode voltages in an implantable
medical device system having daisy-chained
electrode-driver integrated circuits

Semiconductor device with mode designation and
substrate bias circuits

INTEGRATED CIRCUIT AND MEDICAL DEVICE
USING THE SAME

SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE
AND WEARABLE DEVICE

AN INTEGRATED CIRCUIT MODULE WITH LEAD
FRAME MICRO-NEEDLES

Integrated circuit packaging for implantable medical
devices

Chip level biostable interconnect for implantable
medical devices

NEUROSTIMULATION ~ SYSTEM  FOR  ENABLING
MAGNETIC FIELD SENSING WITH A SHUT-DOWN
HALL SENSOR

IMPLANTABLE  MEDICAL DEVICE WITH HALL
SENSOR

Transmit power amplification control for wireless
device

ELECTROCARDIOGRAM SENSOR CHIP, SYSTEM ON
CHIP (SoC), AND WEARABLE APPLIANCE
WEARABLE MOTION MEASUREMENT REMOTE
CONTROLLER AS GLOVE

Wireless communication system, wireless relay
apparatus, and data receiving method for wireless
terminal
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Integrated biosensor and simulation Dennis S. V.
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Abbot Freestyle I_.|br<3j 14 Day Flash 2019.07.15 2019.09.13
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communic = current= includ = sampl =
processor = apparatus = bodi = Chlp -
invent = step= 0 andor = surfac =
compon = calcul - I provid - I comprls —
biolog - - i specimen- - I invent - - i analyt- - \
0.00 0.02 0.04 0.00 0.02 0.04 0.00 0.02 0.04 0.00 0.02 0.03
5 6 7 g
devic - N magnet - I data - I biometr - I
sensor - I evic - I biometr - I secur =
electrod = [N sensor= devic - I sensor = I
measur= system= Sensor= system =
circuit= integr= integr= circuit=
signal = layer = cwcurt - includ =
bioelectr = circuit = sens= sampl =
imped - I detect - I includ - method -
includ - I includ - Bl andor - Il analysi -
method - [ method = Il process = [l cmos - I
wave - I implant - Bl store - B process - N
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device e INTEGRATED CIRCUIT BIOCHIP MICROSYSTEM
SHAH * SYSTEM ON CHIP AND PROCESSING DEVICE -
01 system «  MULTIFUNCTIONAL AND MULTISPECTRAL MEMS ZIEh Bfol2d
circuit BIOSENSOR DEVICES AND METHODS OF USE
integration
measure * APPARATUS FOR MEASURING BLOOD PRESSURE
pressure AND  IDENTIFYING  MEASURING  REGION
S2{AH blood AUTOI\/IATICALLY.AND METHOD THEREOF HIZI&H Sot=a MlA
02 * Remote-medical-diagnosis system method
method + NON-INVASIVE CONTINUOUSLY BLOOD-PRESSURE
detect MEASURING APPARATUS
system L .
e |C-processed polymer nano-liquid chromatoraphy L= -OH |
Saag sensor system on-a-chip and method of making it AZ0LE 24T A
03 biosensor * Device for the measurement of Ketone s
pressure concentration in blood (e g 2Ich
o elude + Diagnostic Sensor AL )
* INTEGRATED OPTOELECTRONIC SILICON BIOSENSOR
electrode FOR THE DETECTION OF BIOMOLECULES LABELED
integration WITH CHROMOPHORE GROUPS OR NANOPARTICLES A 23 A2
22AH detect e METHOD AND DEVICE FOR BIOMOLECULE onO||_2*1IAE1I
04 o PREPARATION AND DETECTION USING MAGNETIC 24242 Z7|_ZF MIA
circuit ARRAY (BHR/A7| 2 AIA)
sensor * Analyte detection method and analyte detection
apparatus
signal e Methods for making fixed parallel plate MEMS
capacitor microsensors and microsensor arrays
Say Ak measure + SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE MEMS 7|8F 248
05 circuit e SENSOR NODE FOR MEASURING AN HIO|MIAM 2 MM
bio ELECTROENCEPHALOGRAM AND of2fol
) ELECTROENCEPHALOGRAM PROCESS SYSTEM
device INCLUDING THE SENSOR NODE
device * Multi-axis integrated MEMS devices with CMOS
magnet circuits and method therefor
S{AH integration * Integrated system on chip using multiple MEMS CMOS 7|8t MEMS
06 and CMOS devices HO| 2441 A
layer * IN VIVO BIOSENSOR APPARATUS AND METHOD
detect OF USE
SaAg data ¢ Method and systgm for secur.ing use.r accgss, dqta bl Zbz|2 AUR]| OIAl
07 bometric at rest and sensitive transactions using biometrics x|

for mobile devices with protected, local templates

45) Latent Dirichlet Allocation
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sample
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module
chip
computer

reader

sensor
circuit
substrate
integration

layer

light
sensor
image
signal
detect

information
pulse
signal
sensor

device

BIOMETRIC ENABLED WIRELESS SECURE PAYMENT
AND DATA TRANSACTION APPARATUS

DEVICE AND METHOD OF RECOGNISING AT LEAST
ONE INDIVIDUAL, THE CORRESPONDING ACCESS
CONTROL DEVICE AND SYSTEM AND
APPLICATIONS THEREOF

Smartcard transaction method and system using
signature recognition

Method and system for smellprint recognition
biometrics on a smartcard

System and method of a smartcard transaction
with biometric scan recognition

DIGITAL ASIC SENSOR PLATFORM

WEARABLE BIOMONITOR WITH FLEXIBLE THINNED
INTEGRATED CIRCUIT

PORTABLE COMPUTING SYSTEM AND PORTABLE
COMPUTER FOR USE WITH SAME

Multi-biometric finger sensor including electric field
sensing pixels and associated methods

FINGER  BIOMETRIC ~ SENSOR  WITH  SENSOR
ELECTRONICS DISTRIBUTED OVER THIN FILM AND
MONOCRYSTALLINE SUBSTRATES AND RELATED
METHODS

Signal strength enhancement in a biometric sensor
array

Biometric system with photoacoustic imaging
IMAGE PHOTOGRAPHING DEVICE AND ITS
CONTROL METHOD

Picture taking apparatus and method of controlling
same

BIOINFORMATION PROCESSOR, AND METHOD FOR
CONTROLLING BIOINFORMATION PROCESSOR
SYSTEMS AND METHODS FOR IMPROVED SIGNAL
PROCESSING USING FINGER RING
ELECTROCARDIOGRAM MONITORS

Apparatus for Judgment of Drowsy Driving using
Bio Signal
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(1) MAIAMZ

) MAH ADIE AIIH AZE 20193 QF 849 S22 WIIE|QUCH 2020WEE 2024E7tA|
CAGR 17.1 %2 2024d0f|l= 2 1569 ©2{0]| 0|2 ZISZ OfjAt=

= AOE ATIH %f k2 201940 19 25008+ CHo| Z35(2%S 7|12 & Zo=2 ofAE.
2020328 2025972 CAGR 22.6%= 2025E7IA| 39 40t Ofof] =8e Zde=2 HYE

[ MA| £0tE ATf7 AEH2 & Y]

+= 18 19 '20 21 22 '23 '24 CAGR

MIAL Al 5,729 8,375 7,082 9,187 10,758 13,024 15,615 17.1

* &2{ | SMART SPEAKER MARKET - GLOBAL FORECAST TO 2025 (Markets and markets, 2020)

) MA MEMS DORO|3Z2ZE  A|ZE 2018d 129 2 BIIE|el 2019WEE
2024 EMA| CAGR 14.4%2 2024H0|= 279 =2{0| 0|& Ao =2 oAt
n A|ZO] M2 ADIE Eof Ofst 42 &7
SIEAM, EH7] L Vel JHHAIEES 22 X MA oY
O|LUME|E0]| QalAl A|¥E7t d&E Aoz HY

ol 7101 B & QIS 10T XY 2, T4 BA (VR)
ool 2AED Y ADE Al

[ Al MEMS OpO|32E AZ2 L HT ]

1= 18 19 '20 21 22 '23 '24 CAGR

MIA Al 1,207 1,381 1,580 1,807 2,067 2,365 2,706 14.4

* &2 © MEMS Microphones Market Size, Share & Trends Analysis Report By Type, 2019 - 2025
(grandviewresearch, 2019)
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Jdefut RE JpR7t QIEIUO) AHE(O] UD, ADIEE ARB0| Y £ Ut E HURM B3
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[ = £0(E AT(3 AZH2 3 2T ]

(el = A &, %)
1= 18 19 '20 21 22 '23 '24 CAGR
LAY 19,261

* Z2 .

21,667 25,027 28,908 33,380 38,556 44,492

SMART SPEAKER MARKET - GLOBAL FORECAST TO 2025 (Markets and markets, 2020)
(1€021=1,135% &2 48)
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[ =l MEMS OO|32E AZH2 L T ]

(T2l - A &, %)
T& 18 19 20 21 22 23 24 CAGR
=LA 548.0 626.9 717.2 820.4 938.6 1,073.7 1,228.3 14.4
* Z21 : MEMS Microphones Market Size, Share & Trends Analysis Report By Type, 2019 - 2025
(grandviewresearch, 2019) 7|8t 22U AAHE =3
st U AREA A48Y MEMS ORO|32E £24M Jid (SF/REASETY, 2017) B0A &=Z
(1&21=1,135¢! 3t #g)
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© Smart speaker
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[ &4 3 Ml MEHe 2 Y]
(Erg) : ot 2, %)

+= 18 19 '20 21 ‘22 23 24 CAGR
MIAA 9,607 11,000 12,595 14,421 16,512 18,907 21,648 14.5

* Z2{ : Wireless Charging Market Size By Technology 2020-2026 (gminsights, 2020)
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01 wave signals without a phase shifter My U BS
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= 03_ transmission * WIRELESS SOUND POWERED HOUSE OtE||Lt, 3|2, A|AHE
device * The technology imaging the wireless power transfer HC A L 2E
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power * INTEGRATED CIRCUIT FOR WIRELESS POWER oM MBS AAlSH
SAH L CHARGING AND METHOD FOR OPERATING THE =
circuit QHELY, 3=, AlAH”
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Battery-operated wireless-communication apparatus
and method
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Method and apparatus for integrated-circuit battery
devices

WIRELESS CHARGER
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NODE
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TECHNOLOGY
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WIRELESS CHIP

SEMICONDUCTOR DEVICE

Wireless chip and manufacturing method of the
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POWER SEMICONDUCTOR SWITCHING

DEVICES, POWER CONVERTERS,

INTEGRATED CIRCUIT ASSEMBLIES,

INTEGRATED CIRCUITRY, POWER

CURRENT SWITCHING METHODS,
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