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. DRTE A DL 2225 PC VR ERRS shiLgs AN I, oA ke 2 2 ok 2 58 5 F 1K)
M.

AN, IMP A E) AT — KO & 3 bR AL KRS . 3 Rl BT 1A 3 PR AR AL ) 9 iz sh
fRIRZS IMU-72, FFr]RFISCHR 1P65 25 (B2RAIREZK) % id k4 GL1010,

IMU-Z Cube IS ELFRIMAE N 42 TTHIG CAEBD, HETAT X AMEEIRE.

19



P AR | ovcnsumamensse £ 43205 K34

"k CHINA SEMICONDUCTOR INDUSTRY ASSOCIATION-MEMS BRANCH MEMS Consufﬂng

(5) Finisar # 3D ¥REE &N F i VCSEL FiRE5HE 2018 FHESE LR

PEZZ T HRE, JEIEAE AN VOSEL HAR AT LA 538 Finisar® (4NHTIA SiEAS
FITARAS: FNSR) 7E 2018 “E PG (Photonics West 2018) EHEAT 1 H ARG AR AIF i
JE&oR  Fini sar $387 T 4078 A8 s e v 3D NG R SR BE A% B ) VCSEL [31) (2
B AR SO o %A TR HEH S EO R E b, FRiE s e &2 4 5 R
WaveSource™A] IR GH R (WaveSource™ Programmable Laser technology)s

SAL G0 RSO 2E (edge-emitting lasers) AL, VCSEL A HA TR FE G %,
i 2 (RN B AR B ARG RO R (LED) ML, iZHEAREA S0t ReR A
TSR . XK R AL EE 3D ARG HEERILSE (AR FENEIR K ASE
IR 7R LiDAR CBOGTEIE, WOCHRIM L IMFE) SE7E N 2 B R, 5 B T4t
KATIA] (ToF) REERAIF AR,

Finisar #£ VCSEL HEAR ERHKIET 1996 4 IR AGIZE AR 58 JEF /R A F
(Honeywell) (WM. MIABRIAL, Finisar fERFR . BiE REIERAR T RS T,
I L IR, A A CAAEHT M AR F ATUske 35 e/ FH o VCSEL 5 i 4 T 54

MR LIRS 5% [ i

Finisar AR A E B LR T R ELSE Todd Swanson W\ A, “HHF F & Ihi)
AN F AR VOSEL HiK, JEH 4 A4y, [FIB Finisar fE NS R FICEA R, 1EA
FIEZNGE B AER L. FRATC M VCSEL HBk K BEA = B G 2 RCR A s, 1T
THTIVERIKTT, Rl R ETH P SR EAE, RN s 2 e e e ”

N TR B R N P HE O LR 85T

Finisar MG SN & dh R FIHED T W1 dh . 20GHz 8 e S0 R 500 252 H Al
T BAT AR A0 P i e AT 1 DDA A o 1277 i SR HLBE e S Ay 1 ) 3 R Al
A SRR IORE s, JTRE 13T (1 52 P 40K

ZAR S TN B AL HS . 4T o2k (Radio over Fiber). #EALEHEEE (analog
photonic links) FIFEHEIETo ARt TIEIE LB T (MUTC) JeHEERM A O ¥ it
AT R A 23dBm S DR, fE 7O R I AUBORES B e AL S RERE R i) A, S
FU A AR

WaveSource A B~

A, Finisar 37 1 H WaveSource™r] ZifE it 25 . WaveSource™n] JifE st a4
BEERE BN, R ERE T R RAL KA R A SO oI 7 0. SBAR T NRS
RSO S = N AT, IR A C B, R AEE 300 nm/s [ SRR
WaveSource™n] g FEHOT A IE I O R IR 22 6 TEAL RGN — 5, % R Gise Finisar 518
[E#4#K ] Fraunhofer Heinrich Hertz Institute &4EEH.

>F Finisar

Finisar A% (YAHHETEIFAS ACES: FNSR) & 2BRE AR KICL T RSG5 Kot b4l
PIOTFE, I, %, (7l JoZk i A 2 e LS5 B A SR At sk v 2 . AR B4 e
fE. fEiE2: 25 4FHL, Finisar ARFEHIE LA CHPDEEHIAR, DI 2 Has B M 4
T AT T SR o Findsar BUEERAL T 32 BN AR Je 4k /R, 74 EK3E a2 40tk At
A e S b K A 4 T Ak
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(6) &5 0300 NUBOLALRAS: FETHRN Ak K EER

B8 B BB HE H 1077 T0-Link $2 119 0300 NGRS, 2] SENE A0/ NI K 8] B
M B . FERTHREHER AR 0. Tom OB LA 0. Inm IR EERGL, 1246 RS AT
PREATHE B E AL, AE T 5 S R AR I MERREAT o BEAh, eh T 2R () B (AN 0. Tms)
PR AL B RE AT SE AT RN MR ARAE (i, AT SEBLBRIE N T, 3R/ RE ). 1A% IR AR
A MREERM A RN qTarget Beit, AMUAGBOCHIR RS, ERERIERE™
it F B BAT W PR DIRS L

0300 WOEAL RS ——/ DT, KAEA, RBia g/ ik

IR aTeach JCIESE H %4 2 Jridk, F AT faj 805 (8 0 Hdb A7 . BE4b, gTeach
B2 INE R R BRI RE, 8 1 s A T AN R 2 Ab, PR R AR T FE
AR GEH] .

0300 WOEAL G A G FE , S ANBUIR, AT s i RIAE 55 R (e il i o s 5
FURp AT R SRR 7 AR 5O (1 A TE i SO Y SmartReflect B g A0t AL
. HMER R 0. 6mm (Y ROEYIR, ARG RELE 250mm [ /0N B 2 0 FeHEAT AT 5
A o ANEAN AL 5 R 2 (B bt e DAL, &G R A 29Tk i ke e
P& T 0300 Bt A AR 1 SR N7 A5k o

T4 T 10-Link #21, &8 0300 oA N “ Tk 4. 07 iy 7 %, HiE
AR UERI A, P Ek el LG8 PR T X A s R AT G & . Bb4h, a@id 10-Link,
RN TR 2 2 1 R ) 25 AP B HEAT TR
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() REEBRSIPARLIHIFRITME “QUInT” 128

WY, RSR “ER. WAS SR (ISR) AREE SR AR B REM K& T4
i, JFHREBEERIN . EESZEN AL E (AFRL) ARG B AT 7N R IE TRk A%
SRR BN BIRTG RN, gl RS A% RS S I R P BB T RE - it R A% IRER 1Y
SNV G R e A 2 10 1/ R 9 B/ 8 NG R Gl D EL S G v p S e R S o i g v
RELLARGU ™ I (L, (HIR IR AE T R T AL SR IR A I JRBR 5 25 K —4C ISR 1
. APRL AN W22 B ALY R R TRERIE FERT AT SU N S R AT T At S B i AR
W5k HERMITORRLAE ekl &, BRI R SLPRRH -

“IRE 3D FTEN” BRI fIE R SR T U SR 5 R 25 5 48— ile, TR e
Ttk

Fi&

2 A YA IOP R R TR BAT — RSV LS . LA 2R A0 38k 25 7 T B KpL
ERRGE A RES, WASAEE . RN EATLE AT LR e G, et L 2
FI4Ed TAERUAER B 2%, 75 O WAL EBUR IR SRR, 2Rl 9 _E 22 g
RUEARIRAS, WIRRARLEY A, ke ey Y.

HABFERM B AT I 5225 . WFFEN G IEET TERT AR IR T S s I e /0, LE A
TR TR RN 5T Mg, E NP A BN TR T i, SR SE L AR REVE A
PAREEIRTZ IR T A T S Ak e Sy RBR . b4, BRI -1 AT IR AR IS BFFEA
DUBAESRZAE SRS 5 BRI B R ™ A L AT

W 3D AT BRI R E I

=
d
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BRI R

AFRL I8 AR A ENUR NextFlex SREMA LR AR M) 18 . ZB LT 2015
B, EBAEEP . T AR SRR TR TR, ZASER, HEER “Alid
FFERNEM S PTRZEIA BE =&, AWTFE] BF—U17 IR, STk 4t B ReR .7 AFRL
R TTAER, XGRTHREA BRI BN T AR A, R 2R X
BB EE T EEAL L5 R S G RE ) o (HIX —F6A8 AT 8 75 2L LAF (S 1R o

T—#itx

AFRL HIBAZ7R, 3D TENEACKEAE— SR A FERK “ BN HLT ook 2R, (HAEJT A 5P
I BT A — SRR R 2 AR EARATARR DT FESs Reb, WEFN BEH T 3D 4T El
PUER— R G SR IAIEYE RN, 285128 R U7 IRz 4.0/ A LED T A
FRAEIE o IXS2 3D FTENHLE AT N A SR B 7 e PR IS EAL I8, ST ETHL T 44T
BT —SSe RSt e, SCEL T BRI AR SEUCE T S A A o SR i R A
fiiiEd S RS 9 30%tH BE LR KR DI BE -

R, H1 3D STEINLIT NSRRI VE IR R, J8 )5 68 22 (3T BDH LA AN 302 R Ge ftd
il %8 AT LED T BN RIESE AT AR & RS
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Senodia Technologies(SH)Co.,Ltd.

SUHOISPEAR(N, NSRS ...

EUQJG Double-axis OIS Gyroscope-
Jre 9-axis Integrated Chip-

@ MEMSIRIENEERTT (753 )
. IMU(6-Axis)
- BSE TAVERFEIRIY
1-Axis Automotive Grade Gyroscope

XYZ =3B aR{
X-Y-Z 3-Axis Gyroscope

EZETRR,

Silicon Microphone

Tk

Industrial Module

=HhEhit

3-Axis Magnetometer

ZiHBEERIY
Z-Axis Gyroscope

Senodia

Tum to smarter life
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3. RGERE
(1) PamEHZET LiDAR FRBHERE D REEERS

P W B RIE, Sick (P30 ITHEH T TIC502 Ot E A (LiDAR) Al BRI
&R, WNHE, KRR =R RS 100 X, AZE PIRRR A B
fEik 99% M1 3D R BRI o XA R SE MR AT TR . A AT RERS SR T
B, DMEX S IEARGUHEAT S B, AR E Pz i 7 bR ) B 2 8L AT s T
fli o

TIC502 FIHRINEE 25 i i Al ik 40 oK, iRz m B m TR 4 1.5 K, HER 5k
Ko =T 98%, RIS EAE 100kph P 4+/~ 3kph, 100kph PA_EN+/— 3%.

P75 TIC502 LiDAR FRGTELE 1 X Bh— 3 i L 2R AR JIRAR B AU P> LiDAR 1&gk, &
N ARGUEL AR B R IE BTy, R, FARCAE A 3K TIC AZIE R 48 n] 223 AE
LN UIE P

T Class 1 (1 2% AR LiDAR BOGALRAE, KGRI 3D A8 @A K 7]
PATEFE ) = Bon B B Seit BoR, FEXE sl i R T B R IE .
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BEAl, IR TT SR RENS SCRE N -40°C H] 60°C 1 & RS AF, &7 LLEEAFSME 2D
LiDAR f& 8%, JsZIl B AnvPAl BE gt 4=l i-4

HAZ A% ) 9% BEA% H SHAEAE BRI 50 SYRZE 0 7 S B, X Se R i T ik
FTP B34 UNC &5 -2 H P I R E

PO RS . . DEE RS 23 Neil Sandhu ¥t “TIC502 EME—4EPUZRLEAEAT] R
RO, AT AR AR BCZE AR 3D FRRR I, AR R BRI T D RE . XK AT DUR D7 5 He
BELE AL, MR REIE N IS I 128850, DITHRILA sl i R 4. A, 4dhit
BOEH T3 R AR S HER R, TIC502 38 W] LU IS #5FC A4 1) LiDAR 1% B
SRS RS8R A AHE e e R %7
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(2) MEMS ABEBMELBARG &, LHBEFWE I

PEZ MM s, HAKRSE BRI HEAR, SHmMadl. KEHATLRAS
Mo REORZEEAEITR T SRR MRS W HIT A MRS MEMS (AL &
gt) (R, IFai G 920Miz FBNHCAA AR, T BLSEHLK I i S b A e PR I o

] <=

- Rt
| | 1259-3Fyh
 sEEst | —

7 SMROTHE

-=LJ iR e

22HPC

RRFER TR RS CRIE: B AR SR ERD

IR MR SR S5 A 2 BE RSOt ) &AL O H AR BT SRVE I B il fL . —, (HRAE
Tolky AR FFBUFRAVET, 4Ed X SeHERIH 15t 45 14 i 75 (KN 70 BEUR AR AR B K IE AR IR
AEAT o ARTIF R R GERAE N NEDO CH AT e R ER BT AU ZAEIH (5
Pt BT AE 3 AN BB A4 AT 55 RGEWT R IUH D I — BT Ao BT AL ks L MEMS
FRIRASPE IR, KB AR TR M4 RAE 920MHz SREK TABEHARSR AR, H A KL
VSR B AR UK 2 S ST S 40 ) fi PP A

FEF S NI RSP R T H0IT & MENS AR B3 : IRENE B RN Ingal (JE:
lgal=lem/s"2), MARAERKER P HFRINY Inm, FA HALGAL RS I BORS /L, RIRE
IR A B AR 25 ) R A I Rl N T AR BS

M MEMS A R ERAT 10 I T B4t 2 72 920MHz Aty (LTS3 i SR N B BE R R AE AR 45
ZERm) ARt AR RS EHR IR B AR R R BRI B B, JRARIE 2 WK (PC),
MR CLY S S R AT 2 TAE . T L, O 7 AE AN BERE T L 7 37 BEAT 2228 M A2
gt HETIEAET RO I R E

W (PO, BT HBERYEWBEYEVHE RSE “T-iAlert Structure”. &
HRAE F MEMS A% J8k 25 50 PRy 0 B B0t 0 4 ) ) [0 e . B RMBRE A, RS M 0 45 44
BE S T AR AAE DL kA 3 UL ERIHIFERS, MRYE E A S5 TR AR IR BN Uk AT
— YR H . SR R E SO, AT RUEAT AR AL S .

2018 4, HAKBEBERB AR A KMERY) . AR TRENELRLYR, R
MR G o3 sl R 5 BCP QLS5 HESETHRID X5 M 2019 4F 4 8, HAK
JISEE e £ 141 A B T S 12 AR GE A RS AT
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(3) FEUUAAYVISEERHI LiDAR, FNTEMH MBI E RLRAT AL AR N

YEE MR A MIRE, 2012 4F Phoenix LiDAR B AT B Grayson Omans #2ll 7 — &
AT SR AL ——4 Velodyne A A EOEEIA (LiDAR) Z23EAfETLAMNL (UAV) |, iX
T I 25 I 2247 MU X&) 1 138 2 25 o

“IREE— IR Velodyne A ][ LiDAR Z&7F 2012 4F, 4724 T4 LiDAR FZETCA
HLHPIRIEAE S, 7 Grayson Omans P&, “HSAF LiDAR dE% &5, FrlAiX 22— AN &y AE .
FoXT 5 BIE IR KA, HIRM A I R B &2 TR as i 22\ i i e ) .

UL, Velodyne Al Phoenix & 1ERUEIEIEN, HEH T — RIS RT3 !
PR A AL FEER TS E S ANLBOL IS (UAV LiDAR) #4E, HI45 ) 21
T BOCEER T AL

Phoenix JHITEE K FifLEES . GNSS AR B HSHL. TE AMLEE A AL 2 fi ik LiDAR
RYE, FEREEHEH L A KR B WS RS (VIOL) [l B UAV LiDAR %4i——TerraHawk
CW-20, FEIX—G#H =5, Phoenix FRXIEHE T Velodyne [ LiDAR. TerraHawk fo¥Fill&
Ui 1 s 3 TE AL S B R AR s ML 3, 2 B PR 38 G 1 45 i N 0 T () i R A B

Phoenix #EH! 1] TerraHawk CW-20 j&Mb 33k I B &L A& RE (VIOL) [ %2 ¥ UAV LiDAR
R4, EC Velodyne [ 32 45 HDL-32E LiDAR

“f£ Phoenix, AT H bR BT AN R 5 SEON 2R K FR T8 22 6. 7 Omans i,
“TEREE AR EI AT LiDAR RGEZ AT, A TARZHIBETT, Velodyne — FLHF4E
Moo BA T FR A v D ELARA 1 R R o 7

RGNS T FE “5 7, ERMAREL, Phoenix MISER =4 i m AT MAL TR
A BT RS B AR R, B EHR, AN SO, S Y
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FeHE T R4 H 3l LiDAR ¥ f5 Ab 3 &, B LiDARMi 11, J8id fo v F P AT AL AR iEd& =X
A R AR I 22 BAE T BRAC B K S, RORBRAR 1R AR B A B A PEAN 2] 1

IE X34l UAV LiDAR BN TS M2 AT B EL 5, Phoenix 1 Velodyne
DRI SR A3 1 2 AT 3R — Bk o . RS 1) - R Phoenix MRS, J7 (81 B HuU R
TR =4S S, FT 2 MEn At N A, sl i 2k ig, 4 Bl 5,
X0 7 P RE R AT b T R A 45

Phoenix #Bhid Colorado DOT &5 2H 23X A B S At Wit HEAT A6 2, A5 B CSX iz /A ]
AT RGN HEATIE T . UAV IRS5 2~ &) andbiE BN ) SkySkopes, 25T
LiDAR B8 hn 372 i mp AT 25 R0 Tl e AR

SkySkopes 2 ®] ) E AT H Matt Dunlevy #Ri€IE: “Phoenix #&ft [ EIATEXH L
W TE ABUVBERL R 3 K7 S BE 22 o« SkySkopes 7 A VR 2 BRI 75 5Kk, IRAETRATT AT LAKE
SkySkopes [f) T H15 Phoenix FJRGEEG Fleok, CUEINEE ™ iVEH, RN, ”

[Aif, Velodyne [ LiDAR 7= it SKERGIHT AR, —EEUI T8 UAV AT T BE /N
BRI . Velodyne #EH ) 16 28 LiDAR 2% VLP-16 Puck, LA VLP-16 Puck LITE
AR R PR AR SE A 100 KIFRIMIEEES, KRR E RS 600 7 LAN . EAh, Velodyne fuili &
A VLP-16 Puck [IH4% F#AIK 50%, Velodyne St 2 %G ¥ LiDAR H4 454558 i MEFm] 43 !

“Phoenix £ LiDAR FEIHHHE #1455 B) Velodyne 3\ UAV LiDAR 1%, ” Velodyne Hi
23 Mike Jellen B, “FRATFREELVET AN SR BERRTR ™ M, DA IR ERATT I 0050 HohL
M1 REES Phoenix (RIFHEVIMIGAER RBBNIH. Ak, FRATHAR 92 i 2 I 2l A
HEZRa)28.”

2 A#1, Phoenix BAERE Hi 2 MM T HIE PR EOL TN BIE (TIMF) _E5 AR
M. Jalf, Phoenix ¥#fE7~ Phoenix W& 14 BT 4% LiDAR 22 & shik ittt 290, 3D
R, ULRBMAEMS. TR T RIG2 G AR, ] DU ®] LiDAR TARZE
TERRTER, AT SE2E 5 B o

Phoenix £%:5 Phoenix # 4 (4 LiDARMi11) 454, T DLAR Bl 22 2% (1 3 6 20 55 P 3 = 4
Hi &

FESAT A I BIHESD T, AN B ARG 4k S LPGE P AR - AT AT 3
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R B ORI AT W, PR B BRI R, WMCHEA X —PE. R
Phoenix il Velodyne Z [Al&1F R DI LI GALE, ARRIUT HIRFE S B B BR DU 5 -

>=F Phoenix LiDAR

Phoenix LiDAR R4t A f) 52— SAR M Hil ALl 22 4% UAV LiDAR Sl 22 M1 4% 5 Gt 47 M 43
S# . NIRRT T A2 B, Phoenix BB AE N AT TR 21 f5 11 Ab 22 ]
W T BOC TR 2 R 1k, B iR T SR R TRAR I F T i ML AN FE AU = 415 2.
PSRBT . AN Mol RS

<F Velodyne LiDAR

Velodyne 32T 1983 4, WA TEERES, & —XK A 2ERIISEH 3D LiDAR £/
BRI AT . 2005 4, AFBIEEN/KHA David Hall JF&H T HDL-64 [EAVES LiDAR
fRRES, AFISAS T ERRENIE. 105, Velodyne LiDAR /EJySE 3D #H5i 2 4t 17 374
FEIWEIERL. AFM 3D M REEA ZHENH, BFESIEHRE. RELER
G, AL, BiaIe bl R 2 Biss. Velodyne [P a3 a, MWEtERE. 360 BRI
HUKER Ultra—Puck™ VLP-32, Z:Hiff] 32 £5/64 28 HDL-32/64, HAG MARLZE K VLP-16, #|
RKs 4 (1) B 3K Velarray™. Velodyne 3= (B AN A R 2 OB AN R G0 (1) SR AR
Velodyne 7E A0 2. JEAFE . 7AW AAL 5UE0REE g4t
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(4) oM AR B B Bl 7158 At e B SR A

PEFRWHTERIE, T Hny Radiant Optronics A/ FFRHE T —2ash (IR)
e, AT TR B (1C) 78 i LR Fh P 3 a] B = AR ) B E 4L,

FE L T AT, SRR TC il g AR - SRR A R . AR AR LRSS
L, (At (S BRI —.

Radiant Optronics JFRH T —3&& R4 (SWIR) AEHLAILL AN S, v T4
1C YRR Br L 4L

T [/ TC AWk B IR, e AR R BE U T B R 2 2 . LT o s e ) B ik
TN S EAVE RO TSR RAT R (Rol 78 I BT, RESEHEmE
iy Zlbh. B, ERAEZBMINTTZ.

IC 72 H AR N ) Qe S5 50 2 3 (ORI R T (1 HL 7 F B R e BB T 8 1 1k K 51 21
8, BRSOV LTI A B S R AR . SRR JTlh. B SRR P AR
H AR ek 1 e BT T A SR R B 2 TR I — B R el W R I, I L 5E iR
R I R (O

prlAEA A VIE) 3T 2o s T2 AW RARERN T, A RETE
AT RE R Rl AR E ORISR 1C I, T REHIARE. WAL SRR
RIS B 5 w2 AR R B HE R BRSO o TR, O TR B BRARARAS
TN T2 BiAs B OB IR A 2% T, D0 s A oA mT e R B A AR T8, 2852 F o BN 3
B gR.
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Delamination at 20x magnification and focus
at the bottom of silicon

Delamination at 20x magnification and focus
at the middle of silicon

F£0. 9 m 2] 170p m [¥) SWIR 3B TAEM) InGaAs £ZLAMHNL,  wERAFAE A 5 P90 5% H 10 e
K&

IEARSEEHFE 0.9 m B 170 m 1) SWIR 3 BUSAE AHER T (InGaAs) ZLAMEML, i
“EIE” PRV RE. X FNEIE MR PERE AT H B pE P B RE A % H BOR
ik s [ P 0 D S 4 S5 B 1 20 A RIS

Radiant Optronics ;W —FKEVETIRS - 2K. EGIE. RSLIEE. BHIHEM
PCB ZH 25 S5 435k K A =], BT &R H — 3K aT H A 1C PSR sk e NS S0 2141 AR B 8%

Zak B % T8 E Allied Vision A [#) Goldeye g-008 SWIR ZLAMHAL, %44t
FENLFE SR 71 2R SF 30p m [ 320 x 256 142 InGaAs £ZLAME K4S, 76 0.9y m 3] 170p m [
SWIR ¥ B LA & RBUE, AAGE B AT IA 344 fps. XK SWIR ZLAMHENLZ L N K=
BB IR RIA LY, B GigE Vision 01, BEMAMNE (55 2K x 55 ZK x 78
ZK) L Allied Vision ) Vimba AT R EAM:, ZEM AT HBIH P &IT K ELE Windows
A Linux P& S H SN HER.

Radiant Optronics HJ&EL W Christopher Cheong fEREE: “Goldeye G-008 f&— kM
SRR HE AR LD AMENL . 7y 1 DU I L R Be, PRI T3 S8 AR SRR ) B2
Goldeye G-008 2 HAH L. FATHIZ AT A Goldeye HIH A PERE 3228, Allied Vision
XTERATT B B AR R, AA AR N3 R S 5 AT AR C— G2 fg .7

33



(wwe 1rms7F

NORTH MICROELECTRONICS

Gate/STI Etch TSV Etch
TiN Etch Plasma Dicing
Al Metal Etch Plasma Descum
Deep Silicon Etch TSV PVD
TiN HM PVD General PVD
Al Pad PVD > Bumping PVD
Single Wafer Anneal
L ED Power IC
PSS Etcher MEMS
GaN Etcher - Deep Silicon Etch
PECVD System General Etch
General Sputter System Dielectric Etch
AIN Sputter System l1I-1V Etch
Wet Station General Metal PVD
Horizontal Annealing System SiO/SIN PECVD

LTS HEEFLAZIIR S (ETCH ) . ¥IESHETRRRE (PVD) . WESHETRIRE (CVD ) ZXUiRENEEEWINE , &3 5%
FHIRMRE OB T TERRFBER. Softlie. FSRMBE, MRS, SR, ERRY  ERETRUCEVHSHESTR
HEHARSRNS AN TR A—REEERNNNSIHRERBRR T 2R RMHE,

After over 10 years of development, NMC has developed three core equipment as ETCH, PVD and CVD and has formed our market co-
mpetitive advantages in the field of Semiconductor, Advanced Packaging, LED, MEMS,Power IC, Optical Information Device, FPD and
Compound Semiconductor.We are committed to being a highend equipment and process solution provider with international influences.

ADD : JbE AR IS FRATF AR EAESS o www.bj-nmc.cn @sales@bj-nmc.cn TEL : 010-5784 6896/6897
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4. HliE & ME
(1) %38 F4E&E K “MEMS E0” Eid BERIERE IR

2018 £ 1 A 31 H, M8t LEREATIR AR HAbEURSE . RS LRI
WEFE R L T RHE LIRSS 8 K PLLHR G /RIHITE K 02 BHCE KL T “4Eik
HLBR 5 R A SRR IS 5 A P BOR” TIE (TR “MEMS 2007 ) 8 JC 8 S i HL e 5 13
ENE: e

MEMS & i) 32 B SUAT 55 A H b B ST R SR i L S AR R SRR i (eSS S
MEMS &M R GBI FORIK, fERIFESRES OMOS T 2445 (1) MEMS U HIIE 1) R 51
AR LR BT SRR . #A Tk B R 7 BE ) I RE S A R R
55 MEMS A& B HUR T &, SR A, TR E SR R g S A% A SR G . A
RS H0, A BRI ET @R RO E1EH .

TEE R 02 BHEE KL K S350, MEMS & 008 7= S0 S 52 B bk TR
BEEEAHTTR, RAZ I MEMS A5 BN T T2 AR A, ek T #1203 [E MEMS R
FER L R MR O AR, R S E N B NS CMOS SfEZE 1 MEMS Bl AR T
MR AE =2k, DR RS, . AAMERS S MR BRI AKEFE LT 68
PR EBGE 6 T F, BE T 20 25 E N MEMS it A E . BT H RS, ERETE T —
TR E BAAEARRE SR A A BME, BiIEEE TR BER 316 4 (i EEREF) 27
), B 165 1 (HAFEBREFR 54 , B30T MEMS P2 it ik &, BLA MEMS
B LRS- &, AR E MEMS B 38R R IR IR TR I (AR il o
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LIS B TR R AN B 02 LIRS E IR R, 02 L TR T
PRIGIAHZ NI 8 S T ERR R TKOE SRR FI A0 DU B TR R (A 45
FHRE T AR W GRS R RN 55 B R AR I SRR A L %
BT e, ST H AR 55 S IR AR COB RIS R 2R, T H SO AT S A RS B
s WIE RS A, DMESSII 91 2 B e — SRR H o a1k e .

MEMS $oAR 2 Sl B2 T 6 R385 71, WERIAITIERORR T2 6, DA
AR R TR [ AR SN D ) — KA SR AL B o BRAE P ER RN T EF SRR, R
T A MEMS 7l A e i R v OISR £, — T3 T 9 MEMS 7 i f) Bl P AR AR HY T B2 DTk
HESD T E A MEMS PR R 73— R AE A ml R R R A+ R R . e AME
NRFEE T REFIIATEL, MEMS R3I T E & RBNRAER T A A AR 451
HISE s[RIt b A SR A T o~ S AONA AR 7 i 5 ) ) B B

R a2 b, 02 LRI FHEX %I H B Stz T 1 s PP . A MEMS
WEH AP 02 LI H 5 E DL I H 22—, R EEXFERIVED IFAE W 1230 H &
IR S L 17 b Je s AT J= o B B EERA Y, SR AR NI H A Sk A, AR H SE
AR BEARIB B AR Z AR BOR XS, (BB A RO A E AL B, FFz DME. 12
RIS T, A T REFIIRRAG 780 Bk 7 2 50 H RMEA RO Rl 53k
ESRANTEPR; BRI H oz =287 SRR, HHEBA 7R . PR
BEf T, HRIBEAR G AR R RS KA (AR SR AU ST, Sl 1
BHEER A . fem, A SRR O T Sl AR R AR TBIIR AR, RS =i G B B2 R 4
WA R, By BE AT B 1 Atk e BB el R AR R RAT R DR
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(2) 6 FETARES A R LR T IE &

2018 42 H 1 H, dbutmi mikEdml H——6 S~ BRAb ik de4h A P R AE AL sl L 8ok
AR T RINELL . X2 BA E PR AT AL 2, 127 R R
Il B S DR AR e b B B0, P MBI S SEEIL A AT

B X Tl A E BACE L 75 2] AU iR ISR R i ALt dr s B %
e ARAETFEAIT R ERE MBS R S A RS, FIEpiR. A6RH
REVRSE I AL, DALRRHETR . G AAT ML P2 5550 v R AL T30

LI

il F RGN EMR, AL EZA, MEZS. mEZ A, i+ /ALok, JEid
RN SRt BT SR B0 A Fe s, JER AL BUFTR L, AEE K “Rrmdt” RHE L 5| A5
SCHFFT, AR RS R LBOR M E R P T, AR AT HRAT R IX RN, £
FAR BRI B R ) Al S RIS T, “HRAL e RTINS a8, R T2
W% AR o SRR IEE A, EIIE 1 SO0 S VB M Pl R R R ROR . R E
ERCRER L EURT 51 40,  SEILE S B B EOE R B RS, R AL BUM
PR R 2E SI 1136 56 ] it B )l R A J - KR R R M U R E R TR

BRACHESSAF AL A i, RIh ., IR AU S IR N AT 0, FERU SR . B Rg
PR OB mRAAR . A RS USE A I N, o & A
I 5

RK, LG KRR AL B U AR L R D RINAR R SR, T “ATHT T H e
W HE — AP ABIE, IUEAT KGR LS P O [R5 N ss s & oA FElBr

SEFIMIBER AE R R BN B, IRABHE R 7 Wk, i e g dinll, T2
AL EERE s FEOREF A B RFEL i R R RIS, 7RIHEE 2 ikt & 5t
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5. % & kWl

(1) PharmeFluidics ARRE 730 T¥It, AT BRI FEEEAR KL

PEE W ERARIE, A AU R ET) R PharmaFluidics, i H & A6 5E K
RS 730 TMKTG. AT DA AR RS E RN, BT E RT3
K.

s il 2 7] PharmaFluidics 500 T —#8 730 JiMRJTRml s, SN AR A
") FPIM-SFPI, FKEFEWIHLM Heran (Annie Vereecken) F1RMM (Rudi Marién) . I
%t PMV. Qbic. Theodorus. f3i3E4 (Innovation Fund) 1 Volksvermogen F-REI T
XAFRPME L, H—RSE TR .

XM University of Brussels (VUB, & ZE/RKH KRS MLk, 7
S L AR SR P A € AT TR (R ——1PAC™M 1A R 51 e B8 F A AT BTk
AIEEEREE T, USRI R BRI y PR R . Aot EWH 252 R sesk
=, UKZHIARISSE RS, CEIEsE T HPACTMEA 1 H it .

BT Pillar Array FEREZD EARFSRE—BIF K, DA RE WPAC™F™ i i
Fl, ¥ KRAF“M4BRE . PharmaFluidics A A HRZH Johan Devenyns fiH, “XZE#H
SHEMRFEE L3RF AR =R )1, DAISCRRA RIS K AR, 7

IETENIZ A

AW PACTMETEFE T 2017 4F 9 AL, BUEITAE RS TRRIM . S AT I3 [X )
FR LA =, BT LM 25 A w . AR BE 2, JF HBAR T ERta
AR B 2 R B W B, 998 1 BN ERAIGE A il SR IfE .

HPAC™ (AT (R BURE PR RE Ol 1R BB AR o il LB IR T MR A, D
YRR B AN S50 % R A A BRI, AT SE R R B o O P RE s /NI R
AR, NEPESWT . 9K (nano-LC-MS) , B &1 54l i o3BT B3 45 1F
TSR R AR AR X T g 77, S Uiik 17— RV E MR AR BT, A4S RUM SA Al
Heran BVBA 25 2| H iR TT4E

T PharmaFluidics
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PharmaFluidics 2T AIFENAL 1 HAR—J ) WPACTMAR B F i AL & 51 7
at, W T AR BRMH 5AT N A bR )« AR B - PharmaFluidics
AT WPAC™MERE R A TP AR A 1. AR RN Bk Re, HBhE R 2 AR
il HEEE R A E W), IERL. ERERALE . BB E R S R

PharmaFluidics 2y &) AR L AR FI R P BORL G feE it Py O BETE S e 2 A P AR T Ak 2
FAVEBAR i h (¥ 5 B 28 4F . PharmaFluidics 54055 1 569K F P R4 3R T 1 23 A28
I 2 A, DT R 2 IR .

HPACT™M L2 T 2017 4F 9 A gl i 1%,
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(2) MEMS JABTEE 1, AEM Wl Afore

AFOREQ

A AN AEM COMPANY

Yo 22 T 5 H4RIE, AEM Holdings 3 H B ATWIE S5 > MEMS At 75 S8 A5 (it L 7o
Afore Oyo JHITBLIRIFIE, AEM R4 BRff R J7 RAERRE ST, K NZ 4 TC MUAHLAT RE R 450
DEEMG, HE— 2D ¥h R A8 52 B MEMS UG R J5 58, HoREAE B ARMURE Holk 55 i iy M~ S 4
JRIB AR RTT S, SEAH AT 2 PRI A 20 70 4 @Jﬁn%ﬂ%ﬂ (ToT). ERETFHL. HLEEA
DS bl SR o

Afore £ MEMS MRS S A& A, BLAE 1998 ARt 1 H &3k MEMS WA TT. s,
FLAHT R MEMS M s SIZHTE =, A TR 2Ry SR ek T )
WL, AR =R, Afore IE /2 fhIBIZ% MEMS JIASEATE, B2 P sl 15 1C
BRI A AR LR . Afore HIMRDRTT ST Z B T4 TALANH 32 MEMS FITF A
AliE, H ARG . S EATH A

KRONOS

Wafer level test handler
for 6/SDOF sensors

Acceleration )
Gyro )
Magnetic )

Temperature )

DR

Combo )

Afore /A ] KRONOS Z:41] 6/9 H H AL fBas fi 157 2 A AL

AEM FT Afore 18It 454 X7 BB AT ISR 55, K3k A B2 M B R R, A5 AEM
4BkAifs, Afore 3 LINAI OBM ) 7, $RMLH B EERSCRERE 00 mPERE MEMS I vt
J7ZE. AEM B4 ERGE AL RN 4E, ERESH Afore 78 43 I FH A P2 20 1 ol & SR A 3

“AEM $EK g AR L B Stk ) ) RS ) IC BRI R . IR, FRATANET
PR AN RE ), DAtk RE R T RIRSS AR 2 @I KA HOR . AEM £ 2017 4FX¢
InspiRain B, RFRATH R 15 N BT 2R 28 2 45 Ml r= i 2k o H 00 Afore IS,
F4 35 B FRA 13t — 20 ¥ J 22 MEMS 50380 = 1tk RE 0V 5%, X I - G A e 1 Kookt B B (1) 44
Dz —,” AEM AT F Loke Wai San PEAIE.
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Afore BIEIATE Vesa Henttonen (MR ¥i: “Afore FIH iy 2 N4 BR i 22 11 MEMS i)
GRS, MuT, AT REME A MEMS H R G SR At i, & n] 58 HARIZ & iliAs
HIIR AR 7 %60 B MEMS AR R SRR, Afore J4 A1 AEM 4 F B L &F8kE .7
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(3) AAFOLHBIEGK 3D BATAR, #H—HF5E 3D LBRHERRES

$// Himax

S = | @;&‘ Q

)

QE@ Xz v .i'

sTERY STEP 3 STEPa STEPS STEP G
SMULATION r APMHY & B\ 2 BOND, SIGA 7 ATION SENSON

SRR T ENER

a2 W R s, B KA N T s AR AT A N R AN TG S R 3 R Himax
Technologies (FF&)GHL) it HEAR M —FKEE R 2 TG T FEL ek 20K 3D AR H il
EHEPE R RUAH LS

KPR 3D SR F B TR EEH T2, HIEATHYF ol (DOE).
JofE WEEB KL R BOE B RS . IR A SOt R A R BRI R G RE 7y, DAIE
— AN FE A F AT 1 SR B 202 (WLO) iR, 1 WLO FiASK 77 5 B 3D AR R 44
fE IR TT AN E SRR Ok . BhAt, WSO AR DG AIR P AL, B GRS B 41 55
HAR, WA SO RN EYETT . THEARNURR R SRS, R8T —1R 3D £
fift TR T7 ST R E kG A DOE

R F 2T St B A F] Himax IGI Precision $#47. Himax IGI Precision
oy EI LT SR [ B Je Fak M 1 BA JE BT A BLBT, B 0 T 4k SRR S et 140K 3D B R RUORFIfE
WH R ZAa AT REAR RS, BRarst SR E % 7 4 R H k&
(=

AT O L T AT B AR A Jordan Wu PROMIE: “BEILUOFIGINAIRATHIBIBN, # 24t
115 BOURFIER 5K, RRRBARPRE K 3D BRI JC ] 4l Rt R guRs g . 78
AT WLO 7 P A A ey, FRATTAN 3 BN AN R A 45 R R, AN 28 ] 21 2
ERLE, IR B BATR™ fh B EiE . B XL R AR BORAIBIAIIN, 252 REdE
58 WLO BEAAT fhdh 5T, KRR ™ fhoT A . BARME, RLEHESD FRATHF SL QB 2 7
X AT R O o, BN T RERE 9K 3D BLR A Rk RE G 45K 7 )
BeitiE, T -5
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(4) IALRBREEHER Sensirion B/ LT

PE 22 T RS, B AR A & RS Sensirion CEEIEELD IEFRKES T4 3 HE
4 AERRMESE T L, USEREHTAFRMNY KEE.

R A EST . TR EE 2 R A & RS, B Rrst Ly IEZEAD JP Morgan
(FEMRKIE). Credit Suisse (ZEKTNZK&mARSHULE: LB RERITRERATD A1E,
[ 43K 15 T Vontobel B HFAIFSE.

SENSIRION

(o,

.f"—”ﬁ
=y

VOC '*%rww'\ PN

RH/T

—
N
al

Sensirion M IEAL EEES 2 A A

Finanz und Wirtschaft %18 T Sensirion FJ ETiit&l. Sensirion MAHICHRAT HAiHEk
AT E.
WaE N5 e, SFEiR R, Sensirion THiTHEIRTE 678 2.5 I ER
(6.4278.56 1.3 70) WIflifE, FFrTRESHEHMNE 273 1B LV B AR 22 .

Sensirion 45T SGM6200 ¥R RN, &EH T =ik 26%E &M E B, H A REFEK
T 10 u A

Sensirion j& —ZKAE. W& IR A MIAE RS T HLERT, “Mifa” Tt
B T4 P%% (Swiss Federal Institute of Technology), HI¥)FEZZK Felix Mayer #
Moritz Lechner T 1998 4.
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Lechner Al Mayer N ERMF T NINHRZK AT, B LI HE T2 Beki o= 10 5 —
225 Mare von Waldkirch $84F T Sensirion B & HATE .

Sensirion HRETEERIHA L 730 4 0 T, fER b L s 135 5 2 K ERREA) %
4+, 445 Honeywell (EJEF/K). #E[H Robert Bosch (f#it), ZE[E Silicon Labs Gthf}
B BLE HA Horiba %,

Sensirion FMEEKSES 2 M H FRE. HEeTFHL. BBt At PLEEBR=S RN, K3
TN BLFE DigiKey (FB4EFET). Mouser Electronics (SRR T ). Conrad LA Arrow
Electronics (EHT),
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(5) JRGAIFHL 17 12708 L5 100%HEAL

J& S OEAOE EE RS TRE e T . 1 H 30 B, JK G0 R AT KAT A S ST AT
AN KB = H B EME RS TNEIR, WD AL RS TN, AL 100%BRE 2
PEAG SR UE H A {E N 170, 000. 00 J3 76, J6 5 BEHTHEL LR AT B A S S A B4 1 77 =i
15 BT 100% AL

WEikEE, RS 5T IR G QU U CURAT et S STAY Bl 07 OB B & &
BifFLe. LIFIEGZE. IR, RS, TR POEG. JbRSEm. L
Al BASLF ARG & TR 1 L AL 100%BERL .

KB QHT AR, PR AREAGR, R B R E RS, AT
PRI 77 2 A 10 44756 A IS E B8 SR 4R B AR 107, 500. 00 /37T
P B e A UCRAT I W S B (K e 3 B AT A% O 89. 95 Ju/lE,  AMIRT 2 =l e A 2k i
H AT 120 D22 55 H BIBCERAE 55 I I 90% o A UCARAT AR W SE B3 7 Bt L 75 44T 16, 064, 476
ey, e RAT R AP ENIE R A% MR BB E . AR RCE B BB AR
A2 G WIS BE 772 Gy kg ) 100% o

FL L, BEAMEGAH, SROB SRS TR MRS, PRI5E™ R &AL
Gy kR 225 VA MU 1L 2 R VAl R S BT PP AL, o BT A =] 5 RAT IR B S A
IS K % 7 52 By X R 8 2 I 3 AT BT A Fe B

AL, RRFEBEMN T LM AT ST ARRZ IS 14nm T2 AR AT
HEF(E S b FE 488 B PR I H o 30MHz L3I CMEMS T2 R fefb st R i H « &
Rt AMLAS LA A O e S5 T H &

G CIH RN, AIRAE 5 Z0N TR B\ B AT WAL ML =L IR, B
A NALFR O A BT AIREE PE, SREUE RE AL AR AZ O R, R E AT
mik, TEEAR FIEEGEB ARG MR ATtk B ARG, ORI E 5
AN~ T/

PLR AR A IRAE 55 W0 A 8 Je it g A 4o«

2017 10 A 31 H, JKG00H kAT E KFEIUSA S, EMELERED, nlRew
RRATRAR M S5 7=, AR REEH 2017 4 11 H 1 HilZ{sh.

2017 #£ 11 A 10 H, JE5 008 5 BB R IR &l 5, JRatiow 8. i
B EE B AAUSOE T 17 Hip o

2017 5 11 H 13 H, Je 5 QUF A HORB™ HAUE AT, Ek AR IEEFRINE R
FIR R E KT A

2017 £ 11 A 14 HilZ, Jk G005 B0, BEE RS G HRTT UL LS il
MHRFFZIREW, AR G TR TAER R R S i3 0,

2018 £ 1 H 30 H, JK HQIFr #F o WGl (5% T2 m) RAT ety S SOA BL  3K 9 7
ISR E T T R CTALRIE 5 QU RS A7 BR 2 7 RAT et b ST Il
W S B I SRR B TS S AR ZL IR ) AR Z IR
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6. il & &
(1) MEMS #liE TZREIIRE
FEHEAL: FEEHEA
Wirshr: THMPTWRBERAT . EIRE T
IRREAL: EEREE. FRCIERLES
—. RE#HN

MEMS #illits T2 REMBTHA CESMARIE T2 Bl bk RElk, RAXZ. T
ZIvh. MR, VIR, AL, PER EAL TRET. . BASEAT Z0ERE|
iEE I = 4EGE R O TRAR . b, REEE MEMS Hilli& R EE 4 A =28 Ao T (Bulk
Micromachining) #iAR. FTHIMINT. (Surface Micromachining) AR CMOS MEMS HiA.
MEMS Z8fF IS ARSE Ry (nidiE . L. B, B LR e , M 10 #
AR ERIAR L BE, RIS i3 T2 BR 2 AT AE VR 2 MEMS FRA i T2,

N T 2 MEMS R 28 AH S Ak N 3% MEMS il 35 7T 25 7 TH B S A 18 A Sz e o FH 4%
FRPESR, LAFRF MEMS P2 N 51 BB ARIK S, R PR A ISR I RAE o S0 1)
E 22 4F MEMS 35 U1 250 X RAR v B AW S5 e B 047 7 004k, B nyd e 5L &,
DUHA 9 22 0y SR B KA IS SR

QHIDs mieoc HE[E
N T [ - e

T2 EEMEMS 7 i BRI i T2

MEMS #1lit T2 IR AR 35 1. REFE MEMS #13& T2, MRERER: MEMS At T2 —
—5 ICEMAMSLETZ O6Zl. MEITR. 20k, 5245 « MEMS Fk L8 GRREEZTh.
MEYEZ] A B L2 ; MAGIE TZRAEER (REON CEAR . Rmkon L
ARAT CMOS MEMS F2AR) 5 SRS 2B S . 62 A A AT 2R AU HIE T2 2. MEMS Kk
B —— RS R 8% (WLCSP) AH G di [ 2™ sy TSV AN B B A 1) il
L. 30 I T TR AR I Rr R B B3 T2, B G R T R AR s GRS Ik
fEIEAR . X TREURAMEEES . BIEARERES) « RHEHUTHE (RS, B, s,
Wik, HBERATE JeFRGRES)  RBET R IR (AINS Zn0 F1
PZT M LB A KT E N 4. P REBOGHRFZ 3D LR H# s “VCSEL” 1)
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UGB T2 (AME. 2k, 6. M. B45%) ks, T2 A. L%,
454 VCSEL T2 WAR AR ; 5. JEREIE MEMS i T2 LN, FEAFNTRIE . phmist,
& B FE MR BRI g HE T2

= BJIxg

VAR ] MEMS AHoeAE (G A R . IC MIMEMS AR T . SIS, F 514k
WA AR E ARG ) HAR N RAVEEEN 51, MEMS Tk s A F 2 i, [F) A X
MHEE A TR MEMS BRI AL R MEMS B 5t 22300, i ST A R, RabEHL
NG BUFE BN RS

=, BIRTE
2018 3 H30 HA&R. 3 H31 HERM4 A1 HES, it 2.5 K.
BORGE R G, N UK 2 TS i g5 e+ .

. i
TR ZEIKIE 200 -5 A ] e o [ s 8103 el
. REAE

PRFE—: TEJE MEMS #13& T2 JFEREFT MEMS £k d)iG T2
PRI TR ERS EFRH A PR A R MEMS HiARZEH arik
YRIW: F50 MEMS AP E FERAE DER

PR 2 BEFE MEMS HlER RS : Ao THR . REHUIN THEAF CMOS MEMS HA .
PRI TR Ok L 22 R 2 B A 45 SR IO L A% DRk L2 R T 25
CMOS MEMS A& AR . Hk:2E MEMS i3 Za it T 2 RFEET X ERE MEMS B2 D Be il T 20,
FEIR T2 DA SRR RE . 28T TR

PRAE KN :

(1) FUPELRNGIE TZPeM: Ol FIRUIR. 2t B2, A ¥ L EA.
(2) FUDRFPRHNIE TZVEME: IREEZIT . XUHDGZ]. BE . BT, Bl 5.
(3) SAHIE TZMETEME: AR TEOR, R foin THEAAMN CMOS MEMS HA
(4) LG8 BUE % MEMS S filis T 2R R L L2 R R4,

VR MEMS HlIE T2 AnlEl et el e iR

PRIM: fei o AR e P BRI R LA IR AR R AR BKHE

RURNA: SBEIZOS RF 3 (WLCSP) B RS/, S R AR, Bt
PURHAPEREIL RS, ARG TRl & ATl Zr ft s CRRETHL. P, &
RETRANERETHAE) o WLCSP B 1 SR IE . BN, i fh 1 BT 2™ o
TSR . AR EEXT MEMS fif [ 2™ s TSV RTIG IN B & BRI RE L 24T Ui

L3EPNE
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(1) FBEIZN R TEHEAR HIREHME S A h]
(2) FHIEZ TSV TZHER . il RexE miAn iz ] .
(3) ARG SRS T 2R HlFE e s A
PRFE = MEMS #E T2 $RFkM T EHA
PEIf: R ERRERE AR AT BT R 5

FRNEE: EHARERE CanE L MEMS 2278 X, i B 2GR 78 D AL B 45 Al FLUT
% (0 FBAR. R HEUMBESE) MOHARME St /2 AIN F PZT S5 R RV T 2. AR
HEEE X FH T MEMS 4008 (1) s 8 A R il it T 20 AT A

PRAE KN :

(1) AIN SRR AR AR T ZSHEH] . N

(2) Zn0 FFH B IR . AR T ZSH0mES M.
(3) PZT IR A RFIE . AR T ZESHAEH] . N
AN SO LAS VCSEL filig T

PRI S PR R A F] VCSEL P~ dhe B £5

P A SRR IR AR B O EAE SRk

RRANA: FREBOLAS (EEL. VCSEL) 52 H Al 3D AR SR I 158, (5 E A ¢
i3 VCSEL f4v 6w %, B2 Hlis TEME R (&g5ik 200 22, HEEEAR
B 10 Bek) PR, APRFE T 24T XS VCSEL K& IAE . SMNEA. T EEHISES I AT
PHE

PR KN :
(1) BTN A.

(2) VCSEL DB E T 2. AME. ZIth. Stz TR, BARERBE . T2
T4,

(3) VCSEL T &Rt .
PRAE FL: AERESE MEMS fili& T2
PRm: dbRTRE R BRa

FERANZ: ARRERE MEMS #li& £R FEAHE LIGA. ¥ LIGA. RS HUMom T, Hokss
FiA, AEREFE MEMS Hill& R AR T3 25 K m) RS AT s i s 2 JERERE MEMS 2%
PRSI o ANGRE T BEYHEAS R JERE R R e A & T 2.

RN :
(1) BRPERR R IHlE T2,
(2) BEEEEBRIEAFHIE T2,
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(3) )R A ANARAE S e R PR A i T2
N~ TENA

frge, TR ERE G LSRR SE BT AT, BT N MEMS R &R
AR P R R B SR R AROR R L T 1) 2% R, B TR KSR Small. JMM 552/ SCI
WP B, AR 6 T, 2013 4F-2015 FEAE H R B 75 MM GKEAR 5 9K AT AL 0t 7 il
KN TA- & ML 5 TAE, 1155 MEMS ZZ4Ein Tk 5s, #AUEH] 3 Il 2015 4F 247751
PO TR PR A B 4EAT MEMS B R, 6157 MEMS ZL4MGTEF= S & AIXE 4k OEM T
1B, BRCER] 5 0. Arhridi-475 MEMS foin T4 it 10 ML, THER—H
MRl MEMS Z-HEIN T TAE, ERD TR, TEBAETIHA KENREEALE, 2R
FEAEZ5 M Tl el [X -2 MEMS 5 YI1I0 H PRI, 3 B 243 5 0 et il TAR M2 p s
EE528

OB, i, 75 Tkl X ek B AR S b IR AT M AR E AR B E. &
1T MEMS JEFHE 345848  VOx JEHIAZLAMARIN 25 5548 A0 A MEMS T 282 B AR B3 A A%
T AE. F4 T MENS S5 R B MEMS B4 T 20K 8 4, BINHF R IHEF=£ A MEMS 7~
f, FLER T K MEMS 241FRF R K Br- 4. WAV H AT, Jea ERE TS Tk
SE A MEMS i A RS R B AT H DA% [ 5% R e 23 ity MEMS A& 8287\ AL T H .
15 MEMS 472 /T, — BN FER RIS S T TR R TAE, S S48 Frifilid T
SRR AR R ZI B . HE B ORI LA 30 T, HA CAGE LT 20 T

HKSE, BeMbTrhdbie LR g 515 B HORBE T, SR 122 5 AR 721l 27
A, FERIFTERMA T E R, 25 7 EEZRE RTINS R
HHIERE LR ETE” , EXARPEREGE AR “Sedt i1 ilid b i EZR AR
[T 7T I H BT AR . 2013 SR HERE - SRERIE SERT R b, AEER S
NHRERTRENN, 25 7 HERHE R LI “m = RRERBAT R 57k
MR AR, JFARE T ZHFAES BT R TAE. BLOAE B AN S BURRR SC4R
CURAS 2 /2 TN 7 17 A WA 14 300

D5, HEBER S E TR T, W A ST, R ERE GE R A OH fadE
L4 bt 2009 B ob [ RR A e A AR T T, R A A . 2004 SEEEME T RUR S,
I R ER A A R 2 B AL . R R RS (D) T RE ISR, xR 24,
KB IR 55 4 RS 35 R D RG0S R T8 (Chip Scale Atomic Clock, CSAC)
fFil;  (2) RE MEMS Je 752 MEMS, ALHEH AP RE, JBAR A O IRAS (FilmBulk Acoustic
Resonator, FBAR) . #FE#LAE2s (Micromachined Ultrasonic Transducer, MUT) . %Ef#
ZTR, CLEAHRIRG 45 JEBAS . HRAEAsFEISE. st S SRR ERNEN. HEREX
BRI R ATHITE « H X HARR S IH . PR e BIIH AP ZAEmH 12 &
T, REFARIR 40 Ko, HIELH 30 RIi.

T, BIPHR, #d. 2001 LT EITRFHET LER; 2001 4-2004 4T H1H
BB KRG NS VL0 7T SR RSB LA, N E R T L K L
FE Rt 2004 F-2008 T E R ST 7T TR E T2 5 R o T S A
Il B 4% T R BB B s 2008 4E-2013 4ERRER T thoRH 2 AR 7T T F BT
5 RGP SRS S BT RS B i) 2T R A 2001 SETFGR, —EIBTE)
2R VCSEL IR RIAIF 7L TAE - 2016 4F 10 A AL SRR A IR AR, HRETATEAH
TEAE 2 R 92K VCSEL 72 5 IR 5 =k Ak A%

50



'!‘b‘ PEESHEFUHEMEMSH S £ 4830 53

"h CHINA SEMICONDUCTOR INDUSTRY ASSOCIATION-MEMS BRANCH MEMS Consulting

FepE, RIWHFTOL, 1t 2001 FEEENL T ARORF BT TR R 2001-2006 4, H[EE}
K E NGBV S I AT, TN E B EYEFROCEFE R L E R+, 3R
BERASBE LA FE AT NSV ARG S G5 B A 25 B R
M 2001 FEFFAE, —EBI T EIIFRLESFERBOCR I, 2015 F 11 A ARS8
HAMRAF, B OFLE, 5157 Gals 3 Vesel i85 7 Al GaN FE S D& . 4006 T
T R AR AR K

Wromt, t-E, JbRUREEEEE, LA S, 2002 GRS TS M55 E A h
TEAM SR, 2002 2 2004 1SS R KA LR AR EE N /L JE BT L. 2004
FRANTRZETAE, BN T2 REIEIR. B, PTEBCRIPLKER S (CSINT) Al
A, HA 20 4 MEMS WHR 485 . RRFEARIRTL 100 K5, JIARBUKMILR] 20 R
2014 5 11 AGUIFMIE MBI R AR, BRI 2015 G55 M Tolk bd XBHE SN A L
2015 TR M T A TRAUHT AN A N Ao 2] 322 SRR 5V R 10 SR R i AN
HINTARSS, BB E L EEEMARE ), CEBTHFAC S RIS E
77 A E R E AN R

L. B AAHRE T REH

15 K IEH T U R guolei@memsconsul ting. com, HEEE HAS RN : R4 AMEMS #Hiid& T
SRR AL B FR+ AL

FRHTEA)
BERAN: 5H&
HiE: 13914101112

E-mail: guolei@memsconsulting. com
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7. MEMS #H#45
(1) (IER iPhone X K] ToF IR RIZ B B2
STMicroelectronics’ Time of Flight Proximity Sensor & Flood Illuminator in the Apple iPhone X

—— I TR

Q
Time of Flight & lllumination device from @ iPhone X

IMAGING report by Stéphana ELISABETH (')VA
Januory 2018 — version 1

BRHREE TG T T B A (SPAD) R ToF % /&4 Al VCSEL [ Wl 4%

EEAE R0 T 2200, SE R (Apple) A & Y iPhone X K 7 3D AR A A——Face ID.
Face ID # J [¥) 3D $A8 kA% O oA F B G I LA/ EUG AL AR A S PR 88 RATITA] (ToF)
RIS AIZ B 2% . 2GR a2 . H3ER iPhone 7 KATLUIR, HikFSiHk

(STMicroelectronics) 3R A B HE At il 3k CATH ] (ToF) Hziffh/sds, HAREKE ToF
I 25 N 1) FlightSense £& &35 . 4 20T fidioE, ABE3FE R iPhone X L), &=
FEEFEFAZA IO, WIR MG BUR AR IR . 3D it . Bk e il ToF #&ik
FRIRARE, R T BENTSHH .

PFMESER iPhone X, FRATHT LUA I ToF A% G A G IR I A T E 475 4 07,
KIDEA LGA B, i &, BIEF Y ARER A FIT A 72T FlightSense £ A& il
BT AR IR, RGT B bR e 7= w4 & P A AR R P A% . % iPhone X R JEL TR JRK

(TrueDepth) $EAZ KM Tz G IR IE% . IR 8 R I 2040 26 B R i A S B0 (NIR
VCSEL), HEAWEEHRMETENME, BE Al T 20 AMR S AE R RB 7 N s R
P32 T 19 6 IR B 2 A BORVE BRI BT o
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3E B iPhone X $F A4 #1 S ToF B2t A% B 2e A1z Y IR B S8 A7 B
TEARFRE F, FRATHE ToF #2im AL IEES FZ E IR BA 2R 3EAT T 52 310 b1, %O
X VCSEL Ml—3 i SR O 75 B WS (SPAD). BEAN, AR5tk Hkt s, i
& T2 AT oM, T4 AR Tl

RECEIVER EMITTER
SPAD Acray 940nm VCSEL

BRI ToF TR RE B R AME
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A

el iR e

ToF $ZIT AR AR A2 O IR W S 4 Al 55 380 1 73

Ba, ARG IEHIER iPhone X ) ToF BEmA% &K as 5 mikk SR e ToF 725
(VL53L0X. VL6180X FI5 5 iPhone 8 & il sk e AL 2% ) #EAT XL 207

&HEx:
Overview / Introduction
STMicroelectronics - Company Profile & Time of Flight (ToF) Technology
Apple iPhone X Plus - Teardown Physical Analysis
* Physical Analysis Methodology
* Package
- View and dimensions
- Package opening and wire bonding process
- Package cross-section: adhesives, PCB, filters, FOV, diffuser, ceramic
* VCSEL Die
- View and dimensions
- Wire bonding, cavity
- Cross-section
- Process characteristics
* ASIC Die

- View, dimensions and marking
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- Die overview - active area, SPADs technology
- Die delayering, main blocks’ ID and process

- Cross-section - metal layers, SPADs

- Process characteristics

Physical Comparison with Apple’s iPhone 8, the VL53L0X, and the VL6180X
* Package, Functions, FOV, Optical Blocking Package, ASIC & VCSEL, SPADs
Manufacturing Process Flow

* Overview

* ASIC and VCSELs Front-End Process

* ASIC and VCSELs Wafer Fabrication Unit

* Packaging Process Flow

* Final Assembly Unit

Cost Analysis

* Cost Analysis Synthesis

* Economic Analysis - Main Steps Used

* Yield Hypotheses

* ASIC & VCSEL Die Cost

- Front-end cost

- Back-end - tests and dicing

- Wafer and die cost

* Component

- Packaging cost

- Packaging cost per process steps

- Component cost

Estimated Price Analysis
WL Z iR AR R
iAW E3%
Hiifi: 17898818163

B 7 HE4S: wangyi#micro-nano.com (#X@)
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(2) (LT LT 88 T B il i e B A4 1l 38 -2018 J)

Inkjet Functional and Additive Manufacturing for Electronics
7£2.5D 3D HEERAC, “WEEITH” Gl — “W~ — T BIET, T ?
IR L AU A HE SN B SR AT BN AR ML ?

ma, —5RAFN—HOPAR A, # AR — Rk bl BT IHRT DR A W SR 4T 2k
(Inkjet Printheads) >k “#TEN”. WS+ EPHLAR T2 M IBM 16 A2 70 AN B A SRR
FTEPHLIM AR BRI . AN, ARES IBM I 5N 01 E @ A 83, AR A3 — B2l
AL ook DL BOR B AR FEI G IE R IR DGR EE R . R4 RT, A T e PRl (RaA
b )3 R FRLEE, DA R TR R BH g FE i By iR S 2, WEERAT EDHLITURIE D T 3
FF 3R =N A

AR AT EN Sk, ol a T AL E . AR Tt (picoliter) & 2%
(o 2o AR E T SR AT BV IAME SR AT B, e i AT B SR BB A B B
T FRE R AT RC A A i, 1) V2 R T DMV ATER . BEAN,  He vAT B Sk mI SCHF i
SEPETE 2, WK BRIBURT S S E A R4S

s SR AT ENVE A —FhfE R, St KR R K JG, ERRE CHREFHL. Bl
%) OLED i3 s, 43 T B IO H&E S H - OLED R IESKBN s B i K Je,
EACNBTERITEN AR T i8I IELEHEBN W SR FT EHE AR B — PP KA I H - F
HL i T2 . Kateeva /& — XK ¥/ T 8 OLED S nhlitmisBITENHLISEE A T, 2 miss
FTEN AR R AT 72— AE RN K S B OLED o R B 2 MR = [ 4k 2 )5 , Kateeva
PUAE IESS R FH WS ST BN FE AR 2 7R B )i S RGB OLED AR . LG H R IEYE N FH
Kateeva HI4T ERHLIEAT A 77

Roadmap - production with inkjet printing

(Source: Inkjet Functional and Additive Manufacturing for Electronics, Yole Développement, Januvary 2018)

\ A A 4
Drop _'.!."I‘- RGB depositon
placement OLED display
Microoptics - microlenses
r '3 ;v. _Y ace &
’ R Sensor Trace printing
; N 3 OPV
‘ So - PCB Trace printing R2R
s Flexible electronics
l
7
L
(&
iD I
3D prototyping - PCB
J
=
2015 2017 2019 2021 2023 2025

M SET B3 A JRE it 2 &
MFRTRGE, HEEORMA . B AR, X 9 A B - ok
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T TZHUE . WERIT ENEOR Bk B AN IR BRI 85 56 ZI T2, seBUZ /& U & fa 2k
o WESRFTENBORAEVIRURG . = MR AT BRI SRR 4 1 ThD, JR B 1 A€ MIVE RE A
W% S5 AT BN SR AE MR AT ENHLA) SR A 22—, EATIE AR fBCR R 2%, EORIRE I H R4
Lgiay

N T HRTHTEVESE, WEBAT L BOF TR E M s o ERTERRE, Wik
SE LA SR P, T F bR RS T EPRLA G R U3 Ot o M sRd T B Sk i) et o i A
I MEMS BOR VLR PZT (BRERIRHT) MRIRAG 1 ilas, e ik 2] i1 dh 1 N H

i Ko

ARG T WERFTEA TR DI RefG . AT B RE SR 4 Hh R BR EER Rt

FIRBTRATENROR, RefiliE B —F e B M B F 2 ? ZR2HEN, HRRT IR
RIFTENN A . BUAEFIFH — GWEsR4TEPHL, RA 3D Wi dTENREM fii& )L T T 253 PCB
M. 3D T EN& it v 7 2T & 7 Nano-Dimension, 7E 2017 4K #EH T Dragongfly 2020,
XK T Konica Minolta (FTJE <36 RE1A) MIMERATEN k. 7 RFUBIN A, WiR4T
By 2l A R T —

2023 B SRT Ep Sk T SRR 3100 73R TT

F ST ENBOR I T REFT BN, DA s 4T B Sk BE&E R a7 >k B i ahlid. g
“Tk 4.07 B an AAKIHERE, VAT EIBcA AR B AR AT ED Sk THH 2 2023 K1
K% 3100 /i 3Ecbl b, 2017~2023 4F3HEI K E S K Z E0E 30.3%. XA 2
i fL3E Konica Minolta. Fujifilm Dimatix. Océ-Canon UL K& Xaar. Hi3gaimE L, HEEHE
TS AT EIL ) P ELAE AR R VG R, I R A o) T 47 0 B 4 504 a2

AR T WERATEN ST I AUE DL, DUREST ENANSE AL T BN T A8 S84T B Sk T 4
T, A B % S 20 2y (s SR 4T EDAL EE B R T o

2R, WM VIR G E T SRT BRI R E R AL KA S HTTER 93%.
M8 S 9T EDA R ARG S, OLED JRE AN i, A MR EE. Ak, JAET7
SR, 7kt RGB AR - PCB RIS HE - i3 AW S5 4T BN Y, I HY 1 AR iR %
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ﬁ

Piezo printhead market (in value)
(Source: Inkjet Functional and Additive Manufacturing for Electronics, Yole Développement, January 2018)

2022 2023

$30M

$25M

CAGR : 30.3%

2017-2023"

2017 2018 2019

$20M
$i5M
sioM

$5M

$0
2021

Revenues generated by pnnthead players are presented in the report

2017~2023 4F & HLIE S5 4T B Sk 117 37 HASS Tl
WE. BEITHTENE —FERE

WESEATEN TEPoCHE “Se =M " O35 WERiTEk. s DU IR . mEsk 4T By
R EAE 2R 2R, lanS b, S, RIPRhE U OLED Mk a4,
DRI, e e 28 Py A2 3 ISP T i ) B PRl o AR T il T R A 3 AT 1 A4 A 3 450
S, TSR T TN A SR R . TR AT ISR T SR ARG BRI K I SE A AR, X

BEFT X SR LRI [ S 9T BN Sk i AT LA -

AR PR A T i SRIC 5 T AR S B
AR T ih SR 4 PR,

DA K s FL S ST B Skl FH A0 ek 2B I
SrEE T Rl R )R IR BT R DI REE R T

ZS

Overview of functional ink players by major applications
(Source: Inkjet Functional and Additive Manufacturing for Electronics, Yole Développement, Janvary 2018)

e 2
OLED display MERC K © UMTONMO GEVICAL E:.Eﬁf,
N, J
f 3
Rl | <> ACFAD  rerck
N J
s T—
e , =
inks L NovAcenTmix Inklec y

e B PR G T A S R
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AREW RISy /AF: Agfa, BATM Systems, BOE, Brother, Canon, Cosemi, Dow
Chemical, Dupont, Fujifilm Dimatix, Funai, HP, Intrinsig, Japan Display, JOLED, Kateeva,
Kodak, Konica Minolta, Kyocera, Lexmark, LG Display, Luxexcel, MEMJET, Merck, Meyer
Burger, MGI - Ceradrop, MicroFab, Microresist Technology, M-Solv, Mutracx, Nano-
Dimension, Notion Systems, Novacentrix, Océ&— Canon Group, Orbotech, Panasonic, Printed
Electronics Ltd, PV Nanocell, Ricoh, Samsung, Schmid, Seiko Epson, Seiko Instruments, Semes,
Sony, SRS, Sumitomo Chemical, Sun Chemical, Thinfilm, Tokyo Electron Ltd (TEL), Toshiba
Tec, Trident, Xaar, Xerox...

& HZ:
Executive summary
Introduction
> Inkjet printing introduction
> Functional and additive manufacturing concept
> Inkjet printing applications
> Functional and additive market applications
> Drivers for the adoption of Inkjet technology
> 3D printing concept
Printheads
> Major printhead types
> Printhead chips, module and printers
> Industrial inkjet printhead players
> Major industrial printheads on the market
Market for functional and additive printing forecast 2017 — 2023
> Introduction
> Hypothesis
> Inkjet printer shipment market and installed base
> Inkjet printhead market — shipment, value and market share
> R&D and manufacturing shares in value 2017 and 2023
Market application

> Application market — OLED display / PCB & Printed electronics (2.5D and 3D) / Solar
cells / Microoptics / MEMS & Sensors

- Introduction
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- Major development

- Inkjet printing processes

- Players and collaboration

> Global roadmap

Inkjet printing trends

> Printhead technology trends

> MEMS vs. conventional printheads
> Thin film PZT piezo ejection

> Single pass printing

> Ink recirculation concept
Functional inks

> Introduction

> Market estimation

> Product formulation and cost comparison
> Players and collaboration

Conclusions

TSR A TR R
FETEW R
Hii%: 17898818163

HLT-HEAE: wangyi#micro-nano.com (##@)
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(3) (FEREWHEE A IGBT #H: FF400R07A01E3)

Infineon FF400R07A01E3 Double Side Cooled IGBT Module

e GRS

Double Side Cooled 700V 4OOA IGBT »

€ \ 4 Infineon FF400R07A01E3 &%

Power Semiconductor report by Elena Barbar (Ov~
January 2018 —version 1

RN BIBTIE Q2 kIR SN A D A5 R

P W RIS, 2 & B SIERHES T, —EARHER Y 21 280 EE Rk —.
Dk, VRZEIE I 7 B R S IR N T SEOUX e B by, B AT AR T &
SIS, SRR E VR ZE G A A A S, SRS R 2 S K. 3R
RS SR AT IGBT IhRBE IR E, SREsiRE (EV) MRE3h/
HEIRZE (HEV) [ IGBT Jhkfith, v R EHBAL; (S MOSFET 4. HalR
ERREE SR IGBT R MR NTIHTE 2016 Fik %] 8.45 123570, NP {H &K
IGBT 443 Thiss. Tit3] 2022 4, HIREMRES ) IHEINRE IGBT WFER T EE
B 2112370, HIEEA IGBT i1 41%143 4.

RN AR, LI R OK B3RO 60KW, KR R At Y (KR & 80 0 R G I 1A 25 2D
it 160kW. {H52Z, =R BT M7 R R R A sl A, RSP A R
EAEAEAER AR, LA TRME 2R sl .6 (PCUD. BRI, 7o ZE IR 530 77
IR ZES| BIHLY PCU 15 /N, D% &,

NT SEBIXEE AR, HEE O ITR B A FE IR TSR, Bl 5l A (Wire
Bonding) Ef# F XA (DSC) 45HI KA R A EI Th 22 SR s

HybridPACK XL 4 #1 T 45 He FFA00R07A01E3 /235 K (Infineon) B k& ik il
Apge %1t DSC IGBT #5t. FF400R07AO01E3 BRENHLL 700A, K AMALIELASEH), 17
T HURGE T, SEK T TR AR A H 75 Ay

HybridPACK DSC &% K 2 QI R 77 %8, & TR G311 R 3" 4 &
WAL A58 TRLHB R R A J B TE, %™ W TSR s ) h R R . AR iR
HLRAG ISR R, IGBT HYIRBN SRR BBl Ak fR, AT — B m D R % i .
HybridPACK DSC i EA mE T ek, A& BT P G O VAR B S R
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i3 SYSTEMPlOS

HAlCCONSUILTING

e R A N IGBT BLbAF AR 3

IGBT KH#nift TrenchStop iAW IHliE, BH(EA EMCON PN iR . 78 kB
TrenchStop IGBT R4 BE M T IGBT 284S MESTERE . IGBT 58Uk & RSz
il AR 45 A W — D Sl R R B T R, 1% RS IGBT P47 1 S Hi e Sl 4
FE, MIMIAR] T Femdek.

P doping and N doping

wodayer

xxx layer

IGBT 5 A R # i 40 BT

AR WK AUE A ) IGBT 3 FFA00R07A01ES HEAT 78 B2 (4 i 538 1) 20 #, 0
FEIGBT it fr v A MB35 4E, RN iRt e fsiE TEMSA ST Ha, ARSI
HELE) mrefh Cinde HS s A8 48 DSC IhREH) B TxF o #T.
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= Poly
= CMP

*Ti

IGBT ‘& Al il T 2k
= Diode
| Front-End Cost \Speta e
{nfineon o By

| Back end Cost |

We perform the economic analysis of the companent with the Power CoSig

EEHF:
Overview/Introduction

* Executive Summary

* Trench etching LJ

* Gate oxide

* Oxide #1
* Oxide #2

Tranch

—

-

S = E

DBS Assembly

Final Test Cost

FF400RO7A01E3

IGBT {3 5 73 A7

* Reverse Costing Methodology

Company Profile
* Infineon

Physical Analysis

63

IGET Structure

Back end Cost

{nfineon
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* Overview of the Physical Analysis
 Package Analysis

- Package opening and cross-section

* IGBT Die

- IGBT die view and dimensions, process, cross-section and process characteristic
* Diode Die

- Diode die view and dimensions, process, cross-section and process characteristic
Manufacturing Process

* IGBT die front-end process

* IGBT die fabrication unit

* Diode die front-end process

* Diode die fabrication unit

* Final test and packaging fabrication unit
Cost Analysis

* Overview of the Cost Analysis

* Yield Explanations and Hypotheses

* IGBT Die

- IGBT die front-end cost

- IGBT die probe test, thinning and dicing
- IGBT die wafer cost

- IGBT die cost

* Diode Die

- Diode die front-end cost

- Diode die probe test, thinning and dicing
- Diode die wafer cost

- Diode die cost

* Complete Device

- Packaging cost

- Final test cost

- Component cost
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Price Analysis
* Overview of the Cost
Comparison

* Comparison with Toyota Prius Power Module
WL Z IR E R R
g w  E3%
Fiifi: 17898818163

HL T4 . wangyi#micro-nano.com (#:@)
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MEMS Consulting Youwr Best MEMS Pawtner inv Chinav

FMATE# (MEMS Consulting) LT 2012 4E 9 B, B AT HsIBEMEL R R, TiE2h i
MEMS AR5 &, TR AL FEH .

TS A RO BE P, JEIR MEMS KIS, N iRME MEMS . SRS
ARG BRI KR BURSS « Tz R RIE 55

AW T RTINS &1, BRE T EMARARBIREEZ I “5E KL MEMS
T2, HETS RO E W R B K MEMS U0 . 22 i IR (MEMS 11737 /4 1)

9, 2R B N B 52 /G ) MEMS B 3T .
D )
:{:-” ‘; 7. ‘,‘ . : \

MEMSeminar Enabled China MEMS Industry

AR MEMS Msfi—— “Fk” 3T MEMS T BTN IR R, RT3
ALK, A E MEMS PR TETT, O E MEMS A7)V 55— Sl Rk

B FUATU -

Excnanoe

Caopérmttom,

Prooress

o LR IEAE . FCRR(. BT PO A f s %5 E
o PUREfE: R/, FR. PR, MO e . =
o HIANEE: RFMEMS. HR¥Z%%. JESEA. ML 25 = 4

o LAMEIIS: b TSR, AL @)

o JEEME, WEL. EDLAHRIE. A P e >

o BT B A AR

o FMLFE: WILEBE, WIS, BRS O

® ﬁ ﬁ %*—I'EE‘/& %qﬁﬁﬁ‘#‘ MEMS ﬁ{%‘%@
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(3) REEHFM

Title: Doped substrate regions in MEMS microphones

Assignee: Robert Bosch GmbH

Abstract: Systems and methods for preventing electrical leakage in a MEMS
microphone. In one embodiment, the MEMS microphone includes a
semiconductor substrate, an electrode, a first insulation layer, and a
doped region. The first insulation layer is formed between the electrode
and the semiconductor substrate. The doped region is implanted in at
least a portion of the semiconductor substrate where the semiconductor
substrate is in contact with the first insulation layer. The doped region
is also electrically coupled to the electrode

Title: MEMS device with getter layer

Assignee: TRONICS MICROSYSTEMS S. A.

Abstract: A MEMS device comprises a first layer (1), a second layer (2) and a third

layer (3) sealed together. A mobile structure (7.1, 7.2) in the second
layer (2) is defined by openings (8.1, 8.2) in the second layer (2). In
the first layer (1), there is at least one first—layer cavity (6.1, 6.2)
with an opening towards the mobile structure (7.1, 7.2) of the second
layer (2). In the third layer (3), there is at least one third-layer
cavity (9) with an opening towards the mobile structure (7.1, 7.2) of
the second layer (2). Therefore, the third-layer cavity (9) and the

second layer (2) define a space within the MEMS device, A getter layer
(10. 1, 10.2) arranged on a surface of said space. The getter layer (10.1,
10.2) is preferably arranged on a surface of the second layer (2) and
in particular, the getter layer (10.1, 10.2) is arranged on a static part
of the second layer (2). Alternatively, the MEMS device has a third-layer
cavity (24) with at least two recesses (25.1, 25.2, 25.3) and the getter
layer (26.1, 26.2, 26.3) is arranged on a surface of the recesses (25. 1,
25.2, 25.3).
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Title: Rough anti-stiction layer for MEMS device
Assignee: Taiwan Semiconductor Manufacturing Co., Ltd
Abstract: The present disclosure relates to a MEMS package with a rough metal

anti—-stiction layer, to improve stiction characteristics, and an
associated method of formation. In some embodiments, the MEMS package
includes a MEMS IC bonded to a CMOS IC. The CMOS IC has a CMOS substrate
and an interconnect structure disposed over the CMOS substrate. The
interconnect structure includes a plurality of metal layers disposed
within a plurality of dielectric layers. The MEMS IC is bonded to an upper
surface of the interconnect structure and, in cooperation with the CMOS
IC, enclosing a cavity between the MEMS IC and the CMOS IC. The MEMS IC
has a moveable mass arranged in the cavity. The MEMS package further
includes an anti-stiction layer disposed on the upper surface of the
interconnect structure under the moveable mass. The anti—stiction layer

is made of metal and has a rough top surface.
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(4) EEERNATF

Title: MEMS MICROPHONE WITH IMPROVED SENSITIVITY
Assignee: TDK Corporation
Abstract: A MEMS microphone with an improved sensitivity, e.g. a reduced

temperature dependence of the sensitivity, is provided. The microphone

comprises a MEMS capacitor, a charging circuit and a bias circuit. The

bias circuit comprises a closed loop control circuit and creates a bias

voltage with a temperature dependence
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Title: MEMS SCANNER PACKAGE AND SCANNING PROJECTOR INCLUDING THE SAME
Assignee: LG ELECTRONICS INC.
Abstract: A mems scanner package and a scanning projector including the same are

disclosed. The MEMS scanner package includes a MEMS scanner including
a mirror surface for reflecting light, a magnet disposed behind the MEMS
scanner, a lower case having an accommodation space formed therein to
accommodate the magnet, an upper case having an opening formed therein
to pass light, reflected from the MEMS scanner, therethrough, and a
transparent cover unit for covering the opening. The transparent cover
unit is embodied as a transparent member, and is coupled to the upper
case while being inclined at a predetermined inclination angle with

respect to the MEMS scanner.
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Title: MEMS GYROSCOPE WITH FREQUENCY REGULATION AND ELECTROSTATIC CANCELLATION
OF THE QUADRATURE ERROR

Assignee: STMICROELECTRONICS S.R. L.

Abstract: A MEMS gyroscope, wherein a suspended mass is mobile with respect to a

supporting structure. The mobile mass is affected by quadrature error
caused by a quadrature moment; a driving structure is coupled to the
suspended mass for controlling the movement of the mobile mass in a
driving direction at a driving frequency. Motion—sensing electrodes,
coupled to the mobile mass, detect the movement of the mobile mass in
the sensing direction and quadrature—compensation electrodes are
coupled to the mobile mass to generate a compensation moment opposite
to the quadrature moment. The gyroscope is configured to bias the
quadrature—compensation electrodes with a compensation voltage so that
the difference between the resonance frequency of the mobile mass and

the driving frequency has a preset frequency—mismatch value.
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