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Others | | Pressure | | Accdlerometer | | Mirror Array | |Channe|slNozzI$| | Others |
Thermoneter_| Fud || copsitve | H ProtonicSwitch | Chand  |H  Filter |
Biometric | Capacitive | Piezoelectric | _IProjection S,/stem| ‘I Valves |_| Tunable Laser |
Humidity | Piezoresistive | Force-balanced | _I HDTV | _I Chambers | _I Atenuator |
—I Wearable Display | —I Nozzles | —I H-pump |
—I Bar CodeScanner| —I Biochip | —| p-phone |
Relay
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Deposit & Pattern Oxide Sacrificia Etch

Deposit & Pattern Poly

Oxide Poly-Si Anchor  Cantilever

FA AR : DARPA MTO (Microsystems Technology Office) ffi #& & 4+

Al T RO TR
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¥ Slanted { 111}
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Yy % -

Backside Mask

<100>

/
Boron-doped
Si Membrane

FAH AR : DARPA MTO (Microsystems Technology Office) fii 4 # 4+
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Etch Spring-K laasen, , 1995
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Cap
= =
Ceramic Base
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Pre-molded Plastic Cap

/Encapaul ation Gel

Pre-molded Plastic Body
Pressure Sensing Die

Bond Wire

Metal Lead Frame —

Adhesive DieAttach
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< BN E B AR
#— lllustrating the Disver sity of MEM S Packaging Requirements
Electrical | Fluid* | Media |Transparent | Hermetic| Stress | Heat Thermal | Calibration & | Types of
Contacts | Ports | Contact | Window Sealing | Isolation| Sinking | Isolation| Compensation | Packaging?
Sensors
Pressure Yes Yes Yes No Possibly | Yes No No Yes PM.C
Flow Yes Yes Yes No No No No Yes Yes PM.C
Acceleration Yes No No No Yes Possibly | No No Yes PM.C
Yaw-rate Yes No No No Yes Possibly | No No Yes PM.C
Microphone Yes Yes Yes No No No No No Yes PM.C
Hydrophone Yes Yes Yes No Possibly | No No No M.C
Actuators
Optical Switch | Yes No No Yes Yes No No No Yes C
Display Yes No No Yes Yes No Possibly | Possibly | No ©
Vaue Yes Yes Yes No No No Possibly | Possibly | Possibly M.C
Pump Yes Yes Yes No No No Possibly | No Possibly M.C
PCR Thermal Yes Yes Yes Possibly No No Possibly | Yes No PM.C
Cycler
Electiopioresis | Yes Yes Yes Yes No No No No No PM.C
Passive
Nozzles No Yes Yes No No No No No No PM.C
Fluid Mixer No. Yes Yes Possibly No No No No No PM.C
Fluid Amplifilier| No Yes Yes No No No No No Possibly M.C

*Fluid includes liquid or gas ?P: Plastic, M: Metal, C: Ceramic

;82 (300~450°C) (E-+P0)

=SS CYRLOPESE Syl
Bk FERS

B - TEREE

' SEEE

° fERBR

=]
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3. Au-SIBVHE&EE » =TFEENW
Wafer/SHaE _CiE FAUERE » OIS

B EERSGES »

—EERIR

E#J363°C - ERBHEILBEE - FTPAT
MR KEECREES - 3N - =8

HineW B ES G RES B E—BEEEZRENRE -
AR B EEHEN O ZEEZBE (Herme- 4. Pb/Sn SolderiZ s » EEHCUBM
ticity) - {(E¥IIREISHEFIWaferzR EHY
FREEZEXRMEES AT EEO
RESRENEMFERZEBERL - [om— ]
= Silicon >700C Silicon
S B R - —
SO; S0,
. Pegmeabili% (g/cm—a—}grr) u - Silicon Silicon
4 10 108 10 102 10 0% o L — ]
7 Silicones .
g 2k Epoxies, — 1.0cm
£ 0 0 0 O O 00 O O 0 0 O
g -3 — 1.0mm O\é’o\sl‘-’o\sfilo\sfifo O\S!i/o\élo\ Sli/o\sli/o H,0 o\é/Qéilo\sl‘_/o\sl‘_lo
% 4l Fluoro-Carbons o1mm nén an\ﬂp\ﬂ H/Qﬂfc\nc') LJHzo (|) (|) |o (I)
= Glasses vYYY ] L1
2 5 Metals S S S8 S8 88 S S S S
_.8 oéo(l)o‘l)oéo ooooocl)ocl)o dé‘dg‘o’é‘o’cl)\o
6 L | LA L /1 1.0um
Min  Hr D Mo Yr ]\.{Or:IYO? Silanol bond Dehydration Siloxane Network
AT RRBE R PSR AW RS
EFEMRMEE £ 23 B http://www.material snet.com.tw




EFBE /IR EER

T, Vdc, t, mat

Ll CEA

AE= EhERE 2 Al +DY Bk &

7 S R Organi cZEFI EI371,2 E K= 3@

ZEHR o Organi cBH EIRIZFRE BRIE

KRN - tHEZEZTIHE Outgassingdy
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WESY » —/ERR FEAVSERE BT EEMBEAERIFRETREK < Ik
##l(UV Photoresist) - ZZ[ISU-B AE- %> 7T_|—_|1“311‘§§ EEMEBRoINHEE
4000 L IGAFEZPMMAZPolyimide SKEEB KX > SN ERBEHSEERN
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— ~ BAETJI(Stress)
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BEREGHEERERETIRE ~ B
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o Die Bond Cure

6 1 mil Au wire
Wire Bond
100% Inspection

Electrical Trim

Gel Fill

@ Gel Cure

<—|Z| Gel

] Cap
Cap Attach

@ Marking

Trim/Form,
Singulation

/AN Electrical Test

@ Electrical Gate

V/M Inspection
16 V/IM Gate
Shipping 17 Packing
18 OFI (V/M, Admin) Gate
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DEVE - FEERMBEERITER En=EKEL-
AT REDEDER ~ Fhl{b(Custo-
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= e ﬁﬁﬁ%%%ﬁ%‘%%ﬁéﬁ%ﬁ#%% 1. Gerke, “MEMs Packaging” , Ch.8 ,Jet Propulsion

+ | =, = — = iE i Laboratory, Pasadena, California, Jan., 1999, USA.
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