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Pakovanjem se ostvaruju veze mikrosistema sa spoljnim
svetom

Nivoi pakovanja: cHip
— LO: Oblici na Cipu -
—L1: Cip
— L2: Nosac Cipa
— L3: Kartica
— L4: PloCa
— L5: Kablovi

T~ CARD




Mikrosistem se montira (pakuje) u kuciste zbog:
— /astite komponente od radne sredine
— [astite sredine od materijala i rada komponente

/astita od sredine:

— Elektricna izolacija ili pasivizacija od elektrolita i viage

— Mehanicka zastita za obezbedjenje strukturnog integriteta
— Opticka i termicka zastita da bi se izbegli nezeljeni efeki
na karakteristike

— Hemijska izolacija od grubog hemijskog okruzenja

/astita od komponente:

—Pravilan izbor materijala za eliminaciju uticaja komponente
— Rad komponente kojim se onemogusavaju toksicni
proizvodi

— Sterilizacija komponente
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» KuCiste je jedan od poslednje istrazenih elemenata mikrosistema
* Ne postoji opste primenljiv metod pakovanja mikrosistema
e Svaka komponenta radi u specificnom okruzenju
e Svaka komponenta ima jedinstven nacin rada
e Elekiricna zastita:
— ElektrostatiCko oklopljavanje
— Penetracija viage (glavni uzrok otkaza za biosenzore)
— Adhezija na nedjupovrsini
— Naprezanje na nedjupovrsini
— Korozija materijala supstrata
 Mehanicka zastita:

— Krutost; kuciste mora biti mehanicki stabilno tokom zivota
komponente

— Tezing, velicina i oblik kucista moraju obezbediti ugodno rukovanje |
Ispravan rad komponente
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e KuCiste Cini 75% ukupne cene mikrosistema

e Mikrosistem Cesto mora da bude u direktnom kontaktu sa
okolinom

e KuCiste se specijalno dizajnira za datu komponentu
e Pouzdanost

o Kompatibilnost medijuma

e Modularnost

 Male veliCine

e SecCenje plocice i oslobadjanje Cipova

e Stres

e Odvodjenje gasova iz kucista

e Testiranje komponente

e /atvaranje kucista

e Integracija



e Priprema donje strane Cipova na plocici

e Razdvajanje Cipova

* Odabiranje Cipova Pad
e Pricvrs¢ivanje Cipa (a)

* Inspekcija

e Bondiranje zica (b)

e Inspekcijo Lt
e Zatvaranje kuéista (c) I g
e Odsecanje izvoda NN
e Markiranje (@) (5) (©)

e Finalno testiranje

Wire




Metal can. Flat pack.
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Dual inline package (DIP) Chip Carrier Pin Array
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METALLIZED BUMPS
FOR CONNECTIONS

e Bondiranjem zica
mikrostrukfure se povezuju sa

makro svetom
— Koriste se razliciti metali, najcesce METALLIZATION

Au i Al N

FLIP-CHIP
BUMPS
WELDED ONTs
| — SUBSTRATE

*Flip chip postupak comcrons
— Za pricvrscivanje Cipova korisfi

metalizirana ispupcenja (bumps) SUBSTRATE
.o (B)

— Brza konekcija

— Dopusta individualnu optimizACijU  ansisr. (6) Transaer mveried snd sandea o o 17"

Cipova [

. ooy .o . MOUNT FLIP-CHIP

— Povezuju se razliciti materijali — \_T]
OVERBONDED CORRECT UNOEHB\ONDED
AND SQUASHED BOND (ACTuaLLY NOT
FLAT HEIGHT BONDED AT ALL

IN THIS CASE )
o



e Hermeticko:
— Zavarivanje
— Lemljenje
— Zatapanje staklom

 Nehermeticko
— Kalupljenje epoksi
materijalom



Plastic Cap and Plastic

Preamp MEMS Substrate are Copper-Clad
Mot to Scale
\ Plastic Cap / Die-Attachment
\ ~ / Material
Conventional / _
Conductive Lead Conductive Epoxy
Frame ,Fncapsulant
" 7
NN [/ -
Plastic Base _ Plastic Base
Adhesive

Poprecni presek senzora zvuka upakovanog u Lead
Frame kuciste zajedno sa Cipom predpojacivaca



Copper-Clad
Plastic Cap

Signal-
——conditioning
IC

/ Beam |ead
] package
Chip
Vacuum Capacitor Conductive
Surface Epoxy
Mount Encapsulant
Adhesive

Poprecni presek senzora pritiska upakovanog sa Cipom
za podesavanje signala



Silicon chip Coated mirror surface
Metal shield

May be Pin Grid or EGA

Reflecting Surface
of Micro Moving
Mirror MEMS
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* Cal Mowving Mi M
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| * | Glass Base
= - Ceramic
DE— Support
Flate

Tackasta ogledala za kosmicku primenu



MEMS Packaging Roadmap
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Product Specific Unique Package
28 Pin CERDIP

Hermetic Firewall

Flip Chip

BGA

Aur Bag Sensor

InkJet Print Cartridge

Photo and Voltaic

Pressure Sensor

. Oxygen Sensor

. Ultra-Thin Chip Stack

. Microphone w Hybrid Amp
. Plastic Cap

. Metal Cap

. Cavity

Chip on Chip

Chip in Cawity
MEMS on Chip
Chup on (in) MEMS



MEMS Application Domain Map
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RF & Microwave Board Design Softwar

Microstr uctor

Microwrawve
Ll | w— http s mwotfice. com
Office 2000




.. Dokt ceoutrow < M boeke

sresery s _ | A Observe oompletesoltmmfmmLeﬂto Right, Val -
[  Pump - Router — Dual In-line Package

Note - Can be made

hittp. /iwww cfdrc com/  @vailable in other package forms
such as BGA .
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Re-metalized
and
Planarized
back-side-
thinned IC

Pocket Edge

| with caVIty*hwﬁﬂg

thinned IC

Multl-layer A
interconnect
metalization

Chip-Substrate
interface

3D integration of embedded back-side-thinned IC into multi-layer
interconnection substrate structure onto which.may be mounted a MEMS

for interconnect.



Mot o Scale

1. Silicon Capped Micro-Machine protection.

Steps of Packaging Cap Wafers

M,Silir.:un Cap

£y

+— Silicon Die

2. Silicon Capped Micro-Machine die with gel-coat protection.

-

~ Gel Coat Protectant

p

L

Plastic Cover

Molded over or

3. In a MEMS SOIC package the thickness is non-standard. /Snap Fit
f 1 I'.

i

N

\
v Lead Frame
A\
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Mot fo Scale

1. Standard CERDIP, cavity leaded package Solder-seal DIL package /Eﬂldler
Frit Glass [, ] wealor
e ‘PJE'LT/ Seal i i1 Ceramic
/ | ) Frit Seal
. " Lid

2. SO Pre-molded Cavity Package Array-assembled epoxy-dam cavity package

Cerale_MelaLQLQ[%an ic Lid Cerami al Lid
Croy Bt —
Seal - " ,K

o L B = =

/ \S 4

Pre-molded Plastic Body Liquid Encapsulant _ _
(Transfer Injection) Ceramic or Laminate
3. LCC snap-array cavity package Solder Seal, Frit or Epoxy
|.-‘*-.. I 1 ..'""-\.l |.-"“|.. I 1 ..""\-\.l |.-'“*-.. I 1 ..-"-..l
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™ Ceramic Snap Element



CulAg Ball or Flat Grid Amay

High Performance Module /
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SCNsoOr

electronics

actuator




.
circuit design | o |50 AU
and simulation » =

Integracija hemijskih, mehanickih, biohemijskih i optickih
mikrosistema sa elektronikom
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— Pre proizvodnje K
— Tokom proizvodnje IK
— Nakon proizvodnje IK

Integracija mikrosistema nakon proizvodnje K zahteva:
— Niskotemperaturno (<4500C) procesiranje
— Hemijski benigno okruzenje
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circuit .
.| fabrication
~.at a foundry
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fabricated
microsystem
on a chip with
circuits

(Gas sensor

Accelerometer




MS pressure
sensor array

Micrograph of pressure
sensor array



