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System on Package J1==

—~E=2 |

X714t

Passive Embedded SOP-L (Laé“o' gftl_ed) i
. - Cost effective Solution e g
Passive ~ Effective @ f < 5GHz e -
Integration e =
—3 & Mztey 7|
; — (Ceramic)
Passive Embedded SOP-C SOP-C
. 4. ipterconnection - pPerformance effective solution
2.0F MEMS e - Effective @ 2< f < 50GHz

utet yjut
(Deposited)
__SOP-D

Passive Embedded SOP-D

1.Embedded
AF Passive __ 6.High integrated ! A
, y 7-Micro-via Substte - Size effective solution
. Embedds Materials & Process -
Optoelectronics Effective @ f > 20GHz

N Chip Stacking
Active {Deep etch, Waler thinning)
Integration MCP ( Multi Chip Package )
~ Active Integration Solution
N KE N




SoP-1L ¥3l Jl&

System On Package (SOP)-L (Laminate) 7| &

v Organic?| & (F2 PCB)Uol X slstE 7i&
- 5|2 Y3, B E JYHBletc

RHo| Mttt =M
(Integrated Passive Devices)
<> B
- Capacitor Resistor
- ;t,,f,a&:/,J_,J"L_t,cL. Tl
S ENEE m.mawrvj—» L {ﬂ;,_? ) j\'«j,‘t
HEYSE  NANYTE 45 LNUISE cmﬁ-’@ﬁr‘;ﬁ; ey
NI i b= W s
J1R0lA REFS} W [
(Integral Substrates)
5. 5824
— WEY 28,/ 1%
Ee R T
Build-up L& & 42T UEE OSH

v

- SOP-L JI& TN meA

(RtAicH 312 F8718 )

v
- ——

o HJIS ¥ 2EJi20l PCB JI&0l AL D& SRS S0

o CIXI& 3|2 > RF + Digital(B.B.) 8 LM BI5t7 At &2 &t
DELS, HES, RS B B0 S XPNES A8 32 T
SOP-L 2& @ &0 I8 2% HE0| ASE.

~ ess'1 A T
UWRB, Zigbee
HomeRF

EA8 Full module
(6X6 mmOi5t)
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SoP-L I S8 7 |

¢

e
@ PCB Z& AIE2 2004 38.4 Billion $ 0l A 200912 52.3 Billion $2 S & & 20| GI&H.
0l% SOP & A B2 microvia, multi-layer, Flex. 20t2 70% BT & X XI & (200411 =),
Q@ EPD & £0k= 20071 BT 15 HEO TS AIHO| HEEA2H,
20108 MK HEZ 170%2 4F0| Giag.
- CIXE 2HIAN OE A EXIDIG 882 E o548 420 Giade 20
t 2004 PCB market 4 ¢ Embedded PCB Market Prediction
1,600 3,000
$38.4 Bidon £ 1400| cguant
§ Q! I
o PR Gaeeste ; 1,200 == sates 2500
e e/ 2000 &
= 1.000f ' =
£ 800 1500
S 600 =
2 1000 &

400 2
500

6-Lay
% 200 |
0 0
2005 Primask 2002 2004 2006 2008
KPCAshow

2005. Fujt Chimera

Application JESCTS] PDA, DMB Phone . $mart Phone

MSM : SoC!

. fomli Memory : Chip Stack 'l  SoC + Memory
Main Chip SRR ¢ . Moduleft +HE LA} SoP
. SoC/MCP/$=E 2 X}
Pitch 0.5/0.4mm 0.3mm 0.2mm Sensor & Filter
. E -
Passive Compﬁ (%3 0402\ ﬁ — Thin Core PKG
0.5CSP 0.4c8P Embedded Passive+0402
D Bl i Conventional Mz FilledVia  Filled stack Via + Embedded passive
Build- P -
s’ 0 Rigid uild-up -s;e- :§: if": ﬁi m
Stack-via — 2stack ALL IVH Embedded passi
Filled via 1stack «OPTICAL PCB
. S$BUSTG STG/Filled Via Filled via + Stack via T T
O Rigid-Flex i ow; A §§ ﬁ
6-4-6 ‘848 B8-28 8-4-8(ALL IVH)
“ Tt 0 Fine Pattern  50/50m 35/35 im 25/25 im 15115 /m 10/10 im
Taidaieias” ) Micro Via .
-Laser via 80m 50m 30m 20m 10.m
-Paste fitled via 100 100m 80um 80um 60um
Q Solder Mask 50.m 40m 20um 15m 10
clearance

o JCE- Tl

b i, o e




Fine Patternig
Technology

PCB Pattern Road Map ﬂa

Fine Line Circuit Formation

t et
Technology [* 7 7 Suntractize - e e Adeiitive »
l « Electro
. ’ ~chemical
| enorey DER Phota Imaging ~Full Additive
$03-5000 10

!
I PRGWE) ‘
! 200-80¢ O %
i LDI fLaser
> ome Direct maging} E

Screen printing I

088 '/! |
‘ﬂ ' Line / Space «
i i t 1 t -t
[ 2001200 00100 7578 s0is0 30/30 10110 >

- 3| 2 Pattern O] 0! AlZtE & A J1 & 2| Screen Printing > Lithography, Etching -> Additive
E’;@Q§QJ @{‘E‘OI E_IOH ID %g

KE- TI
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Wet Etching Technology

vConventional Subtractive Process

Orill Plating for via connection Photo Resist Lamination
............ phpto resist
M | Petad Cu
| — "y 1

Exposure & Development Wet Etching Etetyop chemical PR Strip

grotoresist e "

o [ L Yy W oy (U Yy

| - —1 am ) Mo  eumn ¥

...~ Very Difficuit to get fine Line under 30 micron due to Etching factor

Seml additive patterning
" Fine Line Circuit Formation of PCB

Surface Treatment

v 25/25.m Pattern Images

;

PR & Seed Layer removal




Thick-Film Photolithography

B

Thick-Film Photolithography : Advantages

Paste

Application Coating
Screen Print/ L - Substrate
Dry(80°C)

Collimated U/V Light Lens

L L= Photo Mask

Exposure

Conveyorized Developer System

Development‘ fr\. ,/T\ ,/T\ ,/T\. '
f————-—-j

/ Vias
Firing [-_—_—_-__.I

v Higher line & space resolution
v More precise line definition v Photoimgeable process
v Lower cost process than thin film v Photoetchable process

LD aser Direct maginal

v_Subtractive 223 Additive pattern# ol Z2} &3
LDI Systems Exhibited at 2005 JPCA Show

LDI Makers Model Wave(nm) Min L/S(um} * Max Panel(mm)
Orbotech Paragon-8000 355 25-50 635%812

Pentax DI-Series 405 15-35 530%630

Hitach! Via DE-Series 405 10-40 5502650

Fuji Film INPREX 350-410 15-25 530%640
Dainippon Screen | Mercurex 350~-420 20+2 540%640

* Minimum L/S capability depends on the models (2005 JPCA, Company brochure)

v Why LDI?

ML L L

e;%r_
T




LDI (Laser Direct Imaging)

CCD Camera

Physical pane!
CAM image

Image targets

Panel targets

Scaling

25 pm features exposed

csP Sequential Buiid-up

Conformal mask imaging by LDl
ute 4
Outer layer imaging by LD 25 um annuiar ring

LDS (Laser Direct Structuring) 16|
‘ Meché-nism of LDS

-LDS compatible plastics material : doped with a metal organic compound

{
|
- Laser Activation : physicochemical reaction through induced !

iaser energy that breaks the organic compound and | newoses agoine vy
expose the metal atoms for the metallization Ralaad
t .
i
1
|
i

Metailization(plating}

Absorption
Al 1 'y
Exitation of Exitation of eloctrons and
lectrons oscillation
Cracking of stomic Intemat ransiation and
bindings relaxation
AB+hv > A+8 ,

Photo-chemicat “cold”
ablation

1 Vaporization j
Matorial ramoval I

- 10 -




LDS (Laser Direct Structuring)
Applications

Solid State Power Controlier Case

Muiltifunctionat Steering Wheel

% \, —

Electrostatic micro valves ﬁ

Rotary Encoder Casing Paosition Sensor Capacitive Inclination Sensors

Hearing Aids

Inklet Technology 18 |

=

PCB Using Inkjet Technology

[ sy Q"'g 28 w/ e
ga&us’gaiﬁ?gﬂ ““““—‘% e

 soo—— r_—_::q
Qj =2 rem [, Exoiea

5w

ﬂ S

t? AL R

[ cmrsmssemmmemm—
R e
B oy

QSRS AUste X0 TEEo2M Mo 288 & 45}
* DOD Ale| CIX|Y Mo > BAIY MY ZH, D45 80
/OB CA ER S H$o & HZH(XEE 3HT|E)

* B ool Ha0 e 3YE|R EI|IH HY

* Source: &2} SMT PCB Korea, 2006 728 5
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Inkiet Technology 19

"

Ink-Jet Technology : DoD & Examples

Demand Ink-Jet Technology

Transducer Substrate
- Oifi
(plezo or heater) L Orifice
— »
e o 0 @ [}
o ‘Subsxrale
! Motion

Deta Pulse Train

5 | o

Fluid at
Ambient Pressure

Character Data

w»-‘w

".3. B

thure 6 Ink jet printed embedded
resistor using conductive polymer; 100
ohm/sq.

Figure 1 Demand wode ink-yer glass device genrating S0y diameter dvops ar 2kH:

Aerosol Deposition 20

¢ What is Aerosol Deposition ?

{3 v Ultrasonic Atomizer v Aerosol Jetting
g SN
— ] FoPa% o) —» Sheath Gas  pergsg SMeathGas 560,y
gas flow In aerosol out I ' " T
N s
- /

ultrasonic
transducer

¥ High velocity
i

* Precise Deposition, Aerosol Drops
Deposmon

Head * Mask less, efficient Material Usage
cad T =

* Mesoscale (10-100 um), Conformal
« Laser Treatment Option for Low-Temperature Substrates
« Wide Range of Materials Compatibility

* Wide Range of Prototyping and Manufacturing
Applications

- 12 -



Aerosol Deposition

El 7| g2fte vl

nkjet Aerosol Screen Print Thick Film Photolithography
Deposition

Feature Size ~ 50 um 10 um ~ 100 um 40 um
Droplet Size 20-50 um 1-5 um N/A N/A
Standoff Height <1mm >5mm Contact Contact
Metal Contents in Inks Low Medium High High
Viscosity 6-8 cP 0.7-1000cP 100kcP 100kcP
Deposition Rate 0.1 mmd/s 0.25 mmd/s

A il v Laser Treatment for Low Temperature Substrates

{ Haran Wavelength : 532 nm
Power : 160 mW
: Spot Size : 10 um
i i ! Dwell : 100 us
A A i !
5 um line/space 2 um line/space
Pd on Sapphire oo —

Aerosol Deposition

Applications

f.ow Temp. Flexible Substrate
6 ’ i {Ag on Kapton)
Conformal Deposition Chip on Board (RF-1D)

50 um lines into S00 um trench Pattern by Aerosol Deposition
chip——""N_ ¥ .pu
Substrate—{—» |
i I . I . RN
Polymer TFT Display L ;
Ag on PMMA, Resistivity ~ 8 gohm-cm Embedded Passives

Carbon Resitors on FR4

 KE- 11
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Passive & Actiy,

JIE9 Eey |

Embedded passive

81 4

micram
Max # of /08 per Product |

Components per cm2

‘soider joinrs
#/eme

Max Comporents per cm2 #eme

FLEA 5

TAE I,

AR tol R
. B B

L N F A W LA R

v V.V YV

- 14 -




Trends of Embedded discrete chip [

X RE2 =3

DTHIIE, Bid OEAICH KETI
Sy .
o=l A
BRIT[S ¥t #2 't 4L :*f;"“‘:: e = == ==

[ = e e A

Cavity 8% 28 &€ SMDBILZE BT Cavity S¥F 23 ¢

) + M d Paste £= S 222 ® | - soldering 232 LEXHILAM viat B 22
£ | 2ez SMDZH 5 H&D viadlZe2 | E connection
OIM BH EUR connection SO 21H8I 12 Soldering B R
SHIWIOIE BEE 2D viakZ | -N&20IUOIE 2HAl & joint | US
=) 22 L2 SPE 1,200 BIGH FHI HE RS

EHY FN 2E EHNE

~JCE T

"
Embedded Resistor technical Trend 26 |
B
o oty (alH) ety
= ’ ST T aergy L tnk Jet
2% & et oy !
2y I 44y (st ) i E 3
ol X g 25 ~250 100
(Ohm/sq.) T~1u R B - 25 -100 600
Competitors Asahi Dupont Gould,sili':;gyaTech, ! McDermid Mg‘;i‘:b
Tolerance 10 ~ $20% 6 ~ £10% +£15% £10~15% £2% (?)
5Ee Mg He ge| AL B . 330l et
@4 “eruist gol = s Trimming 80| Trimming &0l wore ot
nesME
o 22| sjle) A, SO Xy T el He, NmTH e L, -
= M2 Tamming ofjﬂ“%a'l #ARH _ =X o el
Resisuve B y
Laver Copper Fail Resistive Layer
80 - 20,0000 InSite™ Embedded Resistors
TCR of Gould InSite of Rohm & Haas / Shipley
. MCE-"TTR

- 15 -



Thin Film Etching

27
e

Resistive maverial is (Length definition)
plated on a copper foil Anotker photoresist is applied.
exposed and developed

Foil 1s faminated 1o B’

form ao inverlayer core

4

(Widrh defirition}
Photoresist 15 lacunated.
exposed and develcped

4

Copper is etchied.
resistive marerial 14 revealed

Revealed copper i5 selectively

etched

Photoresist is stripped

Supplier Product Material
ﬂ Ohmega Technologies. Inc. Ohmega-Ply®  |NiP
Resistive material it etched Gould Electronics TCRE NiCr & NiCrAlSi
using spesific chenustry Shipley InSite™ doped Pt

4

Photoresist is stupped

Material thickness (Jun)

Rs (ohms/sq)

Tntrimimed tolerauce (%)

TCR (ppm/°C)

Max power dissipation (W/cm2)

Change in thermal cycling (=%)

Plating

M-Pass of MacDermid

Standard innerlayer process
is perfonmed to form: the

circuitry

Surface 15 catalvzed, photo-
Tesist is applied, exposed and
developed

4

resistor meral 1s plated,

resst is stripped

d

(Res:stors are laser mpuned).
encapsulant paste 1s applied

Exposed areas are accelerared,

Some basic propertics of M-PASS™ embedded resistors

Material thickness (jumn) 0.05...0.20...
Rs (ohms/sq) 25...100
Untrimmed tolerance (%o) £10...£20
TCR (ppwm/°C) <100

Max power dissipation (W/cin2) 31

Change in thermal cycling (+%) <]

S WSS ZH0| S=5tXI2 lower sheet resistance

 KCE- T

- 16 -




Interra of DuPont

Adhesion promoter is
printed on a copper foil.
paste is dried and fired

4

X-ray fiducials ave printed

and dried

U

Resistor pastes are printed
and dried; all pastes are fired

4

Laser trin: encapsulant is
printed, dried and cured

Foil is laminated to form
an tnnerlayer core

L.

Ceramic Thick Film

Srandard innerlayer process
is performed to reveal the
resistors

Resistors are trimmed

a

Encapsulant paste is
printed. dried and cured

-

A
i

Some basic properues of ceramic thick film embedded resistor:
Material thickness (Jjum) ~28
Rs (ohms/sq) 10...10k
Untrimined tolerance (%) =10..£25
TCR (pprv°C) -170...140
Max power dissipation (W/cin2) |6.5..92.5
Change in thermal cycling (%) 10.5...1

KE T1

Standard innerlayer process
is performed to form the
circuttry

Temunal pad material is
applied etther by plating or
by screen printing

g

Resistor paste 15 screen
printed and cured

4

Resistors are laser trimmed

[

& 280l

Polymeric Carbon Paste

TU-XX-08 of Asahi Chemical Research Lab.

501Xl 8t tolerance & &2 40] &4H

<
Some basic properties of PTF embedded resistors

Material thickness (jim) 10...25
Rs (ohms/sq) 10...100k...10M
Untrimmed tolerance (%) +10...£30
TCR (ppm°C) =200...=700
Max power dissipation (W/cm2) 1.5...6.8
Change in heating test (%) 2.8

\JKE TH

- 17



~ pnoto-pattemed PR~

Under development in KETT

#Printing or Coating'#|

woni Overcoating

2.1 mm

> X2 HE0 ANEH 80| Ot
- OlA 2 tolerance % &12|4 23, 1K 0I5t HEME 8ot X @S

1]

® [ ]
33 1688 J388 4780 6884 108ud

-> Low cost, environment-friendly, simple process
->» Problems: Low resistance, limited ink material

- 18 -



Flexible Buried Resistor

-2 R, C, L in flexible substrate materials
-> Buried R in LCP or flexible sub.

Materials for Embedded Capacitor he

¢ Commercial Materials

o Huntsman
Maker Sanmina Gould Mi::i DuPont m Gould Matsushita (Vantico) Asahi DuPont
W/ Motorola
- Probl
Trade Mark | ZBC2000 | TCC Fara Interra | Epoxy | TPL RS747 rblec CX-16 | Interra
Flex (Mezzanine}
BaTiO.
. Filled BaTiO; | BaTiO, | Inorganic 3 BaTiO; | Sintered
Materials FR-4 Polyimide | Epoxy Polyimide Epoxy Epoxy filler Photosensitive Epoxy BaTiO,
Epoxy
Dielectric 4 4 4 4~15 16 243 16 26~30 40~50 1500
constant
Thick
(':n:;ess 15,50 25,50 | 10,25 8-25 8-20 425 50 12-50 1240 | 10-20
Capacit
apaciance 1 o509 | 0.5-0.9 1~2 09-11 | Max10 | 54 1.8 10 5-20 300+
(nF/in?)

* 40% of total passive components

* Important roles in electric circuit
Cf. ECURL of Daeduck

- KE- 1

e RTE e |

- 19 -



Commercial_

Motorola

EP PWB complete

Process Steps
1. Start with Cu-clad inner-layer
2. Roller coat CFP
3. Laminate Cu foil
4. P & E top Mez. plate
5. Photo-define CFP
. Print and eich inner-layer: black oxide

7. Apply stability promoter

8. Screen print PTF resistors
9. Laminate RCC

10. Drill MVH and PTH

11. Electroplate outer-layer
12. Circuitize OL & apply SM

Commercial_

E Fired Cgramxic Type

Ty £ Ceramic T
B 5

: X dielectric paste
5] E i L oSumenssy
i LS. S A

= T o N == Coppet fol
¥ P S x4 =i

e
Fire n N, at 500*

187 U -

™ Iﬂntfﬁ

Ceramic -

L electiode paste g creerysyen
o, i .// o :

LI y-—‘“Cuppgvrfo"

- S, IR i

“ Ta e S e L i

Dupont (1}

Dielectric

Etched copper
foil electrode
7o

e X //‘ 10 :

Copper ceramic
electrode

- 20 -




Commercial_ Dupont (i}

£ Polymer Type

".f

DuPont Interra™ HK11

14 micron filled polyimide-based laminate

Commercial_ Sanmina 38
B’
[~ - 3 - -
FARADFLEX?® BCXX series Material Characteristic data
/ Properti | Method | .. ... FARADFLEX™ ]
i operties u’c; 8C24 |, BC16 BCiZ o, Bcs BC12TM BC16T |
Cbmememersion e e on 1 oe e | e
| o sz aerpPion) | dissy | A0055) ey §orege | st | oasie | s
‘ k@m:  ess Coaa o as L e} w0 w
t»iLoss_Ta-;om@HAHz ' ssaas o D.01;'> . 700157 ‘1_ 0.0155__“ 0.0‘__3_ 9.01?_ »5
L _ Pee Srengh. ke ; 90 0 w0 | = | os07 ) o7 )
ENE——
24t . MR } 24U Diclectic
- BC24
3 R
=3
‘5 PR |- 1Eum Dielectric
o 16 b e
g BE16 BeieT N
g 12 -~ } 12um Dielectric
Bc12 @ R ———
8 34 } 8um Dietectric
BCS o
——
44 10 30
Dk
-, KIEET1

- 21 -




Commercial_ Sanmina ﬂ

Processing guideline

1. Pre-clean
- Standard process 7 Curte 35704 m)_ Dielectric

2. Expose lmage / ‘ﬂ (8.12,16,241 m)
- Standard process {

3. Dry Film lamination
- Standard process

-

Patterning
ﬁ Pattern etching \ 1 l | i
- Thin core compatible line recommended 1 ‘
Ex) Thin core Schmid etching line
- Use leader board if not confident J

- Careful Handling required

5. Black oxidizing or alternative oxides
- Thin core compatible line recommended 1 | 1 |
- Use leader board if not confident

- Horizontal line preferred j I

\ - Careful Handling required
Important

B/O or Alternative process

Under Development_KAIST 40

g
-
Polvmer Ceramic powder
5 " § )
Good processability and . o "
Low cost §+ High dielectric constant g
e T rowb A Kk R T LT
High dielectric congant
Poly tmer mareis ceramic powder i
Lamination ¢ Fr
* Epoxy.BaTIO, composite .
5 2 . .
< BaTiOy: well-known and commercially mvailable high diefecrric 3.52kgliem?, 180°C for 10min / filn Lemination
constant ceraric powder 1
« Epoxy: compatible with PCB Top electrodes deposition . g /7
g
M, : BaTiO, . epoxy resin, gent. dispersant, . &
ateriats for ECFs : BaTiO, pander. epoxy resin, curing agent. disper«ant Cu sputtering: 1im . / \ /
| Bottom electrode Substrate
Capacitance measurement
40 dots, 100kHz »
€,7 .
4
¥
Cit tap Top electrodes
electrodes
7
Cubottom ; /
electrode
Nano Packnging and Inrerconnect Lab . KAIST
~ KKE TEH

- 22 -



‘ﬂ

Under Development_ GIiT !

.“4*,;
t Hydrothermal Process t Sol-gel Process

Bochclessiladtropatod 512 micrers Ou Copper o FRA Dieeckc catng oy,
FR4 o ECWM

TR i ayer

‘Bleckcless/Flectpieted 512 mactos O (sohion depostionevaporaton
FR4
: Lamination on PHB —Pﬁ
 Bloctioless/Eleciropiatad 512 microns Cu process
FR4
Top etectroce . . .
(Becioiess and o Diclectic patening s ———1
FR4
§maers Top electrode forming
150-200 nm d
FR4 _E

Application -ITRI @

“Embedded Passives on Multllaver Printed Wiring Board for 5 GHz Front-End Module” l

Industrial Technology Research Institute, Taiwan

ANT INa

BFF R

Swach PA
Fig. 1 Block diagram of the RF front-erd module

it I Venal Todues
gﬂ m Tlecar el L —
) i et Meni 15 Cippar ol ER=ETY
ot “m Doeaccic meral Diflermc | DX=3 2. DFe003 | 2w
i . & Mual 2 masterss] *
" ‘) R Dielecie | DK=65 DF=04 | tad
- i i c . Dlecms pwral 3 el }
" F ] Drelecrac TR DRe3 2 st
¥t | » Mo savientl 3 DF=02
": ¥ ! - . Duaiwctn: amwsial & Dilecmnc DE=53. D=0 84 Jail
' Me, s wteruat

i Dieiacic el £ Dlerke | DX=13 DF=0% | 3=

Rk ;) L  ———— T maenal §

{ r—— -l T —— Sbte | el s of by
B\ o

alp

Fig. 19 Phatograph of the $2DT switch  Fag 15 Phoegrapk of the WLAN PA module ECTC 2006

- 23 -



Appllcatlon -JMD ﬂi

Design and lmplementatlons of RF Systems and Sub-systems in LCP-type
_Muitilayer Technology” =

[ENOFEI- S

2agn

<«

Jacket Micro Devices

=
B

u‘dlj.AN MIMO front-engm bul

iy >
g

Iding block.

by

a1

Rugers Hydrovarbon 17 Timals 1, 348,
[RONSESELYS )

BOITMIT g, 10, Ens 0N

M3

Rogers Hydracarbeon 07 Tnuds.
o 3N mnd 060

a4

Assembled 1x1 MIMO FEM

ECTC 2006

§ KE@TI

~ Application -KETI

K Dlplexer FR4+ Er40 material (Hitachi)

4.66 mm

e R R - Meas vs Sim
|‘
/ )
/ ’/// 20 /
A=16.8 mm? | |
-, 84% Size Downll | .o 'L“ )
. Frequency (GHz)

- 24 -



Pfsmermemam—t}

Future Roadmap in Muitiayer

EPD A XHJHE Roadmap

2005~2007 2008~2010 2011~2013
. . Ink-jet processing
Juk=a ] EPD for Rigid PCB > EPD for Flex PCB > EPD for Flex PCB

* EC, ER, EL composite » EC, ER, EL composite o Ink comp. EC/ER/EL

 Low loss substrate « Conducting polymer ¢ Conductor Ink : CP+

« Rigid buried passives * CP + metal filler metal filler
* Low loss substrate

wearable
devices

0B
0

Single lamination of . g
Rigid EPD-PCB Flexible EPD-PCB process >/

. Embedded RF . .
RI= | | High speed SIP/SOP> e o > Flexible EPD dewce%

*KETI EMPRC

Buried Active by Bulld-UP |

ITRI: CISP IBM-R
(chip in substrate Package) : :

(a) Substrate core

mAIRER [ et naa

Cu or Au

() Wafer (hinming and dicing die bonding ABF * 2005 Bump :20~25um

v tr——Cu plating:4~10um

IZM & TUB: CIP
(Chip In Polymer)

(&) Solder mask pmting, ball mminting, smgalizing

= 2006 ECTC

Wafer grinding(50~60um) % Die BondingAl chip Cracket&

« 2002 EPTC

- 25 -



Buried Active by Build-UP

IZM & TUB: CIP
(Chip In Polymer or Hidden Die)

Cubump Viatochip Culine viato substrate

thin chip
adhestve/ substrate core

Fig. I: Interconneet principle of an embedded chip in
PCB build-up layer.

Fig. 3: Chip embedded in a substrate with thin core
Cvia metattisation only by electroless Cad.

. S: d clup in a RCC layer. = et e M

2 Embedde P ¢ layer. Fig. 6. Microvaas o embadded chips metatized with
efectroless platny and () DC lectropianag
sevesse pulse planng

. = . i
Buried Active by Laminate 42 |
: Yy
Nitto Denko SHIFT (European Union funded prj.)
intertayer dislectric Film
Swucnring T cbp Bardmg ot iy T
Curing and B B
surface mounting e S— - -
- O -
Lamination and Structuring of acciional layers v
Formation of through hole contacts -
Flex Fig. 9: Schematic process flow of embedding of thin chips
into a flexible witing board.
Flex: . . -
[ ntertayer dielectric film Thermo setting | I By
[_Er=2.57/01=0.007 @10GHz | 204m
« 2004 CTC H 2y
— ; 4 10pm
e
- KE T
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