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Future is now!

ECURL™:Embedded Capacitor Using RCC and Lamination / ETRA™ :Embedded Thin or Thick Film Resistor Application
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Future is now!

CONTENTS
Application DDR2 256M UDIMM
- Embedded Resistor, 10, 220 % 5% o
= Thick Film ¢ Carbon Paste 10Q/sq. L03
-Very small size carbon resistor Los
> Resistor width is under 400um T
-Tight tolerance control with Laser Trim
- final + 5% resistance control
Tech. Points :
CACICH
wsiilnasn 4 YIRS TP
X¥YET THYYW ¥ e "." yEX
° LI (-] do ¢
e o0 s ot g a Q.
10Q *5% resistor 220 5% resistor
Product size 133.35 X 30.00mm
Thick. / Layer 1.27 0.1 mm, BLayer
Material FR-4
Finish OSP, Tab Gold
Line 7 Space 100/100un Carbon Resistor

P> paeouck

o ps DDR2 Memory Modute for Slim Type Server
Application Computer Main Memory (4GByte)
~. Small Area Embedded Resistor 22¢
> Thick Film : Carbon Paste, 15Q/sq. —
-. Module Size Reduction with Embedded 101 / Outer Layer < Carbon Resistor >
Resistor application : LpDIMM Resistor Application
Tech. Points W
LoDIMM with ETRA :
Product size 149.15 X 28.00mm VA
Thickness 1.27 £0.1 mm
Layer/Structure 10 Layer
Material FR-4
Hole Size 0.25¢
Finish ENIG, Tab Gold
Line widih t ! !
7 Space 100/100um Converntional DIMM
) paeouck
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SUMMURY

Application

Duplexer for Mobile Phone
§ -, Embedded Capacitor by ECURL
Tech. Points >15~25pF/mt wi?h High—gk RCC : Dk=30
Product size 100 X 100mm
Thickness 0.45+0.05 mm
Layer 6 Layer
Material FR-4 / High Dk RCC
Hole Size 0.10¢ LVH
Finish ENIG
Performance Q = 35, SRF = over 10GHz

Embedded Capacitor by ECURL®

Future is now!

YER STRUCTURE

LO1

§

L2 ‘ ' ’ Z@omcc
Lm G
™ High ok REC
L6 i

PRODUCT '

IP> vaeouck

CONTENTS
[
— Slim type hand held products and modules =
Aoplication | (\pc, HHp, RF Module, SoP) .
~{ ™ e
- Small area resistor embed ¢ 33Q &10KQ 3 10L / BUM H-Type
~Tight tolerance control with Laser Trim = ww-f'ﬁ-g Inner Layer Carbon Resistor
-> final + 5% resistance contro!
- Low cost inner layer embeddable resistor
Tech. Points -> Carbon paste materia!l
1 C o
) R id - -
. @ [ '
Contact Carbon Print After Fress
Product size 149.14 X 142.92mm
Thickness 1.1 0.1 mm
Layer/Structure 10 Layer BUM H~Type
Material High Tg FR~4, Halogen Free
Hole Size 0.25¢
Finish osP )
Line / Space 90/90um inner layer carbon embedded resistor application
Py paebuck
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MEZZANINE
MAKER SANMINA DAEDUCK MOTOROLA
c::?SF;ELR FR-4 HIGSCDCk /RCC cFp
( @;?gsz) 0.02 0.02 0.03
TH'&'::'iss 50 10~45 12
CA‘():E;;A:;CE 0.5 0.5~22 10
C:: (')égzn DEVELOP+ETCH LASER DRILL+ETCH DEVELOP+ETCH
KEY TECHNOLOGY LT};T&?& LASER ABLATION PHOTO DIELECTRIC
APPLICATION NETWORK BOARD Nm%“;ﬁg/"sﬁf/ RF MODULE/SIP

® ECURL™ : Embedded Capacitor Using Rcc & Lamination

P> paepuck

L02 Cu Open

CNC, Laser 713

E2, UAE e s

PATENT NO.
AMERICA 10/971,197
CHINA 200410086173.6
TAIWAN 93130287
KOREA 10-2003-0082902
KOREA 10-2002-0065114
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.Capacitance

Future is now!

: - Remarks
Materla). -~ Range and Q : : o
. 1~4pF
o L.
e Lxw . )
. - | C=¢£.Dk [pF] 4~TpF Capacitance value is
- o - Q:20~40 determined by
&.T_,. —/ KW . T 8~22pF fmt 7~15pF @1.8GHz customer specification
Y Q- - E: B‘ESDE/mW N P and electrode area.
e —— tof T, L,
unite " Over 150F

< Remarks>

>Material : High Dk RCC (BTO or STO Filled RCC Material. Dk=20~40)

»Capacitor Tolerance : £10%

»TCC (Temperature Coefficient of Capacitance) : under 100ppm/T (-20C~140C Range)

»Embedded Capacitor®| Design % AIZ2 =g 20t Y D28 QALE 0 Tiet 0 C128t spec.Ol HEEIH, Bl ¥
Lay-up & DesignOll Mzt DFM S0l 3 S¢S ¢S,

Capacitor Terminal Capacitor Terminal

High D, Material

Top view Cross Section

Dielectiic Distance

! Capacitarice Areés

tmbedded Capacitor {by ECURL™] 212X

0> oaebuck .
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Remarks

Inductor Design Parameter Inductance Range and Q
2~5nH

4 Shape : Round, Square, Meander N
@ Stacking * No stacking. 2 Stacking 5~7nH Q=45~80 Inductance value deter_mlned by

. shape, turns and stacking
@ Tum : 1~10 (up to customer design) 7~13nH @1.8GHz

’ n numbers,
@ Layout : Inner layer or auter layer
Over 15nH

< Remarks>

>Material : Normal FR-4 with normal PWB Process (for High Q application, special process is needed)

»Inductance Tolerance : £10%

»Need RF Simulation for exact design and actual inductor value.

»Embedded Inductor®l Design & AIY2 HE 20t ¥ 24 QAR @2t i CHY Bt spec.0] MBS0, & ALY, THE
HE S Design0il M2t DFI S40| A F&s 28,

s n

n
n

-

Quality factor {1800MHz|

Maximutn quatity Factor

T 3 ¢« a4 6 1 & ® w 1 s . 7 3 ’ 10 1
Inductance (nH) Inductance (nH}

0> paebuck
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" FEM (Front-End Mod e)

 FEM: 0] %% ©27]9) RF Frontend ©& A28} A7 REEA, o] 5 54 dg7oM opd=m 1/
HAdg 4 2n:5 A3 E 7%’45}“ Az e & FF §]§T %*]is"«] 15} 8.5 0
RF " H, Duplexer, Diplexer, 2 $1 &, PA (Power Amplifier)5-2 3 7128 ol §35td 283 A7 =&

< FEM2 7|23 0 2 pAM, SAW%H el 29X 2E RE Jgoz FAHY, 719
@"""—“[’([5/3 r:‘—:;]lx!‘]

Beiplesar or $P37 A

ANY PO FRAR,

1 4
Corn RF Fant Modu’?”pm Dueal RF Full Module

[0 tripte/oual Fem

. Triple/Dual RF Fuli
K Module

D Quintplexer

A-GPS/S-GPS Quintplexer

P> oaepuck

Future is now!

FEM A&

+ FEM A 42 @ %7] Al 9] 27t vlallgte S7ats 4
-2005% 99 Boll A 20083 & 169 B8 £Fo2 T/ AW
-FF RERE wlol S AHFZI(PAE WAF X EEY A4 FH AT

-2006'd & ) Triple Band FEM ] U153}, Quad Band FEM$} ©27] A& %7} 49 S

(B9 o gay)

R 2004 2005 2006 2007 2008 2009 2010 H

S AN 9.07 9.84 11.17 13.38 16.09 18.28 20.82 98.65

e IJIUANZ 0.82 0.94 1.16 1.41 2.42 3.47 4.37 14.59

L1 0.04 ‘ 0.06 0.09 0.16 0.62 1.17 2.03 4.17

[ «8 0.7 0.78 1.02 1.03 1.33 1.21 1.09 7.16
HEY

ne UL 0.2 0.16 0.26 0.38 1.09 2.26 3.28 7.55

.} ] 0.16 0.22 0.35 0.54 1.17 3.43 5.31 11.72

* K& : Navian, ‘RF Device/modules for Cellular, Gartner, IDC

0> paeouck
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Manufacturer
System Customer
Domestic International
MLG-Innotek
(DPX+PA module+ Tx BPF +
Power Detector - PCB) mSkyworks
mSamsung Electro-mechanics (Tx BPF + PA module + Power
CDMA (DiPX + DPX + PA module + Power Detector + DPX - PCB)
Detector + Tx BPF - LTCC) MAgilent
®SAWNICS QI &) {PA module + DPX - PCB)
(DPX+PA module+ Tx BPF +
Power Detector - PCB)
®m Audiovox - Sarmsun
# Firefly Mobile sung
aL G-Innotek w Hitachi » Sanyo
(SW+PA module+ Tx BPF + aPhili alG w Sharp
Power Detector - PCB) Hips . ® Siemens
. {PA module + Power Detection + LPF | m Motorola .
mSamsung Electro-mechanics +SW - PCB) NEC = Sony Ericsson
GSM (DiPX + LPF + SW + Coupler + n . m Vertu
Tx BPF - LTCO) mAnadigics u Nokia
R . (PA module +harmonic filter +
mPILKOR (in developing) Switch - PCB)
(SW+PA module+ Tx BPF +
Power Detector - LTCC)
Quad-Band mLG-Innotek mAnadigics
(CDMA /GSM) (CDMA FEM + GSM FEM - PCB) (GSM + DCS/PCS - PCB)
0> oaepuck

8-layered substrate

Future is now!

High Dk RCC PAsen

AR SUGRIENAAE e

Layer Section Res
[ Copper
L2 Copper
L2~L3 | High Dk RCC -
L3 Copper
L3~L4 Prepreg
L4 Copper
LA~LED Coye CCL
L5~-L6 Prepreg
L6 Copper —
L6~L7 Prepreg
L7—-L8 Prepreg
s Copper R

Ip) oaebuck
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< Embedded FEM
: Tx BPF + PAM + DPX
+ DO hias cireyits + Mutching cireuit

5.5 mm

Embedded FEM

<SP FEM
: PAM + DPX

+ 13 bias circuits + Vatching cireuit

6 mm

P> basouck

2

__ Future is now!

(1tems 2007~ 2008~2009-2010

pLaser Trimmer set-up
ETRA™ wUnder Ma : Thick Rim
P Under Ko : Thin Rim

P PKG application
»0o~Ma : Thick Rlm
po~Ko : Thin Alm

» Dk 1000 (Thin Blm})

Dk under 30 v
ECUR L 7 De-coupling Cap. » Discrete Cap. G
»ZBC-2000 »ZBC~1000 ETRA + ECURL+ EAD
Convergence
. . . »Proto-type
EAD bp:iz:!;m::g:}eddmg » ThermalMechanical
g Simutation / Analysis

Target W»Memory Module
»RF Medule / Riter

ITtems »Telecom Network B/D

pCSP / Hip-Chip PKG P Ubiquitous systems
» HHP Main B/D » Autamobile

» Hand Held Products I Next generation wireless
communication systems

P> oaebuck
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