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Needs for HHP RF Modules
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Thick Film Type
Embedded Capacitor

Samsung Electro-Mechanics Co., LTD.

CCL : Cu Clad Laminate, RCC : Resin Coated Cu foil, CFP : Ceramic Filled Photo-dielectric J

I
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Test Vehicle

@ Higher capacitance materials show lower impedanée distribution in low frequency range.
® Thinner dielectric materials show lower impedance.distribution in high frequency range.

Samsung Electro-Mechanics Co., LTD. 9

s

- Electrical Performances of CCL Type EC &~
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Material Properties of RCC Type EC 42

W EC Material Properties (RCC type)

ltem Unit * | Properties
Dielectric Thickness um 16
Capacitance nF/mm? 0.016
Dk @ 1MHz - 29
Df @ 1MHz - - 0.019
Copper Thickness um 12
BDV Voit 200
Peel Strength 0.7

“Kgficm

)

30% size reduction
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Material Properties of CFP Type EC
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- D
pacitars. . Item Unit Properties
Dielectric +
RCC[ ‘thickness #m 121
I i
Capacitance | /o2 0.017
PTF Resistor High Dk Ceramic Filled density
Photodielectric Dk _ 26
Df - 0.01
Breakdown Voft >100
voltage
Peel strength | Kgflcm 1.0~1.2

CFP (Ceramic Filled Photodielectric)



Thin Film Type
Embedded Capacitor

Samsung Electro-Mechanics Co., LTD.

Thin Film

J Thickness : over 8 /m

O Low capacitance density
1 0.1 ~ 3 nFlem?

Q Poor TCC grade
: X7R

Samsung Electro-Mechanics Co., LTD.

Lower electrode ™

N

N Q Thickness : below 1 /m

High Capacnanc;\ Q High capacitance density
Better TCC / : 10 ~ 400 nF/cm?

" Q Better TCC grade

e
‘ 1 X7TR, COG

/

TCC : Temp. Coefficient of Capacitor

~
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Simulation Result of EC
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Improved power distribution performance!

LICC : Low Inductance Ceramic Capacitor
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Characterlstlc of 'Fhln F|Im Type EC i ngy
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> Very thin dielectric layers
> High capacitance density
> Good for decouplmg capacttors -
. > More size reductions ..
"> Reduced parasmc |nductance

ammham bel

z Substrate
Sol-gel

Gas intet  Vacuum Pump
Sputter process Sol-gel process Aerosol process
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» Poor Reliability \ g ] e
+ High leakage current . o ’ =
+ Low breakdown voltage - Leakage E i

- QUIrT! St
—,

» Low peel strength due to o D e
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contact of different materials

Thin film pyss‘

> Poor Processibility .. T > High cost |
+ Difficulty in large scale ‘ » Expensive process ;
processing i (Vacuum system, clean room, etc.) |

v

Not ready for commercial products yet

Samsung Electro-Mechanics Co., LTD. 17

Discrete Chip Embedding
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Introductlon of MLCC Embeddmg

Current Limitations of film type | MLCC embedding
® Thick Film Type

.+ ©» Use already proven MLCCs
> Poor tolerance i

] > Wide range of capacitance
> Low capacitance density i
» Poor TCC grade o > Good tolerance & TCC.
® Thin Film Type S < Re-use of dlscrete Ilbrary

> Unable to process large scale | - '> Relatively sufﬂclent deslgn tool
> High cost L

Samsung Electro-Mechanics Co., LTD. ; 19
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MLCC Embeddmg Processes

Molding Type Cavity Type

Press
Concept . 1.

Bonding (SMT) Cavity
Process Malding . (Mold!ng)
Lamination Lamination
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JE.

Chip Size: 0603 .
Filling materlal: Resin with filler

Stress analysis under bending conaition Warpage simulation
- \an Mises Stress :21MPa - comparable with norma)j PCB
- Position of Max. stress : Bottom center and corner of the chip

Samsung Electro-Mechanics Co., LTD. 23

- 1C Embedding
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Mz HIIX Embedded + 4 WX
Suurce: KPCA GIZI=! No. 10, 11 (2005)

® Expected Benefits
— Package size and thickness reduction
— Simple package process -
— Multifunction
— High interconnection reliability

Samsung Electro-Mechanics Co., LTD. 25

Electrical Performance improvement
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* P. Palm etc. 2005. Proc. Advanced Packaging Materials:
Processes, Properties and Interfaces, 2005 pp. 1 - 4
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Development histc;ry
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Source: KPCA Uil 71! No. 12 (2005)
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IC embeddmg?l%
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Embedded PCB Summaries
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