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Abstract

This paper reports the fabrication of a DVB-T/H System in Package (SiP) that is able to receive and process the
DVB-T/H signal. The DVB-T/H is the European telecommunication standard for Digital Video Broadcasting (DVB). An
IC-embedded Printed Circuit Board (PCB) process, interpose a chip between PCB layers, has applied to the DVB~T/H SiP.
The chip inserted in DVB-T/H SiP is the System on Chip (SoC) for mobile TV. It is comprised of a RF block for
DVB-T/H RF signal and a digital block to convert received signal to digital signal for an application processor. To
operate the DVB-T/H IC, a 3MHz DC-DC converter and LDO are on the DVB-T/H SiP. And a 384MHz crystal is used
as a clock source. The fabricated DVB-T/H SiP form 4 layers which size is 8mm x 8mm. The DVB-T/H IC is located
between 2nd and 3rd layer. According to the result of simulation, the RF signal sensitivity is improved since the layout
modification of the ground plane and via. And we confirmed the adjustment of LC value on power transmission is
necessary to turn down the noise level in a SiP. Although the size of a DVB-T/H SiP is decreased over 70% than
reference module, the power consumption and efficiency is on a par with reference module. The average power
consumption is 297mW and the efficiency is 87%. But, the RF signal sensitivity is declined by average 38dB. This is
caused by the decrease of the RF signal sensitivity which is 2.8dB, because of the noise from the DC-DC converter.
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1. DVB-TH SiPel H& &2
Table 1. Power consumption of DVB-T/H SiP.
VBAT [V] |Current [mA]] Power [mW]
#1 3700 30.44 298
#2 3708 79.06 293
#3 3.704 80.37 298
#4 3697 30,44 297
# 3700 8111 300
Average 297
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E 2. DVB-TH SiPe M &8
Table 2. Power efficiency of DVB-T/H SiP.
Voltage [V] |Current [mA]} Power [mW]
Vout 1.800 14390 259
Vin 3697 80.44 297
Efficiency 87%

Astolnt. 101W Here 3 el wi g o

T E-ﬂ,
& B59mWE Jeit =
o ok 71& AESL BEH FFolth

#N _Jﬂz‘.;%
o rlo r_?L

olsy dAE WEe F4 4 A5 AHyEs 4
DVB-T/H IC¢} IC9 53h& %?{P DC-DC Converter,
LDO, 228y F5AAE5S T3 SiPE AASH
Al SiPE J& PCB Alolo] WiAs 4 3l IC-4H)
qt: PCB A—JGO o}ﬂ:ﬁ\—o&,y\} 7
dhalel SipE EAste 2Ee A5 griHer £Y
F Stk [C-AHti= PCBY +324 EA& nefd
SiPel E&FQ AA HE Agksta ol wE T
Azte] EA M A WS AN SATE ©£F, RF
M5 A3} Power AEAd digh AlEH RS B3 IC
giti= PCB A< o] 8¢ SiP AAleA wAs=
A4S BE4siioh A" REL 7€ EE gy
38dBe]  AsAsb wAskea, ol DC-DC
Converter®] xo]Zo] 7|18 45 E359E& &3k
o =g Ei 29/mWe] HY A5 S4Esler &
&2 81%R o= 7|& Ry U §F FEoth ¥¥F
Sz e 984+ DC-DC Converterd] x|
= JgE Zojof 3H, o]& AT WHOEMN IC-UH
= iP AN Power Hg4lel
Mg At sEaAEY HHE A4

[1] ETSI EN 300 744 V141 (2001-01). European
Standard.Digital Video Broadcasting (DVB);
Framing  structure, channel coding and
modulation for DTT. ETSI, 2001.



22

(2]

[3]

[4]

(5]

(6]

(7]

(8]

IC-HICI= PCB SY2 AHEE DVB-T/H SiP &4

ETSI EN 302 304 v 1.1.1 (2004-11). European
Standard. Digital Video Broadcasting (DVB);
Transmission System for Handheld Terminals.
ETSI, 2004.

M.X. Sham; Y.C. Chen; LW. Leung; JR. Lin; T.
Chung;, “Challenges and Opportunities in
System-in-Package (SiP) Business,” Electronic
Packaging Technology, 2006. ICEPT '06. T7th
International Conference on , vol, no., pp.1-5,
26-29 Aug. 2006

JW. Kim; HS. Park; SC. Lees YK Chung;
SM. Choi; S. Yi; , “Development of lamination
process for  chip-in-substrates,” Electronic
Materials and Packaging, 2007. EMAP 2007.
International Conference on, vol, no., pp.1-6,
19-22 Nov. 2007

HH Parks, HJ. Eom;, “Electromagnetic
penetration into 2D multiple slotted rectangular
cavity: TE-wave,” Electronics Letters , vol.35,
no.1l, pp.31-32, 7 Jan 1999

H Lee; JH Kim; SYY. Ahn; J.G. Byun; DS.
Kang; CS. Choi; HJ. Hwang; JH Kim; |,
“Effect of ground guard fence with via and
ground slot on radiated emission in multi-layer
digital printed circuit board,” Electromagnetic
Compatibility, 2001. EMC. 2001 IEEE
International ~ Symposium on, voll, no,
pp.653-656 vol.1, 2001.

Y.J. Kim; HS. Yoon, S.S. Lee; G. Moon; JH.
Kim; JK. Wee, “An efficient path-based
equivalent circuit model for design, synthesis,
and optimization of power distribution networks
in muitilayer printed circuit boards,” Advanced
Packaging, IEEE Transactions on, vol.27, nol,
pp. 97-106, Feb. 2004

K. Nishijima; T.Sato; K. Yamasawa;, “Amplitude
modulation effect of DC-DC converter noise on
CMOS logic signal transmission in microstrip
PCB,” Telecommunications Energy Conference,
2003. INTELEC '03. The 25th International, vol.,
no., pp. 510- 514, 19-23 Oct. 2003.

(700)

OlEfE <f



20108 98 HX3E3|

X

J ol B (a9

20083 SA s
—1—6]- BoskhAl &9,

A Ao e
ARz 44 5,
<FHAEOE ¢ SiP, EMC/SI/PI
A Package/Board A >

AREA

pid

Az

2008 ~

F 9 et )
20039 FA U JREA
T3 A 4.
A R KT AT A B
A =41,
20001 ~ A A FAgstw
AAF e vhAl 3A,
<F U oF ¢ Microstrip Antennas, 914 ¥l <
¢tel v, EMI/EMC>

A4

20054 5} 3}

4 & (339

19951 7ol shal A &} A 4bek o}
A 4.

20099 FFoiete Y FEE A
AL 4.

20099 ~ @A At

AR AL 94
19943 ~2001d (57)CSI E-CADY #+4,
2002 ~ 200811 AT ch ek A 1 A 3}

bl cﬂ g,
2002»i a4 FeeaEA(F) dE)AL
FHAEoF 1 System-in-Package, EMC/SI/PI

L "* , Package/Board 4 4>
£ A (EA3Y)
1979 A -gdigta A4
A} £
19813 KAIST A7 2 A3 et
ERE L}
University of Southern
California, A 2}-3 &3
AL Q).
IBM Almaden -4 ¥E

?:I
B} 51}

21

19894

19934
199743 ~1998d Univ. of California at Santa

A7

Barbara & a4

~2006\ 2HAR b7l Aol 8) 99
2010 <A gisrn ITolg 8-z
~& A St HBEA AR
W
FERARE A WA et SiP, BEA

PFUEY AL x>

20043
2008+ ~
1981 ~

=X M 47 HSDHH 9 =2

N

(701)

23

N

*}Zﬁ

AL E4.
1901859 ) w7 zgaTs
<FHAEol : SiP A, AEdx

FA Tl
A 25 AA>

2l

311

(=

A

AL 4.

1984'd U.C.L.A. Electrical
Engineering A4 £,

1991 d U.CL.A. Electrical
Engincering ¥HAF &Y.

%QZLﬂ Hughes Aircraft Company,

Staff Engineer.

A4 AN AR FANHAA-F

SAGH

<FaAltol ¢ e A 42 Modeling, 43 24

A >

5]¢)
3}

W A-5e )

o of
R o

Ao

Mo ol

s

1992 ~

A A A(HAIY) -2 A}
1988 A thstal st}

AL 4.
1990 Algdlstn £
AL E4.
19983 Mg digtu A Rpgsha
- AL 4.
1990 ~20023 stole 2 wWREZ A4 5.
200211 ~20043 gh o gkl A B FAE
Al
2004y ~ & A Aty AREAA x}—g@—!‘;—
T
<FHA ¥l System-in-Package, 1% SoC,

Al
=

2% /0 iterface, DLL/PLL, Mixed Mode
1>

v



