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Design and Fabrication of the System in Package for
the Digital Broadcasting Receiver
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Abstract - This paper describes design and fabrication issues of the SiP(System in Package) one-chip for a portable
digital broadcasting receiver. It includes RF tuner chip, demodulator chip and passive components for the receiver system.
When we apply the SiP one-chip technology to the broadcasting receiver, the system board size can be reduced from
776mm° to 144mm® SiP one- chip has an advantage that the area reduces more 81% than separated chips. Also the
sensitivity performance advances -1dBm about 36 channels in the RF weak electric field, the power consumption reduces

about 2mW and the C/N keeps on the same level.
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Fig. 1 System structure of the portable broadcasting
receiver

g g Alad FA4E& A RF Y A, Ex7 F 24

2 dElure] For EREAY 7 HY /e Adurd,
RF %4 & RF #34(200[MHz]~14[GHDE %7+ &
A9 7+ F3)4=(Intermediate Frequency)® W3 siw, B
z7] A& %‘ Fohpd] ol R g txd dHolE ¥
gz 9 dejvjt]o] H& oAE dolgdal o
Al 92 F7Ist9 LCD s 297z &9

}O{I

Mo et
Hu
Ac) 9.

o o
oox

22 87 2 ME

HAo Azt A d5g ze SiP & AFs 4
e WA, 9d Jgetng she 4ze 5 A A
B £, 7% 2 452 7IF gor gHdtdck gt 9
= SiP H9 dA, AFe] gng ¥ 54$ wmstd 2
eB3de Astrl A% 71ge] H7) wiolrh

a9 2= #HAH9 sip F A4 F A A% Mz

o wA, A 3 dAR JiFE g BEE 9se RF %Er‘#
A 2x71 J 479 9% J & olgstd 28 3=
At oo wat Wyl B=g Andch Az 3’/} i':
B7HE AZEMolE o] &ild Y% 2 A& HFE,
HH3g 4 AT dolgE 7F dHelHz dAste e A
A GA ek F WA AR old wAeA AHsd
7 nee HRE JjEeE 3o RF FW Ad Bz
A o993 47 &% £2AES dojoky @t #Holohy
qAE olof= T, SMT T4 i B2 FHA
SFHARE e TH 3 EAH 2718 dAse 2
gk A HA GAE SiP A& Frhshy) A 47 R
Aoz, om R ¥Ag B W AZd BrrR=e FHz
A, A7HeR Fdd iZﬁ AR E ot wAY o
ARE SiP Ho A-F B2 7‘*7131} 549 Aolg wu
Bt SeE

rr

i}x‘rulow

108

RF Tuner
Chip

Annlicati
e X o ¥

Demodufator
Chip
Circuit
[ EVM 8/D Jl —4<

Verification

SiP
Manufacturing
VM B/D »] sw
[emen ] ¥ [ ow ]
Evaluation

Performance
Review
YES
Optimized SiP Chip

O3 2 SiP & dA 3 HE =MT
Fig. 2 SiP design and fabrication sequence diagram
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Table 1 Chips characteristics

RF {4 3 27 F
#7121 FH QFN WLP (SCSP)
Pin 40 70
H7A] A7) 6x6x0.8 mm 4.5x3.5x0.5 mm

Die 27] | 3.28x3.45x0.675 mm | 4.526x3.448x0.775 mm

SGIIE 124 mW 13 mW
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Fig. 3 RF tuner application circuit
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Fig. 4 Demodulator application circuit
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Table 2 Electrical characteristics measurement condition

=4 24 =4
Mode 3 (B8K)
Guard 1/8
4E QFI’EK 223
Noise Off
BW 5.572MHz
Mode 3 (8K}
Guard 1/8
PSK 2/3
ON QIL 2
v WY
Frequency 485.143MHz
BW 5.572MHz
RF Power ~60dBm
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Fig. 7 Package and die stack structure
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Table 3 Wire bond design reference
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Table 4 Therma!l via design reference

g5 718 [mm] (8 4)
- = 0015 | 0038
=% TACTD @R | @ea)
=g =27 o wh 0200 | 0.250
(1AM =% 8leh) |gm #x 0.100 0.150
o ut 0350 | 0.400
Blo} A= =7
fet ] A2 3 %) 0250 | 0.300
59 24
o 94 A o 0.350 | 0.400
R Hlep dHE 0.425 0.475
vlo} Y= 7 g oo 0.100
- 77 g7 Ay (WE gold 0.150
Hlop dr - vlojazrEy As 0075 (48 %)

x 5 SMD &R} A Z|F
Table 5 SMD component design reference

i 7| Elmm] (H &)
= - = 743 0.150
= - B714 4F A=) 0.125
e - H71A A4F A($H) 0.150
22 - &2 7HH 0.180
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Table 6 C/N characteristics

RF 74 + &7 SiP
QPSK 1/2 2.7 2.7
QPSK 2/3 45 45

E 7 2u 8y 54

Table 7 Power consumption characteristics

2834 [mW]
RF 74 + 527 AVG 140
SiP AVG 138
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