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Abstract

CSP(Chip Size Packaging) SAW Filter Package©] ©thal*, #3482 (Finite Element
Analysis) #%E Simulation ZZ 21389 ANSYSE ©]83 ] Packaged] &% X & M3t
A1 8] A (reliability) Test £ olA Transient Thermal Simulationg & ¥, 2d& ¥ A A 74
A Chip W% &E7} o]g7 ¥sstex] goprin.

Chipel 18 hour ¢ 4W2 498 F3, F9& 20C AAUFE F Transient Thermal
Simulation 3 AFE= ¢ 99C=, &% 7I5d 259 110THT} ¢F 11T &€ ¢ + UM &
3 ol AP ¢ BTH FAE e YErHAT

1. Introduction
guArslo] o] AR EASI F&£8] THP Wt HZ FF ol¥FAE #HASN £ 4

2F BRoz ) FI JoBA AREANYIY OXEE 2F 93 £H57t §43
g Urh olHAE o]FEAV/NI 28 trFHE o BHdNY HF 2 JEL
= o] 3 ze VLSIE, A48 Device A, ZA%E T3 87 20 AARLEY 2Ys ol
Fo e #BALAZ Z4FS Wi E Hol EATAHIF(SAW : Surface Acoustic Wave)ZH
It} SAW Filters ZERASAGE o] 88 NaFasAdETG A ES Aoatd APAEAS
g AAND FARENEE FYsteE B9 E 3B (Band Pass Filter)e)th. SAW Filters Planar
28 727 gfEd I AME7)Ed LSI¢ 22 Photo Lithograpy 7142 H&E 4 9lof o]z ¢
& FarAdo] Hojulwl SAW Devicedl AMRE AHEHE $AH 7|y Zdg S5+ HAAg £
mob Hj@ate] oF 10°%) =27 B Axe 2¥Et Assn Bee RLC 28 il
SAW Filter® tha] & & globe Aol gt} stAlgk LC Filtertt %3 A Filter T wla] 44
4ol 23 2RFFgAE FHLo] oPx, £F wut g ojLFoz uHy §Eo] AL T
gdo] gtk wElA ) Y o]FFAIZ 7o) o]8" LFHLE SAW Filters ¥& HAYEA
o] @ 7o) AY&Ael AM, Submicron AFA 7%, 2838E Y& Package’]le Fol @74
Aol o, \

288E 9% Package 7|€2A Flip-Chip %49 CSP7F A=At &, Viag BAHE
Packaging 7]%o] bump® #4331 2 9 Chipg Tul2 &l A2 ChipA7]2 =T Ao
o A ¢ nFED dde® ZAIAA Joule Heato] dd EAFHol diFHUD, o) A&7
913t Package Design®o] o] Fo]A 3z v HAAHol}

gl B A7 MHE LTCC CSP SAW Filter Package Wi 258 U7 9&f $&a4 3y
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2. Experimantal Procedure

g 18 B A7 A A48 CSP SAW Filterd] 2349 Dimensiono]th. 18 2% ANSYS A
29 14 Half Modeling 3+ E o]t}

[@

. Resin height

Chip thickness
Bump height
Subgrate thickness

@ Resin @ SAW filter chip
@ Au stud bump

@ Package J1% Resin 3%
® Air gap ® Viahole Resin o3 o3
2% 1. CSP SAW Filter Design 219 2. ANSYS Half Modelirg
ANSYSH| A Thermal Transient s14jA] Ab&&h= A8 th&3) 7o)
d 0T\ oT
el L )“pc it

Theraml Transient 3dj4lo]& Al7le] W& 2xw3lE ALLE o AFEstE A o)
Thermal Transient 34}l 283k 37}x](K(conductivity), o (density) , C(specific heat)) EA4X&
E 19 Yepiio

Conductivity (K) Density(p) Specific Heat(C)
Resin 100 W/mK 2.0 g/cm’® 0.20 cal/gT

AlO3 (LTCC) 3.0 3.2 0.20
LiTaO3 100 746 0.16

N1 91 8.9 0.11

Au 320 19.3 0.03

w 170 19.2 0.33

Air 31.27x10° 1.166%x10 * 0.24

<3 1. Material Property>

Mesh ZZ 2 Thermal 2D-Solid559] &g +E AH&3le A4tel 284S U 77 9
&l Line Controldl] ¢}t Mapped Mesh& F33st¥ . 3, Chipe Z7]o] H & Pad H& 3} Metal
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AAZAL LiTa0s; 7] Eo| FYUW for 1.8hour)& Surface Loadd] Heat FluxBEHZ F
93, Chip ®J%-ol+= Uniform Temp. 20CE A& 9 & z272¢ FHUY =23 AE 21342 UF
o] A3t Alzlo] B}E LEBFTE 2748 Thermal Transient s14-& H AT

3. Results and Discussion
I3 4 HAZAAY 2R EE EO%?:.T’_ o)t} Packaged &x7} & 32KE=PTIVE &
9la1, A E A Test &]-& E‘ﬂ 110CETH oF 11T A 437F sk
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1% 4. Temp. Distribution 18 5. Thermal Flux
o]= @] Design® CSP SAW Filter7} ¢lo] & wavdrli ¢13-& Simulationg F3 <
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Y 6L A7) B RIS o=z gekd Aotk afdlA BXo] of 2% A4
Saturation €577 Lal7tE AL ¢ 4 Qo 21& vl HF2EQ f372K(99T)e =g d T
o] A& SAW Filter’} %4805, Flip ChipE a2 #lz5o]A @Al HFLE7A Saturation
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¥ 2 3, 4 = Model Design 8739 @& 2= ¥ Ebdl Rojr} HolA HXo] Pad FAE
HAPE d& AYgstne A ¥/ S & 5 AU

@ Metal Thickness 10pm — 12gm : AT = 0

T(at 10/m) — T(at 12pm)
Temp-in 371953 K — 371.953 K
Temp-out 371.763 K — 371.763 K

<¥ 2. Metal FAE AAAHE 9>

@ Pad Thickness 20im — 25um : AT = 12K (Increased)

T(at 20zm) — T(at 25¢m)
Temp-in 371.953 K — 373.167 K
Temp-out 371763 K — 372974 K

<E 3. Pad ¥4 € WA AL 9>

@ Via moved 70um toward center : AT = 0

T — T(move)
Temp-in 371.953 K -—> 372.007 K
Temp-out 371763 K — 371.821 K

<E 4. Viag TIEFLZ o|FAZE wW>

FHZNAA LY do] vAE FFE dotry] A =dLE Wste] e
e ot} B BXo] F¥e k7t 10TH F7HE gvitt Chips X% 10T
£ g ' F7F Aok 53] 3W oA E AdsELEd 110Tolds =7 vet
= W&} Chipdl =0 473 4FE £ F UFS € F AN IR Chipd &
7l #13) Heat Sink$} Z& 2X& Fol ol BadHoor dde A& Hehdh
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© = Max. Allowed Temp. 110T

Heat Flux(watt) Teme(©) 20 30 40 50
12 44 54 64 74
15 50 60 70 20
20 60 70 80 90
2.5 70 80 90 100
3.0 80 90 100 110
35 920 100 110 120
40 99 109 119 129
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B QT AE LTCC CSP SAW Filter Package 2D-DesignolA #3384 &4 Z=2I9
ANSYSE 0]83}o] Packaged &= ¥ & Simulation & d3 oy L ZE8E AT
1. Chip®l 1.8hour ¢ 4We @9& F3, 9% ZAAUF =2 ToAY Package 2= £XE
oF 372K(99°C)2 o3| &2%9 110CRT 9 11T A Uy, 4d9# %9 %BTRUE %
4T &8¢ ¢ F AU+
2. Design W7o o& 2% ¥3le o 1TE & Aoj7} it
3. 2o WE Packaged ¢E¥WEE FW £57t &8 Z4E Packaged %7t 4ATA
223, Heat Fux7t AZ42 Ao 8§25 110T o149 2 gap/ts A& ¢ & 3
Att.

X 27A o 74X =hd @ Chip *EEEE AW E Yot Simulation A7t ¥ gkol 2
o]g Holt olfE HAAE Meshe] &4 W& o4& REolx, EAL 24 Eed T F
FHAAME Bd57] Y= FEAMY oxe 44 ¥R ofHE A& IEM Simulation
o] %A 4e de oflth X% HHFH Simulationo] AE AFolA F4E & Eok2 A
AA FQx, Az FoE F2 Foivn Y dFelnz oz HHsd Simulations
& 5 92 Aoz Aztgh olg e Simulatione] Atz FHE o Apsidelt AFALte
ol e f&8 Furh @ Aolxm, B ALH wge AL JdE & A& Aot
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