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ABSTRACT

As the proliferation of ‘high-quality mobile communication
increased recently, the demand of large bandwidth of communication
increased recently, too. As a result, several communication
specifications was developed, such as GPRS ~ 3G ~ Bluetooth ~
802. 11n---etc. Furthermore, miniature and durable portable products
are more and more valued by ender users. The challenge of high
frequency package is more and more tough. The main functions of
package are Power Distribution ~ Signal Distribution ~ Protection and

Heat Dissipation. The most important function of them 1s Signal



Distribution. Due to the high work frequency of high frequency device,
the alterations of frequency have modified the characteristic of
normal device. The statuses including Parasitical Inductance ~ Skin
Effect ~ Parasitical Resistance are different in different working
frequency devices. With the application of utilizing the Flip-Chip
package to connect the high frequency device and substrate, this joint
development represents the almost same result of Power Distribution
in SOT and Die. Therefore, the result attracts a lot of research units
to develop and study the tech of Flip-Chip package.

The thesis directions-are to<test -the Gold-to-Gold Flip-Chip
package of high frequency devices in-the first section. The tests
include high frequency property ~ reliability ~ and mechanical test.
In the second section, are to analyze the variations of property in

different conditions.
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» Introduction

2.1 Chip-level interconnect techniques
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2.2 Interconnections in flip-chip packaging system
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force test BN test

i \ L \ \ \ \

117 e 3
Shear TCT test )iﬁm(,l Popcorn
force test & test

A

Contact resistance test & RF measure

Figure 3.1 #ERHER

19



3.1.1 Substrate gold circuits and gold bumps
ARSI F MARTEL AE[13] F A E LARAR A e R P
G RUEABTRNERRE ENAET TR LR o B FaeT
(Figure 3.2 ~Figure 3.4 ~ Figure 3.5) :
1. **AL0s k4 + £ 48+ — & Au(500A)&Ti(300A°) o Tii & e iy 5 '
¥ & % diffusion barrier ; Aui & 5 £ B EM2 & M chseed
layer o
2. R g m - K ERrE(S818)

3. fl* dapEv kAR E o ARE 2R -

b | |

Au(SIRAY Thin PR
/'Ti(300A") (S1818)
Substrate —Al,O, Substrate
PR coating & exposure
Au
| || [ | || m . /- u
::> Substrate ::> Substrate
E%J* S LACHIEER D) Gold electroplate (Substrate gold line)

Figure 3.2 A+ & smp 4 ir
4, # 3 k> X EHERZ BXES -
D. ¥ g b - & Bk e (PR type:S818, Figure 3.3) » S iER

£ BE O RAN A MEOEE o (0B dE A RERS- )

20



06/28/2007 CSDLAB

Figure 3.3 SEM image of the thick PR

B, A% TaEE AT RIERF B AL £ O

i_ff‘:?'* Ll¢\L l Mask
I (S1818)

= Substrate k. A Substrate

PR coating & exposure

IFEl . IEW)

Substrate Substrate
Bk &Y ORI %) Gold electroplate (Bump)

Figure 3.4 24 & . % i*
8. 2 ‘$ A7 EBERZ £ MG F PAu(S00A)ETI(300A) % - (2 "$

Au(500A*) ¢ * KI/ L% 0% 5 2 K,4rTTi(3OOA°) i * HF/H.0(1:100)7% i% )
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:> Substrate :> Substrate

WA= 3 2 AU(500A°) : KI/l,,solution
4. [#Ti(300A") : HF/H,0(1:100)

Figure 3.5 A¥ £ EME2 £ HHA = =
SE A TR AL &R M2 & B A (Figure

3.6) <

06/26/2007 CSDLAB 25.0kV 250x

Figure 3.6 SEM image of the gold circuits and gold bumps
3.1.2 Chip gold circuits
B R - R TRE A R e

ABEHECIZHE A EPE G o BB maneee™ (Figure 3.7) -

[E—
<l
5
@ \
T+
‘:‘m
-—\—
[¥
‘?‘*‘-

G ORE - KL (S818) -
2. SBEE M AN A BREMDEE o

3. AI* TaREREAREFDEEE £ -
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4. é%%mﬁ’%ﬁ%ﬁﬁﬁ%%ﬁ@%%%ﬁo

##4 Mask
PR (S1818)
High frequency chip =) High frequency chip

PR coating & exposure

Au
r High frequency chip :> r High frequency chip
Eiji HIRY, (AT S R) Gold electroplate (Substrate gold line)

Au

/

:> High frequency chip :>
Chip side view

Chip top view

Figure 3.7 k4 % £ BAHi*

3.1.3 Flip-chip assembly

ot 2 g RS WA Zchip 7 R &L 0 #chipait
BAEm @ L o APEY BRZ RGRRLES > BWIFS e (Figure

3.8 ~Figure 3.9) :
1. ¥tz 2 HERDLPE 22 & B EREE LB DEF LB
223t 300°C ehd g b oo

2. HEEEEE 0 T LA kBRI Pk B
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3. A1 BB ML RR AR 4 L 180-2404) (i ¥ R4 L
10g/bump » tcid £ 4B+ 560g) 0 # Bdt @& B ERE Lt

E’i”é_}. cmiﬁuig‘g ° (%BBB;J%‘@ ?3 E’J/”r-g &“’]20~30um)

Bonding force :
6ea bump * 10g/ea = 60g

Hot plate Up hot plate T : 300C
High frequency chip

Substrate

Hot plate Down hot plate T : 300C

Figure 3.8 ﬁf‘viﬁa“a#%@

Figure 3.9 SEM image of the gold bumps flip-chip
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3.1.4 Underfilling[14]
W R SR I B SRR R P R L By
Boo B41% £ g RIZ BRI LT ERTH o MBS RYE

“t(Underfill)(Figure 3.10 ~ Figure 3.11) »

| |
— | |
Substrate Substrate

FlJH = ,%E'fﬁ%a;[ij underfill T fofik

-

fif= chip™ ™ i =153 -

Substrate

Unde_r"fiﬂllnc-:omplete

Figure 3.10 RAPH3E Livdfe

CSDLAB 1.10kx 20um

Figure 3.11 SEM image of the flip-chip structure after underfill
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ARG T TR B Rikd R RS 0 2R R
PERBCRF AR R RS T LR LIRS » B2 HWE G T
i % A 0 F Y MR RE GlicaeTable 3. 1) ¥ i o

Table 3.1 ¥ * 11 #%39% fhdk

Materials CTE(ppm/oC)
Chip
Si 2.5
GaAs 5.7
Bump
Au 14.3
Cu 17
Solder 20~24
Substrate
Al203 4
FR4 18
Underfill
Epoxy resin 20~40

3.2 Mechanical and reliability tests

<o

\»«.\

R RPEALDR HEE A APRAF - PR 2T IR
%o KBRSt RSB AR AV AR SRRL R o
3.2.1 Shear force test[15]

RS EAPT Y Ll BRPRE AL RERREE RYE R
FHFORR 0 FIRS D NREERARF R i 4 LT RGP AR

Bl NdeT (Figure 3.12)
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I A EFHEABE > BER7 g o R4 P R 2 g §

2. 484 PR CREPREREE T B ARk e R o fad ks EEF A

4 plAEcE o (Bonding tester4cFigure 3.13)

l l
#ﬁ” [ ;ffw

Substrate Substrate

Without Underfill Underfill
Figire 3. 12042 4 i3

Figure 3.13 PHESCA bonding tester
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3.2.2 Thermal cycling test (TCT)[16]

WEREBRRFACHY > A PRERERT I AEFIEHELA €
JEDEC JESD22-A104B*Z 452 » i@ R fo 42 & ~ #3125 C~-05C g & tA %k
P w3200 ~ 400 ~ 600 ~ 8002 1000 cycles™ » B 4 ~ 2 iz FAE L
g i RIR R R RIRRIRAER B ER SR F R(Profile)wp 4o
(Figure 3.14) :

1. BAR*-35CT™ » =g 15k4k -

2. *hAasmp AL -B5CHIEL125C -

L

LR AR-125CT 0 B RIS 48 e
4. »o4dap 0 B R J-120CHE R A -55C -
EAF i1~ 3R Mg = B Ja R e (TCT testerdcFigure 3.15)

15 min

5 min 5 min

15 min 15 min

-55C

Figure 3.14 Thermal cycling test® "3 /8 ¢ &
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Figure 3. '

3.2.3 wiRBIER[1T][18]

dONRF LI A E T AR L g RIRRIRE R R

cycling tester

oo 4% £ 3 K iR g RSk R o RIE ) FdeT (Figure 3.16) ¢

SCUNE | ElllEE

80C/80%

1A Fchamber

A

2L

Figure 3.16 = RiB|:FI2

3

[ A2 B 125 C o N o B pE > A N S SR B

AR REENT I AFRIER 2R~ B L

Il

?7")0

2. F o o4 ‘% By oen it g At 25 85°C/85% A 2 iR chamber
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i (128 15 iBchamber4cFigure 3.17) » it # e iR f o
2

3. FIf- KRR T FALERER KUACERHET M 4

Bl > TV AR RELERFR ORI

3.2.4 "B 7=iplz# (Popcorn Test)
g3t 3L 0 B - BIRB IR S TR -
B BREAT BB EAL S AP R A AR A4
I ESMT Ry i * > ¢ Fl1 5 7 S io e 48 cnB R G & 9220C) » &%
RBATTRF MBER IR A BT R AR A 2 H o R
fCipl3E (Popcorn test) ¥ 14 Higg ~ & R o - KR A T S g

I%\ﬁ%é ’ FE*:F'&F\ e ,E = ;\;SMTEﬁﬁlﬁi’ IV /4 ﬂ EY p)s»](/ﬂ* . fg

WSMT R A7 eng > 13 = ’f#%i;u ER AT R Aol S e s
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e Az4e T (Figure 3.18) ¢

JEREEE | 60CI60% IR Reflow =7
125°C 124/ N {3 K chamber (225C)

A

AN IS Open/short test

Figure 3. 18 B ti#Es% i 2
1. #7233 |25Ceisfa | » 24 ) > B i N 97 B § 2
L‘;"K_i l!//f o
2. & PR JEDEC JSTD-020 Level Seruplir & & (£ Level (ip|i3 18
Table 3.2) » #-= i+ & 3 4.3k 2_% 60°C/60% 128 1= & erchamber b >

RHBFR A RF 400 ) P o
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Table 3.2 Moisture Sensitivity Levels

SOAK REQUIREMENTS
LEVEL FLOOR LIFE Standard Accelerated Equivalent’
TIME CONDITIONS | TIME (hows] | CONDITIONS | TIME (hous) | CONDITIONS
1 Unimited | <30°CBS%RH | 0| 85 °CS%RH
, N 168 ~
2 year | S0COO%RH | e 85 °CI60% RH
2
2 dwesks | S0°cR0%RH | 5O 30 °C/60% RH 2 60 °C/60% RH
e 1922 e m .
3 08 hous | <0 'CHO%RH | o 30 °CI60% RH et 60 °C/60% RH
- 96° - 20 .
4 Rhows | SOCEOHRH | o WCOHRH | 5, | 60°CO0%RH
- 727 oo 15 .
5 Bhows | 0CO%RH | 30°CHURH || 60 Ce RH
o 48 o 10 o
5 2hows | 0COO%RH | o0 WCHBRA | o0 | 60 °CO0% RH
6 T'me(%babe' 30 °C/60% RH ToL 30 °C/60% RH

3. Bl e iRF 400 et R H G = 5 E220C i vt s
4% % (IR reflow) -

4. AR B Tk~ 2o AT T ORER) .

0. -yt RIRADCIL R R BtV RETRALT OB R/ EE AR o

(Open/short test)

3.2.5 Electric resistance measurement

AEw e T e E R R (T PR RS o igure 3.20) 0 B fF & PR B
% o pliEdsampled R PR E R L aukR o Tl T Y %ﬁ“tbﬁﬁﬁir’g ﬁ??%ﬁi@ﬁ%li

MLy E F 3 AL ERen® it o TIBERBFARIZLT (Figure 3.19) ¢



2. dstep ¥ &4 cha g in > ¥ U3 & AR

R18
3
atl

Ehd

g

5
=
=3

79

2 51 RS

Substrate

Figure 3.19 & re & &7

Figure 3.20 DCreii& ip| ®
3. 2.6 RF measurement
RF eripz& @ * VNA(Vector Network Analyzer) > 41* On-wafer probing

measure method % & /| % #g ~ ¢ &1S11(Return loss) % S21(Insertion
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loss) o (RF# & B 5 4oFigure 3.21)

Figure 3

= = F] x
= — =
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7

- 2L by 2> ] =)

4.1 BHBERHXES VR

#3.1.3mARME 23 1,45 RPELDR HFE~E > R * Hf i

Wil d /RABEANE SRS DB AL T

Without underfill With underfill(Capillarity)
Shear force(g) 190.4 2052

(S8 2 h S S 4 ~ 403, 2. 29TCT chamberp (1€ * 8 A& 0%

% 1 -5 C~-125°C ) 2 1000 cycles » 2 2 P3EE B Mt & BB A 5

Without underfill With underfill(Capillarity)
Shear force(g) 19 1584

R TCT {6 & without/with underfrllenh S & & 2 BB R 40T

(Figure 4.1) :

O Befor TCT Shear force(g)
2500 @ After TCT Shear force(g)
2052
2000
c 1584
8 1500 |
S
g 1000 |
7
200 190.4
0
Without underfill With underfill(Capillarity)

Figure 4.1 TCT= % 3 /#& A"} 3 “vshear forcet* #&

d Figure 4.1 shear force ‘* $#2 #icdy @ R /ERRE L
LB RER LB H x> £ HF A TCT 1000 cycles 18 » & R¥E L
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PR SR ABEEZALESRRET 1082 5 ARt AR L

m

S W R TRV 22 8% A BE AR B L SRR R

E Lo
4.2 ETCTRIFHL » BHRBELE DT IEENEL
w3, 2.2 TCTplz2(0 ~ 200 ~ 400 ~ 600 ~ 800 ~ 1000 cycles)e
BliER A EREBEREDTIE - B R RAeT
1. Electric resistance of flip chip without underfill
§ O RRE A & R T R Bk (Table 4. 1)F v 0 #2 & #3
A2 TCT5 1000 cyclesklse & FEE S up = B » Ko ot 3 Bk A0
MRS JERNE §OF 5 Sl =Nl i

Table 4.1 Electric resistance of flip chip without underfill

Electric Resistance (€2) of Flip Chip Without Underfill
Cycles #1 #2 #3 #4 #5 Avg. Fail rate

0 0.5214 0.5013 0.5107 | 0.5128 | 0.5047 0.51018 0%
200 0.474 0.457 0.463 0.46 0.454 0.4616 0%
400 0.5297 0.5197 0.527 | 0.5335 | 0.5196 0.5259 0%
600 0.5267 0.5128 0.5315 | 0.5223 | 0.5128 0.52122 0%
800 0.5515 0.5127 0.528 | 0.5444 | 0.5151 0.53034 0%
1000 0.5229 | 6.02E+06 0 0.5133 | 0.5024 | 0.512867 40%

Wk B A R TCT Fp L2 T 1t a2 8 W =0 v 3R
(Figure 4.2)-d T =@ 45 k5 - 2 B0 T;K:‘:’ata%* F_enHciE o

FEgA LR (F42- 4320 % 1000 cycles TrLE &5
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x% (7})

Electric Resistance ({2) of Flip Chip Without Underfill
—— ] —m—) #3
0.8 #4 K #5

(j 0.6 - - N n
= 04
Ll w]
i 0.2

0

0 200 400 600 800 1000
Cycles

Figure 4.2 £ AR E L B H&EENTCTRIF T EE R
2. Electric resistancesof flipichip with underfill
d F i A L f 4 400 R i (Table 4. 2)F 4 #4
= TCT % 800 cyclesiflzFpr B g e i@ &2 B o Bor sk 230
SRR ERE AT SURRAR 1 2 AR LDl

Table 4.2 Electric resistance of flip chip with underfill

Electric Resistance (€2) of Flip Chip With Underfill
Cycles #1 #2 #3 #4 #5 Avag. Fail rate(%)

0 0.4944 | 0.5142 | 0.499 | 0.4919 | 0.5021 0.50032 0%
200 0.44 0.452 0.477 0.474 0.471 0.4628 0%
400 0.5035 | 0.5111 | 0.5345 | 0.5356 | 0.5452 0.52598 0%
600 0.5036 | 0.5181 | 0.5532 | 0.5766 | 0.5557 0.54144 0%
800 0.5093 | 0.5281 | 0.5389 6.7 0.5642 | 0.535125 20%
1000 0.4912 | 0.5033 | 0.5249 8.73 0.5659 | 0.521325 20%

W bR A R TCT P2 TR E R ap m 58 1 = vt iR

(Figure 4.3)- # 2 e i@t TCT & BFF PR endic® ST add - 2o
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TRAE D S g o (3420 % 800 cycles RILEE L B )

Electric Resistance (€2) of Flip Chip With Underfill
—— ] W4 #3
#4 —K—#5
10
i 6
I ' 4
il
U 2 |
* — —% * s *
0
0 200 400 600 800 1000
Cycles

Figure 4.3 7 R E L B H4 & TCTRIRT 1L m %

4.3 F/RARBELRSELEBRPLF TR

WREBARYE § BARYIR GRS 2 MR d P RERT

fog L R eh R S 4% & 20 Sl (return loss)sh depth peak %8 7 - * &
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S11 (dB)

-10

-20

-30

_40

-50

——— without underfill
with underfill

| ¢ /
|/ N
r‘: :‘I? \-1"'- .':.
i v
F
!
{

0.0
-02 ~ xﬁ\“ﬂ"ﬁ ‘mrw ™
B~ 1Y N -
— P LA e Ny ST
M .03 >, N
— L "'e___‘ = \b';lh \hd_-'.a.r
=~ -0.4 - g Ty
3] i 1
05+ \
0.6+ ’\
07| — without underfill '\
| ——— with underfill "4
0.8 L

5 10 15 20 25 30 35 40
Frequency (GHz)

Figure 4.4 3 /8 ABER B HZ LB HEHIESIDALE

0 > 10 15 20 25I30 35 40
Frequency (GHz)

Figure 4.5 3 /& AME L R B & B FL(S2DAL L

39



PRERT A RMEARE T B ALEEMNT B R B

<l

ML o AT R LB AE 2 R H AEek - (Figure 4.6) 0
Tpl g 2 g aparE(Figure 4.7) » % 40T

Sub side Chip side

o ¥

o !

Figuré 4.6 B~ M K%L

0 0.0

\% o gy .___'.,O . 4
-1 O - "‘hwuhﬂd‘.'ﬂ%&;hwﬁ.:w;

+-0.8

D0 b 1.2

—®/ ﬁh‘-.- . g -1.6
Yo g .
rs o .':-' ) 2 . 0

Fi B 2.4
1238

S11 (dB)

S
S21 (dB)

_ 1 1 1 1 1 1 1 1 1 1 1 1 _32
0 5 1015 20 25 30 35 40 45 50 55 60 65
Frequency (GHz)

Figure 4.7 B3~ P RBERFRL B L 3 HFIL
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d B E RGNS R T o KWERE K2 B2 HS11(20dB
™) &S21(0. 5dBre ) g F LRl $165GHZ o vt o ALK 2 F A~ 1 enig 4k
BT o
4.4 TCTRIFF® {5 R &b ¥ ERFR 1 Jeimit 1

s R LR R4 £ TCT 1000 cycles(=55°C~125°C) = 15 % 4F
it > d Figure 4.8 2 Figure 4.9+ # 4 & & &454 TCT 1000

cycles 4 » 2 S11 & S21 B &M aE B3 % o

0
—— Without TCT
After 1000 cycles

101
5201 /
Z
— | )
D300 ‘\‘f

NP
40@{

0 5 10 15 20 25 30 35 40
Frequency (GHz)

Figure 4.8 TCT# % > 7 A E 2 5 HdE & B EFHE(SIDHEL L
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0.0

0.2} %ﬁ

"',_ln.. . WM...-!M""W

~.-0.4+ """‘W-i'..-*""ﬂ'v"*"“"-.‘ 3!
m 4"\.
E "-._i:- M
":E T
a -0 6 B .-i;';‘ -".‘Jf
-0.8 :
——— Without TCT

After 1000 cycles
-1.0 L

0 5 10 15 20 25 30 35I40
Frequency (GHz)

Figure 4.9 TCT=:48 p 3 BB E L E &H & £ FHFE(S2D L 2

4.5 Moisture absorption test
P8 3. 2.3 2 RIRIEN I KRR /RABE L2 B hiEE R
BRI 0 RIR R R AT

1. Without underfill

ERPE LR Hd s Rahlidypie Table 4.3 #-H S WUPFF VS £
el B (Figure4.10) > § VB f2& RVE L R & & BRenif
%JL o
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Table 4.3 Without underfill B &L= REE F L

0 1 4 5 6 7 8
0.0134 | 0.0135 0.0137 0.0136 | 0.0134 | 0.0137 0.0135
9 23 24 25 27 28 29
0.014 0.0136 | 0.0138 0.0137 0.0135 0.0136 | 0.0138
32 33 48 49 53 57 72
0.0137 0.0136 0.0136 0.0138 0.0132 0.0145 0.0135
76 78 81 96 100 103 105
E 0.0132 0.0139 0.0141 0.014 0.0138 0.0136 0.0141
diis 120 124 127 129 144 148 172
E‘Iﬁi(g) 0.0134 0.0134 0.0136 0.0133 0.014 0.0135 0.0136
g ﬁ 176 192 196 199 216 220 223
Elﬁi(g) 0.0135 0.0138 0.0134 0.014 0.0133 0.0135 0.0138
Without underfill —e— Without underfill
0.015
0.0145 A
o 0.014 ‘ A A 2 »
s ~
b 0.0135 ¢
0.013
0‘0125 I e e e e e e e |
Q © Se) o) © Q Q
P qP 30 Ab oS G R
iSile
Figure 4.10 @ A" E A R HZ L FFVSE £
d b Alanddp o F o0 T IR 223 ) PR 0 B RBE LR B

e £ d A0, 0314g # 4 5] 0. 0318g o #4e 7 2.4% ©
2. With underfill
?%%ﬁiﬁﬁﬁ

& v R eniicdkde Table 4.4 -2 s VS &
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®oob R (Figure 4. 1) T ¥R 35 AR HE K fodx & 3 Bk
o
Table 4.4 With underfill % & 4& & = R¥cdf
T 0 1 4 5 6 7 3
Eﬁi(g) 0.0122 0.0128 0.0129 0.013 0.0129 0.0131 0.013
T 9 23 24 25 27 28 29
Elﬁi(g) 0.0128 0.0126 0.0128 0.0129 0.0128 0.013 0.0132
JEHT 32 33 48 49 53 57 72
Eifl(® | 00127 | 00128 | 0013 | 00129 | 00129 | 0.0133 | 0.0131
Jlﬁ 76 78 81 96 100 103 105
Eifl(® | 00129 | 00135 | 00128 | 00131 | 00126 | 0.0129 | 0.0136
o 120 124 127 129 144 148 172
Eifl() | 00128 | 00128 | 0.0131 | 00128 | 00132 | 00132 | 0.0129
g ng 176 192 196 199 216 220 223
Eifl(® | 00131 | 00128 |40.01287/0:013L. | 0.0129 | 0.0127 | 0.0131
Capillarity —e— Capillarity underfill
0.014
0.0135 A
3 o013 | \/\f\/\/\/
it
Wi 0.0125
0.012
0.0115 I e e e I
Q  © RIS 6 O N
L A AN N A
Figure 4.11 7 ABE LB HZEFFVSEE
d FAlenddp o F oo T AR 223 ) PEROREE 0 ORI L

L £d f ke, 0122g H 4o 7

10.0131g > %4 7 6.87%
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4.6 Popcorn test

iz g 3. 2.4 Popcorn test iRlz#in4% » £ R popcorn test # {$ T ILE

2

esg v R R4 T
Before popcorn test After popcomn test
Without underfill (€2) 0.6363 0.68
With underfill (€2) 0.3692 0.52
e b gy g W M kB (Figure 4.12)
—— Without underfill (Q2)
—8— With underfill (2)
0.8
/
. 0.6 |
g /I
T
0.2 |
0
Before popcorn test After popcorn test
Figure 4.12 Popcornip]i#+ 52 § e (@ % i
HEATRE L S 4% £ 54 popcorn test 6 0 B RIEE BTG G

[%B

N}

jun}

bix & H T

w

2 s
U el

Rl
o
Lt

3 1

T
i

b

=F

45



dN R AR N F AR R A L EHEE R RAR
L BB ARAE ] L3 ABE LPRARL AL A2 - 240 &
WY 5 F 5] o K TCT 1000 cyclesiplidte » 3 g A
ZHOHFREAPEFRARINIOE ¢t A AME L2 fHiE s PR
s B E P 5 ¥ ek o A pIEEat0 ~ 200 ~ 400 ~ 600 ~ 800 ~ 1000 cycles
PR ATIE  FRAFF/AABE AN LB LA T EEL R Y

—~ © ,“;"Tg__ Baiq—p\ﬁﬁﬁ }ilP pé‘ & TCT E—fg"/EJPémﬁ%%%

“1‘1‘“\

FHAHRLBEPNEY T RA AR GR A T  R Y G RGOV R

FIA P AR RE L e R R B e Y o AP TR R SRR

WY ORPEABE AN IR AL RLES §AL PRET? Y R HRR

F/AKRBE LORHE AL RHLEZFHRFE F R AME LR &R

EHSIL & 2 E RF R AT APHE AR LR LBE L T N T

\

B layout®) o B R RTRL B AL E B ORERS

\_.
I

Pl B A > HS11(20dBr+ ™) & S21(0.5dBr2 ) % # i@l 3]65GHZ » - %

BB SULR L AME LG AP REEF S oV F s RIRTCT
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T ABEARARE L FFERBEL P 2D Bl %

» 5 3@TCT 1000 cyclesblidentk & » H 3ApF 3 & fUp| 7] cnsg v o

NGB R T RME A SR HBET BN FMT AT i

FE SR Z popcorn® FEORIRE KE TR 0 B E R 40T

BB T F AME AR R LR 3203 B BE > Y

B A6.8Th REABEANRLZELS T4 4Th

2. Popcorn test @ #3 A¥HE L &% & & J5JEDEC JSTD-020 level

SRIGARFEITRGE - W R A RFE AR RFZE R T

AEdhAe A A P SRR R R ARLTIEE S AT 4
% mg% BN o
gd b s BRER 0 3 RV ST R 488 ¥ pass JEDEC JSTD-020 level

S RPIAEE > VR (S F e SNT R A7 o

47



%~$%¢%
. Takaaki Ohsaki, “Electronic Packaging in the 90s - A Perspective

from Asia”

. http://elearning. stut. edu. tw/teach/electron/coat. htm

. L. Gehman, “Bonding Wire Microelectronics Interconnections,”
[EEE Trans. On Comp.

R SR R AL R HEREE A P135 0 2004

. Katarina Boustedt, Ericsson Microwave Systems, “GHz Flip Chip -
An Overview”

. Electrically Conductive. Adhesives. (ECAs) : J.M.Kim et al. Journal
of Electronic Materials,Vol..33¢11);2004

. Myung Jin Yim, Associate Member, IEEE, In Ho Jeong, Hyung-Kyu Choi,
Jin-Sang Hwang, Jin-Yong Ahn, Woonseong Kwon, and Kyung-Wook Paik,
Member, IEEE , “Flip Chip Interconnection With Anisotropic
Conductive Adhesives for RF and High-Frequency Applications”

. The process and equipment technology of thermosonic flip-chip
bonding P219 : % &4, ¥4 B, 8 1 ¥ 3238258 -

. L.K. Cheah, Y. M. Tan, J. Wei and C.K.Wong, “Gold to Gold Thermosonic

Flip-Chip Bonding”

48


http://elearning.stut.edu.tw/teach/electron/coat.htm

10. jx & &= » CSPHjt= P146 > 2000

11. http://www. jedec. org/

12. http://www. eia. org/

13. Manfred Boheim, Uhland Goebel, “Low Cost Packages for Micro- and
Millimeterwave Circuits”

14. Zhping Feng, Wenge Zhang, Bingzhi Su, K. C. Gupta, Fellow, IEEE,
and Y. C. Lee, “RF and Mechanical Characterization of Flip-Chip
Interconnects in CPW Circuits with Underfill

15. L. K. Cheah, Y. M. Tany J. Wei and C. K. Wong, “Gold to Gold
Thermosonic Flip-Chip Bonding”

16. T Braum *, K. -F. Becker, M. Koch, V. Bader, R. Aschenbrenner,
H. Reichl, “High-temperature reliability of Flip Chip
assemblies”

17. Zhuging Zhang, Jicun Lu¥, C.P. Wong, “A Novel Approach for
Incorporating Silica Filler into No-Flow Underfill”

18. L. K. The, M. Teo, E. Anto. C. C. Wong, S. G. Mhaisalkar, P. S.
Teo, and E.H. Wong, “Moisture-Induced Failure of Adhesive Flip

Chip Interconnects”

49


http://www.jedec.org/
http://www.eia.org/

	國立交通大學論文封面_劉伯俊9275508.doc
	論文內容_1_劉伯俊9275508.doc
	論文內容_2_劉伯俊9275508.doc

