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Research Progress of Copper-Copper Direct Bonding Technology in Advanced Packaging
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Abstract: In the post-Moore-era, advanced three-dimension (3D) packaging technology has become an
important way to realize the integration and miniaturization of electronic products. Because of the brittleness of
intermetallic compounds (IMCs), electromigration failure and the limitation of fabrication process, the
traditional lead-free Sn-based solder used in packaging interconnection is no longer suitable for narrow spacing
and small size packaging. Copper has low resistivity and good electromigration resistance, and its process size
can be reduced to micron level without collapse. The copper-copper (Cu-Cu) direct interconnection structure
can realize precise preparation and service under high current density. The selection of Cu-Cu bonding
materials, the characteristics of bonding process and the related research progress of service reliability are
summarized.
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JE 53R Y CO, Rl Hy, RIS AR R 1T I AE R4l Cu 428 .
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TN, &SRR KT REERZ , ARG
TR R RS B, MERA#AHEAK
AIDLAT 2 wm AR R B E | S —ERIE DL R

[ - FRIR O E 2 T %,

H AT, & AR S Sn Pk}, an SAC305 %,
HLIZ S 220 'CAAT, IFRIREEAE 250 ‘C L) _E ., Cu-Cu
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& T ZIREDARE 250 A fEah ka1 T 2R E
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{55230 B Ot P R AU S Cu-Cu 54
ARAEA— P B B2 B 5, R Lk MEgE
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B4, ] DU A T R SR T 2 T R S0
E . A DLEE BRI E , —Fh 5 2
H A A TS SAT) WA R I T, 4
TR P R R S R RS IR S, B TR Mo 9 S PR
AR, X 75 0 fO WS 2 AR B R (A, i SR
BB 5 08 A % RE & 5 B T DL RS R AL D
HEL S B a2 23 TR S5 B 5 18 ] DL i
HLT- T 508 ( SEM) JFIB B 1% ol i 54 L 7- T BE
( TEM) SEf A S OB 31 TRUR , BV ROV 22
GRS R AR,

T AR A DU A R B TR,

D25 {3 A BB A, T 914 H A — e
GG T R R B EIR R INANARY 2 B KR
TN FriB st Cu-Cu 4 75 SRR RO A 3
W) = b TI—E B S S TN L, D—F
BUPERERER) FE R, BRI SRR E;
FH M T S KBS P DN A T AT B B YR T, B
s TR anE 1Q &) B, thsh i —Fh
FETHAY BEIS B A R EEE &N 52, #E
RERYMNA T a0 1Q b) Fror, FRTHTEE v ARS8 LA
TEARBI R R A,

y=3Ety%/(8LY) ( 5
Hr 2y f1 L S5 A RERIERIRE , t ARBEE E
A ERRI R R R A 2y TR AR AT
ferh MERRHRUKE L, A BAESSXhRE
EERAINEFH T RA—RIIT T TR BN T
P, A SMNEG A as I E T R i AnEd e
Ui i — 4SRRI IE B RIS KB L, By Tk
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Wik |
10K s | Nﬂl F=IEFYARLT
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nE I
i Sl &
{n) MG R (b} A B
10 2 P& AT 2 =
1 Cu-Cuft& IR TZXH
W T %i%é.%%’ﬁ/ %i%é.l\\/l%ajj/ R %ﬁéﬂ%@/ %ﬁ%@ggg/ it
HD-Cu PR 240 80 N, 60 — [12]
nc-Cu DU ESES 250 10 0.05 Pa 60 — [13]
(111 nt-Cu PUERE SRS 200 0.69 133.32x103 Pa 60 43 [19]
DUANERES 400/100 — N, 20 176 [21]
SAR A =i 0.3 133.32x108 Pa — 6.47 [25]
SARB Ar/N, 260 0.9 — 60 515 [26]
HifiglislE +SAR Ar/O) 200 25 KSENH 30 13.46 [28]
SAM 250 0.25 N, 60 — [29]
2l Au glif= 150 1.27 133.32x102 Pa 30 0.94 [32]
Pt E 180 — 133.32x10° Pa 50 8.22 [33]
FER7Z S 240 250 a7 < 0.83 150 [34]
S ety 300 6 FRR S 0.0083 74 [35]
FE-UIl 2 200 500 KSR 1 — [36]
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5.2 HAEMERENIA

EREREEAUCSES D SR i S B R RS A
FTEM®Z—, ¥ HRENEF B TR,
BRI (e LS Hy R FEUIA™ , 2 Fh Cu-Cu SR
PR R I R 11 poR . FRARSZ S Ry e BE Ut
B CuBMEEMBEER A5 ISR ERR
A i AN =RV W b u R o = [ WA SE
fhE I ETHE Cu-Cu gt S SR HLRE . XA 2A]
DARIR IR — S S 5 R HRE (S 1ERESS
F e BRI ERE 225 0, m] AR i 221
S SRR REIY &, RPN RIS 7 2

.
=

11 2 F Cu-Cu AR s FLBE I U5 e

53 FIEEMETEAG

A FEMESRE— e IR RN, A 4R I TVERR
A2 VEEIN . — Rl s se X 7=
INEb SRR R A Ao 5 50 K O AT , AR I TR N ARG 52
Tl SR EE, PR SR L
Cu-Cu & ] et le A iR TCT RS, 758
TR SRR 5 T, — RSB R & B A Ok
R, ERREERSN, B szl siéE
FFiIR, IR SL EHAS SN T, #1585 %%
AR B E R %%, (E TCT Al St J5 i, T
B A b 2R EHY CTE RILED, SSEEER
FEAERSRIIAR S, WIS R AL e A AL,
MITIF= AT AR KRG, —HEKs 2008 FRAS (L 2B A ]

TR CHITE AR

SHIE %5 A4 & T /R 388 H L BRI E DA B8 1%
MEET7 0 TCT DL TR S5 1Y Cu-Cu f &1 it
TR, WFREERFI R i b A A
T, BE R WA N LR AIRSCR B RS |
R, A BRI AETR . BRI, 00A FOSRE & B 1 i
RIS AT SEE A BRI S

XS Cu-Cu & J5 FURE St 178 & 5 oW
AL DL )G A ERE IR, rI DI & BT &
PEATHIZIAIE o HESh AR S R IR G 25 & n] FEPE
AR AR AR P AR TR . F AT, 5k 7 o
& S R AR | A SR P AT A E AR
— A, T RTIFE DA T HIE

6 LEEiE

b AT -7 LR A H a2 1R s DA M S
PR RED W S IRER AT S B e Y ZEK ok
i, Cu-Cu & BOREA S5 DT g R I
DA T2 R a B R B RS L, A
Frr DR s B — R ) P v 2 PR o LA A R P A JRR T
5, A BURESE Sn B S ELER L R TT
2, HATEm AR A E DA ESEE | B A BBE
DR EGE EFEFHX, AT Cu-Cu B
AP AL R | T 275D e
PP SE TR RCR  BER T EIN SN Cu-Cu & RIARRE
oI, B RAHA T 2R ERENTL, A
JRESEE MR TEMM RIS 2%, MotitE
PN R FRTFICKRE , FERF KT Cu-Cu
HERSBORIPIR, BWAPTRFRE RN, 7
KPR M ERIEE LD E T2, R Cu-Cu g
& L2 B PR 75—, DA S et B
BRI EHTEN,
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