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An electrodeposited nano-twins copper layer, a method of
fabricating the same, and a substrate comprising the same
are disclosed. According to the present invention, at least
50% in volume of the electrodeposited nano-twins copper
layer comprises plural grains adjacent to each other, wherein
the said grains are made of stacked twins, the angle of the
stacking directions of the nano-twins between one grain and
the neighboring grain is between 0 to 20 degrees. The
electrodeposited nano-twins copper layer of the present
invention is highly reliable with excellent electro-migration
resistance, hardness, and Young’s modulus. Its
manufacturing method is also fully compatible to

semiconductor process.
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% > B R F A4 L&A K E(Xi Zhang, K.N. Tu, Zhong Chen,
Y.K.Tan, C.C.Wong, S.G.Mhaisalkar, X.M.Li, C.H.Tung, and
C.K.Cheng. Pulse Electroplating of Copper Film: A Study of
Process and Microstructure, Journal of Nanoscience and

Nanotechnology, VOL 8, 2568-2574, 2008) »
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- FHEHER -

. " BERAHBMLETRELIBLER > k8 &
FERBRZSOYNUEH BB OEAH B LA HAYR
BetM AL TR BE—SRADEHRMEE LS LN
[111]& S EmAi > Bz &z s
k ABOE20E -

2. WY FRAMNRBFIEAMEZITHEAHELE S
FeRE Ry HEXELELBERIOLE—SHR
RGBT ERALB B 2 1%-50% 2 # -

3. WP FEAMNEEBEIBRMAZEHEAMRZIE LS
GRFELBR AEY BEXLEEALBRERZ KR EZ50%
Ry aMABEELERERZ(11)E -
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M
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AL BE REP  mERZMELIESRE — % &M (impure
grain) e
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RAELBR > AKX AZLMAIum -10 pym B SR X E
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(interconnect) ~ 3t # A g = 3| By i& 7L (pin through hole) ~
BEK -~ RARKH -
M. — 2L LA LBEBXHEEF £ 015
(ARB—TEHEE SREEOHE—HE - —B&E-
—BHER - UER—BTHABBER  ZTHHRBERLY NS
UGRRAEEEREE  BUBBERIRBGEZANSE
R P UR
BERZEIHRRRREENLETESE > B
BZ-—kBREKELXELEALRER:

EF BE2AELLIELBRZS0NU L BHE IR
BELE  ZHARBALIBRELEMGAEIEER X5 SR
GOEABLEFRERLSE(NIER T A% 20K > B8 L

ZHRERMRMZERT R ZAARIE20R R EHRGE
B A BEIed s — B LR —REBETRR -

15 P FEHEBRRF 4B 2R ERMEBRE
ZREFE EF  HEAELRELBRZI K& Z50%
R aHAEBEELELAERZ(IID)E -

16 WP HFREANKBARI4EMEZ SR ER RSB R
ZHEFE L F
e Z B E440.01 um -500um ° .

17T o FEANEBAE 4Bz X2 RmLBR
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#Z B EA4%0.luym -200 pum °

saf 2 B 18440.1 um -50 um * H %

LrE
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18 w9 HEHEBARI4BEMEZE L ELELRE R
zHEHFE AP BTERREOE—HEHEES 8
B (gelatiny)~ " @ B M8 ~- BELEE - - RERLSmaAaRX
B fa o

19. ¥ FEHGEBEI4EMLZ ST XELELAR
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XZERS -

20w FH EA KB FI4AEmMiL T2 XL LML B A
zZHHEFE AP REBR P 2B A AB0-120g/L -

2. w P H EHEERI4AMLI LR L RELB R
ZREHFNE R F T BB)YTEHZITARAEE AL
ASD-12 ASD -

2. P FEANEBDEI4EMEZE X ERALAR
28 BT E  AF  HEXEERALABRZIARAKREHR
0.22um/min -2.64 pm/min °

3. Y HEHNEEFI4 Bz ELELRER
ZHREFE R F TS EB)PELTHEE AH8ASD
B2 aeB TRk £41.5 um/min -2 pm/min °

2. ¥ H EA BB E 4B 22X ELELEB R

ZHGEHFE BEF R SEB)PLXIEEAUEATHE - I
BRRE TS XA ATHLASEAREGETHE XX EHAA
_z °
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Substance | Mass
H 1.01 | ——
6
104 C 12. 00| —=—
0 18. 00| —-—
Si 27.98( ...
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5 S 31.97| -----
10 1 Cl 34. 97| ——
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