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Abstract — Electroless plating of Co-alloy thin films as capping layers for Cu interconnection has been investigated
using alkali-free precursors such as (NH,),Co(SO,),"6H,0, (NH,),WO,, (NH,)H,PO,, etc. The characteristics of the
Co-alloy thin films were discussed by analyses of the effects of pH, Co-precursor concentration, and deposition tem-
perature on the thickness and surface morphology of the films. The thickness of the Co-alloy thin films increased with
increasing pH, Co-precursor concentration, and deposition temperature, similarly to the results of electroless plating of
Co-alloy thin films using alkali-containing chemicals. The SEM images of the surface of the Co-alloy thin films showed
that the proper ranges of pH and deposition temperature were 8.5~9.5 and 75~85 °C, respectively. This work found a
feasibility that Co-alloy thin films as capping layers for Cu interconnection could be electroless plated using alkali-free
chemicals.
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Table 1. Compositions of chemicals used in this study for electroless
plating of Co-alloy thin films

Chemicals Concentration (M)

Co- precursor (NH,),Co(SO,),"6H,0 0.00685

W- precursor (NH,),WO, 0.0033

P- precursor (NH,H,PO, 0.00869

Reducing agent DMAB 0.0594
Complexing agent Ammonium citrate 0.03289

pH adjustment TMAH -

H, scavenger Triton X-100 0.05 g/l
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Fig. 2. SEM images Co-alloy thin films electroless plated at various pH of the solution: (a) pH=8.13, (b) pH=9.00, and (c) pH=10.17.

concentration. Temperature and time of deposition are 80 °C
and 30 s, respectively.
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Fig. 4. Thickness of Co-alloy thin films as a function of temperature
of the bath. Deposition time is 30 s.
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Fig. 5. SEM images of Co-alloy thin films electroless plated at the bath
temperature of (a) 75 °C and (b) 80 °C.

Aol x 3ty 35S AR Co Faulere] Fadng-S Sl
A= 70~90 °C) &7 A-s A o7 AR Qv 14]. Alkali
Ex]o] _Lﬁl—gx] oJ—v« §]rzs 7J e] /\}_9_;5}% oq:TLoﬂ;qc 01316]_9_
SRSl Co Faatete] Adst Fhsles o8 dohir] ¢
3o 75 °Ce} 80 °Coll ] F-AF=Z3E Co T=orte] S SEM
° 7 #=3}o] Fig. 50 YERNSITE. 75 °Ce} 80 °ColM] Flali =
H Co gautet mF o] A7o] st AYSIAITE B
Pos & 7 Uk webA alkali ER0] 23R o2 slEERS
AR Aol TS el Adgt RERST alkali EE0]
o SRS ARESE 90 131F AL P g = gl
EHURTEO 29| Co o] 1 JEs 337 sl

200 T T T T T T
| ]
150 | E

100 | 4

Thickness(nm)

(34
(=]
T
]

o i 1 i i 1 1
0 20 40 60 80 100 120 140

Time(sec)

Fig. 6. Thickness of Co-alloy thin films as a function of deposition time.
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