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Abstract
Decrease in process yield in acid copper plating is usually attributed to the great number of items

that should be controlled. Consequently, we focused our study on the IrO,/Ti insoluble anode that

neither changes in size nor forms black films, and evaluated various changes in the acid copper plat-

ing solution for via-filling. From our evaluation, we found that highly pure CuO, which has a very

high dissolution rate, was suitable as the salt for supplying copper ions. However, its addition in-

creased the volumes of dissolved oxygen and organic impurities, respectively causing decomposi-

tion of a part of the additives and decreasing the via-filling performance. On the other hand, neutral

diaphragms for anodes to prevent decomposition of the additives, and activated carbon treatment

against the increase in the impurities were found to be effective remedies.
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Table 1. Target composition of bright acid copper solu-
tion for via filling

Make up solution CuS0,-5H,0 200 g/dm®
1,50, 30 g/dm®
Cl™ (from HCI) 40 mg/dm®
Additives Suppressor 20 ml/dm?®
Brightener 1 ml/dm?®
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SEM images of four kinds of copper salt
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Table 2. Time required for complete dissolution of Cu

salts
Cu salts Time (s)
CuCO, 350
Cu(OH), 615
CuO-A 210
CuO-B 510
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—e— Cuco,
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DO (mg/dm?)

Mixing time (min)
Fig. 2 Relationship between mixing time (min) and DO
(mg/dm?®)

Table 3. Results of concentration analysis of solutions
prepared with different Cu salts and H,SO,

Cu salts

CuCO, Cu(OH), CuO-A CuO-B

CuSO,-5H,0 (g/dm’) 211 210 204 201
H,50, (g/dm’) 2 2 35 32
Cl™ (mg/dm® 13 12 — —
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Table 4. Operating conditions of plating

Bath Temp.: 24°C

DO value: 6~10 mg/dm®
Anode: IrO,/Ti

Anode diaphragm: Neutral diaphragm
Agitation: Air

Dk: 2 A/dm?
Thickness: 24 um
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Fig. 3 Cross sectional views of blind via holes plated in four kinds of baths
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Fig. 4 Cross sectional views of blind via holes plated in
solutions with and without Fe ions
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Fig. 5 Cross sectional views of blind via holes before
(L) and after (R) activated carbon treatment

Table 5. Effect of neutral diaphragm on additive con-
sumption and DO value
(Electrolysis condition: 400 mA/0.5 dm®x 60 min)

Changing of additive

concentration in plating DO value after

plating (mg/dm?®)

Suppressor Brightener
(ml/dm?) (ml/dm?)
With diaphragm 20.0—18.4 1.0-0.6 8.9
Without diaphragm 20.0—-13.2 1.0-0 20.9
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Table 6. Change in additive concentrations by the order
of addition

Suppressor (ml/dm®) Brightener (ml/dm®)

Solution X
Solution Y

20.0-22.2
20.0—-19.6

1.0-0.2
1.0—-0.8
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Table 7. Results of gas detection with and without degas

CuO-A CuO-B
without degas ~ with degas ~ without degas  with degas
0, (%) 20— 24< 20—20 20—18 20—19
CO, (%) <l—<1 <l—<1 <1-15 <1-9
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