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Thick Copper Substrate Fabrication by Air-Cooled Lapping and
Post Polishing Process

Hocheol Lee*, Dongjun Kim", Hyunil Lee

| Abstract |

6nm on the area of 0.56mmx0.42mm.

New type of the base material of the light-emitting diode requires copper wafer in view of heat and electrical
conductance. Therefore, polishing process of the substrate level is needed to get a nanometer level of surface roughness
as compared with pattern structure of nano-size in the semiconductor industry. In this paper, a series of lapping and
polishing technique is shown for the rough and deflected copper substrate of thickness 3mm. Lapping by sand papers
tried air cooling method. And two steps of polishing used the diamond abrasives and the ALO; slurry of size 100nm
considering the residual scratch. White-light interferometer proved successfully a mirror-like surface roughness of Ra
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Fig. 1 The deflected shapes of the copper substrates

Fig. 2 Copper substrates of thickness 3mm and diameter
100mm
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Fig. 3 Schematic diagram of polishing kinematics based
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(b) substrate arrangement
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Fig. 4 The polishing machine and the equipped copper
substrate
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Fig. 5 Process planning for the deflected copper sub-
strate

Table 1 Machine parameters

Parameter Working condition
Lapping/Polishing load(kgf) 6.5
Eccentric rotation speed(rpm) 31
Pad rotation speed(rpm) 120
Workpiece rotation speed(rpm) 200
Substrate diameter(mm) 100
Substrate thickness(mm) 3
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Fig. 6 The lapping head with the attached SiC papers

Fig. 7 Copper substrate damage by no cooling lubricants

Fig. 8 Sand paper damage by water lubricant
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Fig. 9 Air cooling during the lapping process

(a) #400 case

(b) #2000 case

Fig. 10 Lapping results by (a)#400 SiC sand paper and
(b)#2000 SiC sand paper
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Fig. 11 Lapping consumables
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Fig. 12 Polishing results by diamond slunry

Fig. 13 Polishing pad
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(a) Polipla sluiry on the (b) Shiny substrate surface
substrate

Fig. 14 Polished results by slurry Polipla

Fig. 15 3-D surface map by white light interferometer

Fig. 16 Swrface profile by white light interferometer

Fig. 17 Substrate height variation on the flat base stone
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