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Manufacture of Dismantling Apparatus for Waste CPU Chip
and Performance Evaluation
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Abstract

In this study, Au distribution in F-PGA chip and W-BGA chip were examined to recover Au effectively from CPU chips. The
result showed that 80.8% and 89.8% of Au exist in terminal of F-PGA chip and bare die of W-BGA chip, respectively. Based
on the fact that Au exists in specific parts of the chips, an CPU chip dismantling apparatus was developed. The experimental
variables were roller rotating speed, heat temperature of IR heater and heating time. Terminals of F-PGA chips were completely
recovered under the temperature of 300°C and the residence time of 90 s. Bare dies of W-BGA chips were completely recovered
as well under the temperature of 300°C, the roller rotating rate of 90 rpm and the residence time of 90 s.
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Fig. 1. Structure of CPU chip: (a) F-PGA type, (b) W-BGA
type.

Table 1. Chemical composition of CPU chip (Unit: wt.%)

Au(ppm) Cu Fe Ni Sn
F-PGA 1,083 23.1 11.6 9.2 32
W-BGA 4,511 28.4 0.1 0.3 0.7
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Fig. 2. Flowsheet for Au content analysis in each part of CPU chip.
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Table 2. Au fraction for each part of CPU chip

Fraction, Au(%)
Parts
F-PGA W-BGA
Bare die Not detected 89.8
Bulk Substrate 0.5 Not detected*
Terminal 80.8 Not detected*
Interface between bare die and substrate 3.8 6.6
Surface
Surface of substrate 14.9 3.6
Total 100 100
*Au fraction of terminal in W-BGA is included in Au fraction of substrate surface
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Table 3. Contents of base metals in F-PGA chip before/after dismantling.

Before After
Element
CPU chip Pin Substrate (Surface) Substrate (Inner part)
Cu 23.1 wt.% - 5.8 wt.% 282 wt.%
Fe 11.6 wt.% 574 wt% <1 wt% -
Ni 9.2 wt.% 342 wt.% - -
Sn 3.2 wt% 7.3 wt% 2.4 wt% -
Others (Ceramic, etc.) 52.9 wt.% 1.1 wt.% - 68.4 wt.%
Total 100.0 wt.% 100.0 wt.% 100.0 wt.%
Table 4. Contents of base metals in W-BGA chip before/after dismantling.
Before After
Element
CPU chip Bare die Substrate (Surface) Substrate (Inner part)
Cu 28.4 wt.% 0.1 wt.% 10.8 wt.% 63.7 wt.%
Fe 0.1 wt.% - 0.7 wt.% -
Ni 0.3 wt.% - < 0.1 wt% -
Sn 1.7 wt.% 0.1 wt.% 2.3 wt% -
Others (Ceramic, etc.) 16.6 wt.% 99.8 wt.% - 224 wt.%
Total 100.0 wt.% 100.0 wt.% 100.0 wt.%
4.4 B A & Z+z} 3,782 ppm, 0 ppm, 219.5 ppmSZ UE}
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