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Deter mination of Metallic Contaminantson Silicon Wafer Surfaces
by ICP-MS
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Absgtract: Metallic contaminants can cause deterioration in the performance and yield of semiconductor devices, so
the removal and control of metallic contaminants on silicon wafer is an important aspect of semiconductor device
manufacturing. Metallic contaminants on silicon wafer surfaces of dissolved in HF and HNO; mixed solution were
detected by inductively coupled plasma mass spectrometry (ICP-MS). Six trace metals on six wafers were
measured with detection limits ranged from 10°-10" atom-ecm
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VG Elemental PQ3 ICP-MS Plasma Screen

RF 1300 W 650 W
7.5 mm 12.5 mm
0.7 L'min 0.7 L'min '
15L'min ' 15 L'min '
0.83 L'min ' 0.95 L'min '
Ni Ni
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Fe Na ICP-MS Na Fe
Cr Ni Cu 0.5~40 ppt Al 0.4 ppb
Al
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atom-em 1 Cr Ni Cu Al Fe Na

5.0x 10° 1.3x 10" 3.0x 10° 2.8x 10" 7.9x 10° 1.0x 10’ atom-cm >

1 atom-cm 2

Tablel Theconcentration of metallic contaminants on silicon wafer and the detection limits (atom-cm 2

1 2 3 4 5 6

Cr 2.1% 10" < < < < < 5.0% 10°
Ni < 1.6x 10" < 13% 10" 7.5% 10" 1.1x 10" 13x 10"
Cu 2.4x 101 < < < < < 3.0x 10°
Al < 3.5% 10" < 7.1x 10" < < 2.8x 10"
Fe 13% 10" 4.8% 102 5.8x 10" < < < 7.9% 10°
Na 1.9x 10" 1.1x 10" 4.4% 10" 3.7% 10" < 7.5% 10" 1.0x 10°
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