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ABSTRACT

This thesis proposes a study and identification of semiconductor surface cleanliness using
Auger electron spectroscopy. Hydrocarbon and native oxide contamination on silicon surface
were removed by 2 cleaning processes : chemical process and ion sputtering process. Before and
after cleaning processes the surface cleanliness was evaluated by Auger signal of silicon (92 eV),
carbon (272 ¢V) and oxygen (508 eV). The higher of silicon signal in addition to the lower of
carbon and oxygen signals indicate the cleanliness of the surface. RCA process was used as
chemical cleaning. For hydrocarbon contamination removal a mixture solution of NH,OH : H,0,:
H,O in a ratio of 1:1:5 at 80 °C for 10 minutes was used. A mixture solution of HF : H,O in a
ratio of 1:10 at room temperature for 15 s was used to remove the native silicon dioxide thin film
on the surface. By comparing before and after cleaning, it was found that Auger signal of silicon
was 2 times higher and Auger signal of carbon and oxygen were decreased to 18.32 % and
47.22% respectively. For sputtering cleaning process the silicon surface was bombarded with 2
keV Ar for 150 minutes. By comparing before and after sputtering found that Auger signal of
silicon was 7 times higher and Auger signal of carbon and oxygen were decreased to 3.61 % and
17.7 % respectively. After annealing the sample to 1000 °C for 2 minute the crystal structure
ordering of the surface was investigated by the technique of low energy electron diffraction.

LEED pattern of silicon surface display clearly a Si(100)-2x1 reconstruction.
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4 [ g 3 [ ad
maaf 2.1 vinavesdyaa Tesuaznunnsnamasunlasaumasuvesdinnaseu

Ugugi
Beam energy Cu Ta
keV 57 eV 912 eV 164 eV 1670 eV

2 7500 3150 7500 =
5 5050 7500 5400 1950
10 3000 6100 3950 5150
20 1600 4150 2400 3800
30 1300 3350 1350 3500

Corresponding background

2 60000 93000 46500 &

5 31500 24000 29000 60000
10 18000 10500 18500 23500
20 10200 5200 10500 11300
30 7700 3550 8000 8000

Peak/background

2 0.125 0.03 0.16 -

5 0.16 0.32 0.19 0.03
10 0.17 0.58 0.21 0.22
20 0.16 0.80 0.23 0.34
30 0.16 0.93 0.23 0.44

Pt’,ak/backgroungl’l2

2 31 10.9 35 -

5 28 49 32 7.9
10 22 59 29 33
20 16 57 24 36

30 15 56 21 39
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2.8.1 mstiufindoya (Data recording)
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- Back-Display LEED-AUGER aiJn Insiiines u BDL 800 ve3u355% OCI
Vacuum Microengineering '

- umastio i u LPS 300

. m%"mﬁuﬁﬂuiaﬁuqauuummﬁm (High Voltage Ramp Generator ) U
AUS 200

- naesgUnsaidisaadyn I unIuYUIAEAA (Low Noise Input Coupler
box) 3U AUS 30

- I3esuenwAen-dU (Lock in Amplifier)
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-Q e
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+ . Setting parameter

Range scan

Start |70 eV End |500 eV

Time Interval | ms

oK

g‘ﬂﬁ 3.11 ulﬂﬂ::?’li’)ﬂﬂﬂﬂ‘f setting parameter vp411/51n54 AES Analysis
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| 7 | 37 4625
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7019 -46.28
10 705  -46.28
1 "2 -46.31
12 7134 4634
13 7168 -46.4
14 7214 4645
15 24 -46.52
16 7272 -46.58
i7 7354 4667
7312 4675
7356 4679
7425 4682
: 3 7454 4685
2 748 -46.62
(23 | 7500 4675
7531 -46.6
g 7591  -46.41
(26 | 7615 4613
27 7662 4579
7704 -45.33
o ,
[ I l
G| | (3 B O | 3 rlsanstutedon ... | ) g procr | |gmee 3 on
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51 3.14 #eu clean room AWM VNININANDIANTIHIBIN
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g Jal o
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1) wanaisazaiw APM T
2) lddeuniguuqgil 80 e usaIFEA
3) shmsdnmsdenuiuna 15w
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Y Y Y
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