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Evaluation of delta-doped layers using SIMS
Akio Takano!, Yoshikazu Homma?
NTT Advanced Technology 3-1,Morinosato Wakamiya, Atsugi-shi, Kanagawa Pref. 243-0124}
NTT 3-1,Morinosato Wakamiya, Atsugi-shi, Kanagawa Pref. 243-01982
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Multi-delta-doped reference materials for evaluation of the depth scale and resolution

are under developed to standardize ultra-shallow depth profiling by secondary ion
mass spectrometry. We carried out a round-robin test using the reference materials,

and investigated the validity of the evaluation method of the depth resolution.
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Table 1 SIMS measurement conditions

Laboratory Energy | Incident angle | Rastered area Gated are Apparatus
Lab 1 2 keV 45 deg 400 1m 9% PHI ADEPT1010
Lab 2 2 keV 45 deg 300 1m 25 % Atomika SIMS 4000
Lab 3-1 2 keV 45 deg 400 1m 16 % PHI ADEPT1010
Lab 3-2 2 keV 45 deg 180 um 60 umo Cameka IMS-6f
Lab 3-3 2 keV 60 deg 180 um 60 um¢o Cameka IMS-6f
Lab 4 2 keV 63 deg 180 um 60 umo Cameka IMS-5f
Lab 5-1 2 keV 45 deg 300 #m 25 % Atomika SIMS 4500
Lab 5-2 500 eV 0 deg 300 xm 25% Atomika SIMS 4500
Lab 6 2 keV 45 deg 400 1m 4% Atomika SIMS 4000
Lab 7 2 keV 60 deg 300 1m 9% PHI 6650
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Figure 1 Comparison of SIMS raw data and Figure 2 Comparison of SIMS raw data and
MRI fit for 18 nm sample. MRI fit for 9 nm sample
Table 2 Parameters of the delta layers used for MRI calculation
Delta layer 1 2 3 4 5 6 7 8 | 9 | 10
A | Thickness (nm) 1.0 | 08 | 06 | 06 | 05
Peak intensity 0.17 | 0.20 | 0.25 | 0.29 | 0.30
B | Thickness (nm) 1.0 1 09 | 07 | 08 | 07 | 07 | 07 | 05 | 05 | 0.5
Peak intensity 0.15 | 0.17 | 0.21 ; 0.15 | 0.20 { 0.18 | 0.18 | 0.25 | 0.25 | 0.27
Table 3 Parameters of depth resolution
Laboratory Energy Incident angle 18 nm sample 9 nm sample
2 keV 45 deg Mixing Roughness Mixing Roughness
Lab 1 2 keV 45 deg 2.3 nm 1.8 nm 2.3 nm 1.8 nm
Lab 2 2 keV 45 deg 2.3 nm 1.7om 2.3 nm 1.6 nm
Lab 3-1 2 keV 45 deg 2.3 nm 1.6 nm 2.3 nm 1.6 nm
Lab 3-2 2 keV 45 deg 2.3 nm 1.6 nm 2.3 nm 1.6 nm
Lab 3-3 2 keV 60 deg 2.3 nm 1.6 nm 2.3 nm 1.6 nm
Lab 4 2 keV 63 deg 2.3 nm 1.6 nm 2.3 nm 1.6 nm
Lab 5-1 2 keV 45 deg 2.6 nm 1.4 nm 2.8 nm 1.5 nm
Lab 5-2 500 eV 0 deg 0.8 nm 1.1 nm 0.8 nm 1.1 nm
Lab 6 2 keV 45 deg - 2.3 nm 1.6 nm 2.3 nm 1.6 nm
Lab 7 2 keV 45 deg 2.3 nm 1.8 nm 2.3 nm 1.6 nm
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(1) S. Hofmann, Surf. Interface Anal. 21 (1994) 673.



