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Abstract

In this paper, the authors applied the method of hydrogen chloride gettering oxidation

to fabricate the low noise bipolar transistor.

The results of measurements of the effect of gettering on the variation of flicker noise

spectral intensity for variable HCl concentrations indicate that flicker noise in bipolar tran-

sistor is dependent on the surface condition and that the gettering in a mixture of 2% HC!
in oxidation produced the optimal results in the fabrication of the low noise device.

In addition, it was also noted that the PSG layer formed by the emitter source (phosphorus)
did not have so much gettering effect as in the process with HC1 gettering.
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Table 1. Fabrication condition of samples.

pS HClY 09 1% 2% 3% 4%
layer (0) | (30ce/min} | (60cc/min) | (Y0cc/min) | (120cc/min)
A
H|A-0| A-1 A-2 A-3 A-¢
group
B
%(B-0] B-1 B-2 B-3 B-4
group
k3 2. TEA S K4
Table 2. Condition of fabrication.
Process Method Tem- T@e Remarks
perature (min)
1. Oxidation 0,+Steam+ 10T | 198 HCIE 0%~4
(HCl) Wet- %A FE2Y
Oxidation d (54 7200A)
2.Base Prede- | N,4+Bo 9a0T | 91
position

3. Base Drive- HC1 % 0%~ 4

0,+Steam+ 10T | 281

in N+ (HC) %A TR
(80, & 3
4)
4, Emitter 0,+Steam+N, | 1070C | 28 (PSG Layer7}
Diffusion +Phosphorus A
5.PSG Layer |[1:10=HF 12 Sec | Etching:B
Removal H,0 Group o)
6. Emitter 0,+N;+Steam| 90T | % HCl & 0%~ 4
Oxidation + (HCI) %n2 FE
K
7. Sintering 465C | 60
8.Al Alloy N, 4N, 45T | 35
9. Au Alloy N, 30T | 30
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Fig. 2. Structure of sample device.
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Fig. 3. Flicker noise measuring circuit.
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Table 3. Measuring results of effective noise

bandwid th.
Frequency Range of Center Noise
No. BPF Frequency | Bandwidth Remarks
BPFI) (Hz) | BPF(2) fo (Hz) Af (Hz)
1 50~ 150 | Broad 100 28.0
2| 150~ 250 ” 200 57.1
3| 350~ 450 ” 400 77.9
41 600~ 800 ” 7 130.0
A2 el 9
5| 800~ 1200 j Narrow | 1,000 83.0 | & FA4x%
87.0Hz
6 | 1800~ 2200 " 2,000 116.0
7| 3900~ 4100 2 4,000 325.6
8 | 6800~ 7200 ” 7,000 549. 4
9 | 9000~11000 ” 10, 000 1055.6
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