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Abstract: We investigated and compared two methods of in-situ oxidation and chemical etching treatment (CET) to

remove the boron rich layer (BRL). The BRL is generally formed during boron doping process.

It has to be

controlled in order not to degrade carrier lifetime and reduce electrical properties. A boron emitter is formed using
BBr; liquid source at 930°C. After that, in-situ oxidation was followed by injecting oxygen of 1,000 sccm into the
furnace during ramp down step and compared with CET using a mixture of acid solution for a short time. Then,
we analyzed passivation effect by depositing Al,O;. The results gave a carrier lifetime of 110.9 us, an open-circuit
voltage (Vo) of 635 mV at in-situ oxidation and a carrier lifetime of 188.5 ps, an V,. of 650 mV at CET. As a

result, CET shows better properties than in-situ oxidation because of removing BRL uniformly.
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Table 1. Experimental conditions.

Diffusion process

Conditions
parameters
n-type c-Si wafer
Substrat
ubstrate (156 mnx156 mm)
Temperature 930°C
Pre-deposition time 20 min
Drive-in time 10 min
. N, (5 slpm), O, (100 sccm), BBr3
G t
as ratio (300 sccm)

202 BRLE AASH]| ¢sl in-situ oxidation
I} chemical etching treatment (CET) &+ 7}A] d9&d
£ vlwstgch A HA el in-situ oxidationof
M BBry AE5A ¥ &t 54§, 25 F dAaAlT
+ TtlA 1,000 scem o149 O, FUAT =AM
BRL & AtstAZIt}. o] o, AtstA|7]= AlRFE 7HH
stof ApolE w®luwsklth. & ¥Rz CET+ in-situ
oxidationi} UFRH7EA] 2 WA BBrs A5AF R &l &
Ae Aas &, 5|AE HF golo= BSGE MAshL
hydrofluoric (HF, OCI A}), nitric acid (HNOj, OCI
Ab), 32]31 glacial acetic (CH3COOH, OCI A} A
Jtxle] AF B8 SO Algsto] BRLE Kﬂﬂﬁ}%‘;q.
o] ©j HF, HN03 CH3COOH= 7t7t 1 : 259]
Hl&2 s, & @99 a2 AP 5¢ —.7—|5}°E‘Ur

AA
ojti= AZh AZto] g AtolE wvluwsttt. BRLZ
MAst &, AlLOs Z%kst7] s RCA cleaningS ©

itk RCA cleaning2 SC1 (NH4OH : Hy0,

CZ n-type Si<100> wafer

I I
SDR (Saw Damage Removal)

I I

[ HF cleaning ]
I T
( Group 1 \ ( Group 2 \
+ BBr; diffusion * BB, diffusion
+ In-situ oxidation « BSG removal
BRL removal +  Chemical Etching Treatment
CET
[ RCA cleaning ]
1 |
[ ALD Al,O; deposition ]
| |
[ 4-Point Probe / QSSPC Measurement ]

Fig. 1. Experimental process.
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3.2 Chemical etching treatment (CET)
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Fig. 6. Lifetimes as a function of etching time (30, 45, 60

sec).
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Fig. 7. Open circuit voltages (Vo) as a function of etching
time (30, 45, 60 sec).
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