10

15

20

25

30

CLAIMS:

1. A heat-treatment furnace for use in the heat treatment
of semiconductor substrates, comprising & cylindrical core
tube which is provided at opposite ends with openings having

a sufficient size to allow a boalb having semiconductor

substrates rested therson on srandhy to be moved into and out

of the core tube, a heater Ior heating the core tube, lids

cach of which is detachably mounted O the core tube to block

the opening to substantially seal the core tube, a first thin

ae snlet conduit disposed neay the longitudinal center of
g

the core tube for introducing a high-purity gas into the core

tube to keep the furnace interior clean during movement of

rhe boat into and out of the core tube, and a second thin gas

inlet conduit penetrating through the one of the lids for

introducing a process gas into the core tube for heat-

treatment during the heat-treatment of the semiconductor

gubstratesg,

wherein during continuous implementation of batch

hest -treatment which comprises moving a boat having

semniconductor substrates into the core cube, performing the

heat-treatment of the substrates and moving the boat having

the substrates out of the core tube, the operation of moving

52 firet boat having heat-treated semiconduclbor substrabtes out

of the one of the openings of the core tube and the operation

of moving a second boat having next gemiconductor subgtrates

into the other of the openings of the core tube are performed

st the same time while introducing the high-purity gas into

the core tube from the first thin gas inlet conduit to keep

rhe furnace interior ¢lean.
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2. The heat-treatment Ffurnace of c¢laim 1, wherein the

operation of moving the first boat having heat-treated

semiconductor substrates out of the core tube comprises

opening the one of the lids, moving the first boat out of the

one of the openings of the core tube and closing the one of

the lids, and the operation of moving the second boat having

next semiconductor substrates into the core tube comprises

opening the other of the 1ids, moving the second beoat into

the other of the openings of the core tube and closing the

other of the lids.

3. The heat-treatment furnace of claim 1, wherein during

movement of the firsgt and second boats into and outb of the

core tube, the first thin gas inlet conduit is opened and the

second thin gas inlet conduit is cloged, and during the heat-

treatment of the semiconductor substrates, the first thin gas
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inlet conduit is closed and the second thin gas inlet conduit

ig opened.

64. The heat-treatment furnace of-—ary felaims—t-te—5
claim 1, wherein the opening in the core tube has an inner
diameter which is at least 95% of the inner diameter of the

core tube at the center.
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25. The heat-treatment furnace of eny-enc—efi—elaims+-to—5

claim 1, further comprising at least one boat station

disposed outside the core tube and in proximity to the
opening in the core tube, the boat station carrying a—the
boat having semiconductor substrates rested thereon on

standby.

& . A metrhod for a heat-treatment of gemiconductor

substrates using the heat-treatment furnace of claim 1, the

method comprising a step of movement of the beat inte and cut

of the core tube, wherein the operation of moving the first

boat having heat-treated semiconductor substrates out of the

one of the openings of the core tube and the operation of

moving the second boat having next semiconductor gubstrates

into the other of the openings ci the core tube are periormed

st the same time while introducing the high-purity gas into

+he core tube from the first thin gas inlet condult to keep

the furnace interior clean, and a step of heating the

semiconductor substrates in the core tubs while introducing

the process gas into the core tube from the second thin gas

inlet conduit for the heat-ftreatment of the semiconductor

aubstrates.
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£7. The hest—treobment-Euens method of anv-—ene—e

17 claim &, wherein the heat treatment ig intended to

diffuse a p- or n-type dopant into silicon substrates.

88, The keab-breotment—Eurae method of any-on A La- =it
F—Ee—F claim &, wherein the heat treatment is intended to

oxidize silicon substrates.
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