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_ Furthermore, as the sapphire base member is expensive, prectical
15 wuse of it is not as great as would be expected from the large demand
—for high-speed -semiconductor devices on .monocrysi:alline semiconductor
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According to the present invention there is provided a method of
manufacturing a semiconducto_r substrate, comprising providing along
20 the edge of a base member a seed for growin'g a monocrysta'lline layer
of a given material, forming a polycrystalline or amorphous layer of
said material in contact with the seed, ma:.nta:.ning the temperature
of the base member lower than the melting point of said material,
melting the polycrystalline or amorphous layer by applying radiation
K_/' | 25 thereto in the region of the seed, and progressively moving the region
. of irradiation to grow a mono-crystalline layer of said material from
the polycrystalline or amorphoﬁs layer.
The method may include forming an insulating layer on the base
member, removing a portion of the insulating layer to expose an edge
" 30 portion of the base member to act as the seed, and forming the poly-
crystalline or -amorphous: layer on the :lnsulating layer and the said
exposed portion of the base member. Alternatively, the method may
include locating the seed along the edge of the base member, forming
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menber, renoving a portion of the insulating |ayer to expose an edge 30 °{
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cooling the second solid layer to grow a mono-crystalline layer ‘-J
15  therefrom. '
The'invention is illustrated, merely by way of example, in the
_ accompanying drawings, in which:-
- Figure 1 illustrates a_methed of manufacturing a semiconductor
substrate, according to the Present invention; and
20 Figure 2 illustrates a modification of the semiconductor
substrate of Figure 1.
An electrical carbon heater 21 is held at between 1200°C to
. 1300%. A silicon base member 22 is placed on the carbon heater and
the greater part thereof is covered with an insulating layer 23 which.
25 may be a single layer of silicon oxide (sio ) or silicon nitride
(Si3N4) or a two-layered structure consisting of a silicon oxide «
(Sio ) layer and a silicon nitride (s:i. N ) layer. A part of the N
insulat:.ng layer 23 is removed by etching to’ expose an edge portion
of the base member 22. The exposed part of the base member 22
30  constitutes a seed 24 for growing monocrystalline silicon since the
base member itself is made of monocrystalline silicon. A poly-
crystalline silicon layer 25 is formed overlying the insulating layer
23 and the seed 24 ‘by chemical vapour deposition technique.
Radiation 26 such .as an electron ‘beam or laser beam extending in the
X direction is ‘applied to the seed 24 and moved in the Y direction



130g[err]C. A silicon base nenber 22 is placed on the carbon heater and the
grefter part thereof is covered with an insulating layer 23 which 25 may
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k_/ : 34 covers the polycrystalline silicon layer 33 and is formed
' 15 by a chemical wvapour deposition technique. The polycrystalline
silicon layer 33 is converted into a monocrystalline silicen
layer as described in relation to Figure 1.
The semiconductdr substrates are advantageous because there
are no crystal defects since there is complete crystal integrity
20 between the seed and the monocrystalline silicon layer formed
from the polycrystalline silicon layer. Moreover, the substrate
‘is relatively inexpensive to ‘manufacture compared to sapphire
substrates and is suitable for the manufacture of high-speed
semiconductor devices.
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2. A method as claimed in claim 1, including forming an insulating -
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layer on the base member, removing a portion of the insulating ()
layer to expose an edge portion of the base member to act as the
seed, and forming the polycrystalline or amorphous layer on the

15 insulating layer and the said exposed portion of the base member.
3. A method as claimed in_claim.l, including_loéat;ng the seed
along the edge of the base member, forming the polycrystalline or
amorphous layer overlying the base member and the seed, and forming
an insulating layer over the polycrystalline or amorphous iayer.

20 4. A method of manufacturing a semiconductor substrate,
substantially as herein'degcribed with reference to Figure 1 of the
accompanying drawings.
S. A method of manufacturing a semiconductor substrate, . -
substantially as herein deséribed with reference to Figure 1, and

25 as moéified'in Figure 2, of the accompanying drawings. oo/
6. A method of manufacturing a semiconductor substrate, comprising
providing a seed for growing mono-crystal on an edge portion of a
first solid layer, foining a second solid layer of polycrystalline
or amorphous state which is at least in contact with the seed and

30 covers the first solid layer, maintaining the temperature of the

first solid layer lower than the metling point of the second
solid layer, applying radiation
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