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(54) INSULATED GATE BIPOLAR TRANSISTOR AND MANUFACTURING METHOD THEREFOR

(57) An insulated gate bipolar transistor (100) is pro-
vided. A substrate (10) of the insulated gate bipolar tran-
sistor (100) is of an N type. A P-type region (16) is dis-
posed on a back of the N-type substrate. A back metal
structure (18) is disposed on a back of the P-type region
(16). A terminal protection ring is disposed in a terminal
structure. A polysilicon gate (31) is disposed on a front
surface of the substrate (10) in an active region. Sidewalls
(72) are disposed at two sides of the polysilicon gate (31)
on the substrate (10). An interlayer medium (81) covered
with the polysilicon gate (31) and the sidewalls (72) are
disposed on the substrate (10). The interlayer medium
(81) is covered with a metal lead wire layer (91). An
N-type carrier enhancement region (41) is disposed in
the substrate (10) in the active region. A P-type body
region (51) is disposed in the carrier enhancement region
(41). An N-type heavily doped region (61) is disposed in
the P-type body region (51). A P-type heavily doped re-
gion (71) is disposed in the N-type heavily doped region
(61). An inward recessed shallow pit (62) with a depth of
0.15 to 0.3 micrometers is formed on a surface of the
P-type heavily doped region (71). By disposing the carrier
enhancement region (41), the carrier concentration of a
channel can be increased and a forward voltage drop
can be reduced; in addition, the shallow pit (62) can make
a device obtain good impurity distribution and a large
metal contact area, thereby improving the performance
of the device.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method of
manufacturing a semiconductor device, particularly re-
lates to an insulated gate bipolar transistor, and further
relates to a method of manufacturing the insulated gate
bipolar transistor.

BACKGROUND OF THE INVENTION

[0002] The insulated gate bipolar transistor (IGBT)
generally is a power semiconductor device consisting of
a bipolar junction transistor (BJT) and a metal oxide sem-
iconductor field effect transistor (MOS).A conduction
voltage drop of a conventional insulated gate bipolar tran-
sistor is much high.

SUMMARY OF THE INVENTION

[0003] On the basis of this, it is necessary to provide
an insulated gate bipolar transistor with a low conduction
voltage drop.
[0004] An insulated gate bipolar transistor comprises
a peripheral terminal structure and an active region sur-
rounded by the terminal structure, a substrate of the in-
sulated gate bipolar transistor being an N-type substrate,
a back side of the N-type substrate being disposed with
an P-type region, a back side of the P-type region being
disposed with a backside metal structure, a terminal
guard ring being disposed in the terminal structure, a
front side of the substrate of the active region being dis-
posed with a polysilicon gate, both sides of the polysilicon
gate on the substrate being disposed with a spacer, an
interlayer dielectric being disposed on the substrate cov-
ering the polysilicon gate and the spacer, the interlayer
dielectric being covered by a metal lead layer; an N-type
carrier enhanced region is disposed in the substrate of
the active region, a P-body region is disposed in the car-
rier enhanced region, an N-type heavily doped region is
disposed in the P-body region, a P-type heavily doped
region is disposed in the N-type heavily doped region, a
surface of the P-type heavily doped region forms a dish-
ing area dished inwardly, an inwardly dishing depth of
the dishing area with respect to the substrate at both
sides is 0.15 micron to 0.3 micron.
[0005] In one of embodiments, the substrate is made
of silicon, silicon carbide, gallium arsenide, indium phos-
phide orgermanium-silicon.
[0006] In one of embodiments, the substrate is made
of a monocrystal silicon with a crystal orientation of
<100>.
[0007] The invention further provides a method of man-
ufacturing an insulated gate bipolar transistor.
[0008] A method of manufacturing an insulated gate
bipolar transistor comprises: providing a substrate, form-
ing a field oxide layer on a front side of the substrate,

photoetching and etching the field oxide layer by using
a terminal guard ring photomask, and forming a terminal
guard ring by implanting P-type ions to the substrate un-
der the etched area; photoetching and etching the field
oxide layer of an active region by using an active region
photomask, and depositing polysilicon on the substrate
where the field oxide layer being etched, forming a pro-
tecting layer on the deposited polysilicon; and forming a
polysilicon gate by photoetching and etching a surplus
of the polysilicon and the protecting layer by using a poly-
silicon photomask; photoetching and etching the polysil-
icon gate by using a P well photomask, implanting N-type
ions to the substrate under the etched polysilicon gate,
and forming a carrier enhanced region after performing
a driving-in process; photoetching the carrier enhanced
region by using the P well photomask and implanting P-
type ions to the carrier enhanced region, and forming a
P-body region after performing a driving-in process; self-
alignedly implanting N-type ions to the P-body region by
using the polysilicon gate, and forming an N-type heavily
doped region after performing a driving-in process; form-
ing a spacer at both sides of the polysilicon gate, then
implanting P-type ions to the N-type heavily doped re-
gion, and forming a P-type heavily doped region after
performing a driving-in process; and forming an interlayer
dielectric, performing a front metalized process of the
insulated gate bipolar transistor, performing backgrind-
ing, implanting of P-type ions and an annealing process,
and performing a backside metalized process of the in-
sulated gate bipolar transistor.
[0009] In one of embodiments, after forming the spacer
at both sides of the polysilicon gate and prior to implanting
P-type ions to the N-type heavily doped region, the meth-
od further comprises forming a dishing area by etching
the N-type heavily doped region, wherein an inwardly
dishing depth of the dishing area with respect to the sub-
strates at both sides is 0.15 micron to 0.3 micron.
[0010] In one of embodiments, forming the protecting
layer on the deposited polysilicon comprises forming a
first oxide layer at a surface of the polysilicon, and de-
positing a silicon nitride layer at a surface of the first oxide
layer.
[0011] In one of embodiments, after performing the
front metalized process of the insulated gate bipolar tran-
sistor, the method further comprises implanting P-type
ions to the P-type heavily doped region again.
[0012] In one of embodiments, in the step of forming
the terminal guard ring by implanting P-type ions to the
substrate under the etched area, the P-type ions are bo-
ron ions; in the step of implanting N-type ions to the sub-
strate under the etched polysilicon gate, the N-type ions
are phosphorous ions; in the step of photoetching the
carrier enhanced region by using a P well photomask
and implanting P-type ions to it, the P-type ions are boron
ions; in the step of self-alignedly implanting N-type ions
to the P-body region by using the polysilicon gate, the N-
type ions are arsenic ions; in the step of implanting P-
type ions to the N-type heavily doped region, the P-type
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ions are boron ions; in the step of implanting and doping
polysilicon to the polysilicon gate after removing the pro-
tecting layer, the implanted ions are phosphorous ions.
[0013] In one of embodiments, forming the spacer at
both sides of the polysilicon gate comprises: depositing
a second oxide layer, then removing a surplus of the sec-
ond oxide layer by corroding, and forming the spacer by
the remaining part of the second oxide layer.
[0014] In one of embodiments, performing the front
metalized process of the insulated gate bipolar transistor
comprises forming a contact hole by performing pho-
toetching and etching processes by using a contact hole
photomask, and sputtering a conductive metal on the in-
terlayer dielectric, then forming a metal lead layer cov-
ering the interlayer dielectric by photoetching and etching
the sputtered metal with a metal photomask.
[0015] In the insulated gate bipolar transistor de-
scribed above, by forming a carrier enhanced region, a
concentration of carriers in a channel can be increased
and then the conduction voltage drop can be reduced.
Meanwhile, a shallow dishing of 0.15 micron to 0.3 micron
is formed in the P-type heavily doped region, which re-
sults in a better impurity distribution and a greater metal
contacting area for the device, reducing the power con-
sumption, improving reliability of product, and further re-
ducing the conduction voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic view of an insulated gate bipolar
transistor in an embodiment;
Fig. 2 shows a flow chart of a method of manufac-
turing the insulated gate bipolar transistor in an em-
bodiment;
Figs. 3A to 3F are partial cross-section views of the
insulated gate bipolar transistor during manufactur-
ing by using the method of manufacturing the insu-
lated gate bipolar transistor in an embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] The details of one or more embodiments of the
invention are set forth in the accompanying drawings and
the description below. Other features, objects, and ad-
vantages of the invention will be apparent from the de-
scription and drawings, and from the claims.
[0018] Fig. 1 is a schematic view of the insulated gate
bipolar transistor 100 in an embodiment, which includes
a peripheral terminal structure (not shown in Fig. 1) and
an active region surrounded by the terminal structure. A
substrate of the insulated gate bipolar transistor 100 is
an N-type substrate 10. A back side of the substrate 10
is disposed with a P-type region 16, a back side of the
P-type region 16 is disposed with a backside metal struc-
ture 18, and a terminal guard ring (not shown in Fig. 1)
is disposed in the terminal structure. A front side of the

substrate 10 of the active region is disposed with a poly-
silicon gate 31, both sides of the polysilicon gate 31 on
the substrate 10 are disposed with the spacers 72, an
interlayer dielectric 81 covering the polysilicon gate 31
and the spacers 72 is disposed on the substrate 10, and
the interlayer dielectric 81 is covered by a metal lead
layer 91. An N-type carrier enhanced region 41 is dis-
posed in the substrate 10 of the active region, a P-body
region 51 is disposed in the carrier enhanced region 41,
an N-type heavily doped region 61 is disposed in the P-
body region 51, a P-type heavily doped region71 is dis-
posed in the N-type heavily doped region 61, a surface
of the P-type heavily doped region 71 forms a dishing
area 62 dished inwardly, and an inwardly dishing depth
(i.e. a in Fig. 1) of the dishing area 62 with respect to the
substrates at both sides is 0.15 micron to 0.3 micron.
[0019] In the insulated gate bipolar transistor de-
scribed above, by forming the carrier enhanced region
41, a concentration of carriers in a channel can be in-
creased and then the conduction voltage drop can be
reduced. Meanwhile, prior to implanting the P-type ions
to the N-type heavily doped region 61, the shallow dishing
(the dishing area 62) of 0.15 micron to 0.3 micron is
formed by etching the P-type heavily doped region 71,
which results in a good impurity distribution for the device
and a greater metal contacting area, reducing the power
consumption, improving reliability of product, and further
reducing the conduction voltage.
[0020] The substrate 10 is made of silicon, silicon car-
bide, gallium arsenide, indium phosphide orgermanium-
silicon. In one of embodiments, the substrate is made of
a monocrystal silicon with a crystal orientation of <100>.
[0021] Referring to Fig. 2, a method of manufacturing
the insulated gate bipolar transistor 100 described above
is also provided in the invention, which includes the fol-
lowing steps:
[0022] In step S110, a substrate is provided, a field
oxide layer is formed on a front side of the substrate, and
a terminal guard ring is formed.
[0023] The substrate 10 is madeof silicon, silicon car-
bide, gallium arsenide, indium phosphide orgermanium-
silicon. In the embodiment, the substrate 10 is made of
a monocrystal silicon wafer with a crystal orientation of
<100>.
[0024] In the embodiment, firstly a field oxide layer 20
is grown at the front side of the substrate 10, then the
field oxide layer 20 is photoetched and etched directly
above the substrate 10 required to form the terminal
guard ring by using a terminal guard ring photomask.
Then the terminal guard ring is formed through implanting
of the P-type ions by using the field oxide layer 20 as a
masking layer. Three terminal guard rings 21, 22, 23 are
shown in Fig. 3A, wherein a position where the terminal
guard ring23 is located is adjacent to the active region
area in the center of the substrate 10. It should be un-
derstood that the number of the terminal guard rings is
not limited to the present embodiment, and can be se-
lected and configured according to actual requirement
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for the device by those skilled in the art.
[0025] Fig. 3A is a partial cross-section view of the in-
sulated gate bipolar transistor after the step S110 is per-
formed in the embodiment. In the embodiment, the P-
type ions implanted in the step S110 are boron ions. It
should be understood that the particularly implanted P-
type/N-type ions given in each step of implanting of ions
in the embodiment are only better embodiments, and in
other embodiments they can be replaced with other P-
type/N-type ions well known by those skilled in the art.
[0026] S120, a polysilicon gate is formed at a front side
of the active region area of the substrate, and a protecting
layer is formed on the polysilicon gate.
[0027] The field oxide layer 20 of the active region area
is photoetched and etched by using the active region
photomask, polysilicon is deposited on the substrate 10
where the field oxide layer 20 being etched, a protecting
layer is formed on the deposited polysilicon; and a poly-
silicon gate 31 is formed by photoetching and etching a
surplus of the polysilicon and the protecting layer with a
polysilicon photomask. In the embodiment, the protecting
layer comprises a silicon nitride layer 32, wherein prior
to depositing silicon nitride it needs to perform one time
oxidation. A first oxide layer (not shown in Fig. 3B) is
formed at a surface of the deposited polysilicon, and then
the silicon nitride layer 32 is formed on the first oxide
layer by depositing the silicon nitride. Compared to de-
positing the silicon nitride directly on the surface of the
polysilicon, a first oxide layer is deposited between the
polysilicon gate 31 and the silicon nitride layer 32, which
can improve the issue related to stress. Fig. 3B is a partial
cross-section view of the insulated gate bipolar transistor
after the step S120 is performed in the embodiment, the
structure shown by which is located at the right side of
Fig. 3A.
[0028] S130,the polysilicon gate is photoetched and
etched by using a P well photomask, and N-type ions are
implanted to the substrate, and a carrier enhanced region
is formed after performing a driving-in process.
[0029] The polysilicon gate 31 is photoetched and
etched by using the P well photomask, and N-type ions
are implanted to the substrate 10 under the etched poly-
silicon gate 31. In the embodiment, the N-type ions im-
planted in step S130 are phosphorous ions. Fig. 3C is a
partial cross-section view of the insulated gate bipolar
transistor after the phosphorous ions are implanted and
when the driving-in process is not performed in the em-
bodiment.
[0030] A carrier enhanced region 41 is formed after
implanting of ions and through a high temperature driv-
ing-in process.
[0031] S140, the carrier enhanced region is pho-
toetched by using the P well photomask and P-type ions
are implanted to the carrier enhanced region, and a P-
body region is formed after performing a driving-in proc-
ess.
[0032] The photomask used in the step S140 is the
same as that in step S130. In the embodiment, the P-

type ions implanted in step S150 are boron ions, and the
P-body region 51 is formed after performing the high tem-
perature driving-in process. Fig. 3D is a partial cross-
section view of the insulated gate bipolar transistor after
the step S140 is performed in the embodiment, the struc-
ture shown by which is located at the right side of Fig. 3C.
[0033] S150, N-type ions are self-alignedly implanted
to the P-body region by using the polysilicon gate, and
an N-type heavily doped region is formed after perform-
ing a driving-in process.
[0034] In the embodiment, the N-type ions implanted
in step S150 are arsenic ions, and the N-type heavily
doped region (NSD) 61 is formed after performing the
high temperature driving-in process. Fig. 3E is a partial
cross-section view of the insulated gate bipolar transistor
after the step S150 is performed in the embodiment.
[0035] S160, a spacer at both sides of the polysilicon
gate is formed, then P-type ions are implanted to the N-
type heavily doped region, and a P-type heavily doped
region is formed after performing a driving-in process.
[0036] Firstly a second oxide layer is deposited, and
then a spacer corrosion process is performed for the de-
vice to corrode a surplus of the second oxide layer, for
forming the spacer 72 at both sides of the polysilicon gate
31.
[0037] In the embodiment, after forming the spacer 72,
and prior to implanting the P-type ions to the N-type heav-
ily doped region 61, the method further comprises silicon-
etching the N-type heavily doped region 61 and forming
a dishing area. The dishing area 62 is a shallow dishing
the inwardly dishing depth of which is 0.15 micron to 0.3
micron.
[0038] Prior to implanting the P-type ions to the N-type
heavily doped region 61, the shallow dishing (the dishing
area 62) of 0.15 micron to 0.3 micron is formed by etching
the P-type heavily doped region, which results in a good
impurity distribution and a greater metal contacting area
for the device, reducing the power consumption, improv-
ing reliability of product, and further reducing the conduc-
tion voltage.
[0039] After forming the etched dishing area 62, the P-
type ions are implanted. In the embodiment, the implant-
ed P-type ions are boron ions. After performing the im-
plantation process, the high temperature driving-in proc-
ess is performed to form the P-type heavily doped region
(PSD) 71.
[0040] S170, the implantation and doping processes
are performed for the polysilicon gate after removing the
protecting layer.
[0041] As mentioned previously, the protecting layer
in the embodiment comprises the silicon nitride layer 32.
After removing the silicon nitride layer 32 at the surface
of the polysilicon gate 31, the N-type ions are implanted
and doped to the polysilicon gate 31. In the embodiment,
the implantation and doping processes for the polysilicon
gate are performed after performing the photoetching
process by using the polysilicon photomask. Fig. 3F is a
partial cross-section view of the insulated gate bipolar
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transistor after the step S170 is performed in the embod-
iment.
[0042] After the step S170 is performed, the interlayer
dielectric (ILD) can be generated regularly, and the proc-
esses of front metallization, backgrinding, implantation
and annealing, backside metallization and so on can be
performed. Similarly, a specific embodiment is described
as follows:
[0043] S180, an interlayer dielectric covering the sur-
faces of the polysilicon gate and the spacer is formed.
[0044] After depositing borophosphosilicate glass
(BPSG) at the surface of the device, a hot reflow process
is performed, for forming the interlayer dielectric 81 cov-
ering the surfaces of the polysilicon gate 31 and the spac-
er 72.
[0045] S190, the front metallization process is per-
formed.
[0046] A contact hole is formed by performing pho-
toetching and etching processes by using a contact hole
photomask, and a conductive metal is sputtered at the
surface of the device, then the conductive metal is etched
by using a metal photomask, and a metal lead layer
91covering the interlayer dielectric 81 is formed.
[0047] S200, the backgrinding, P-type ions implanta-
tion and annealing processes are performed.
[0048] The back side of the substrate 10 is ground to
the required thickness, the P-type ions are implanted to
the back side of the substrate 10 and the annealing proc-
ess is performed, for forming a P-body region 16. A sub-
strate PN junction is formed by the P-body region 16 and
the substrate 10. In the embodiment, the P-type ions im-
planted in the step S200 are boron ions.
[0049] S210, the backside metallization process is per-
formed.
[0050] The conductive metal is sputtered at the back
side of the substrate 10, and a backside metal structure
18 is formed at the surface of the P-type region 16 as the
collector metal lead. Fig. 1 is a partial cross-section views
of the insulated gate bipolar transistor 100 after the step
S210 is performed in the embodiment
[0051] In the method of manufacturing an insulated
gate bipolar transistor described above, when the poly-
silicon gate 31 is etched by using the region-type photo-
mask in the step S130, the phosphorous ions is implant-
ed, for increasing the concentration of the carrier in the
channel, a carrier enhanced region 41 is formed and then
the conduction voltage drop is reduced.
[0052] Six photomasks are used during the above
manufacturing process, which are the terminal guard ring
photomask, the active region photomask, the polysilicon
photomask, the P well photomask, the contact hole pho-
tomask, and the metal photomask. The ions implantation
of the carrier enhanced region 41 and the P-body region
uses the same photomask (i.e. P well photomask), which
saving cost.
[0053] Meanwhile, the method of manufacturing the in-
sulated gate bipolar transistor describe above is compat-
ible with the DMOS process, and has the advantages of

universality, portability for different IC production lines
and so on.
[0054] In one of embodiments, after forming the con-
tact hole by performing photoetching and etching proc-
esses by using the contact hole photomask in step S190,
and prior to sputtering a metal, the PSD implantation can
be also performed again, for implanting P-type ions to
the P-type heavily doped region to obtain a good ohm
contact and improve performance of the device.
[0055] Although the invention is illustrated and de-
scribed herein with reference to specific embodiments,
the invention is not intended to be limited to the details
shown. Rather, various modifications may be made in
the details within the scope and range of equivalents of
the claims and without departing from the invention.

Claims

1. An insulated gate bipolar transistor, comprising a pe-
ripheral terminal structure and an active region sur-
rounded by the terminal structure, a substrate of the
insulated gate bipolar transistor being an N-type sub-
strate, a back side of the N-type substrate being dis-
posed with an P-type region, a back side of the P-
type region being disposed with a backside metal
structure, a terminal guard ring being disposed in the
terminal structure, a front side of the substrate of the
active region being disposed with a polysilicon gate,
both sides of the polysilicon gate on the substrate
being disposed with a spacer, an interlayer dielectric
being disposed on the substrate covering the poly-
silicon gate and the spacer, the interlayer dielectric
being covered by a metal lead layer;
characterized in that, an N-type carrier enhanced
region is disposed in the substrate of the active re-
gion, a P-body region is disposed in the carrier en-
hanced region, an N-type heavily doped region is
disposed in the P-body region, a P-type heavily
doped region is disposed in the N-type heavily doped
region, a surface of the P-type heavily doped region
forms a dishing area dished inwardly, a inwardly
dishing depth of the dishing area with respect to the
substrate at both sides is 0.15 micron to 0.3 micron.

2. The insulated gate bipolar transistor of claim 1, char-
acterized in that, the substrate is made of silicon,
silicon carbide, gallium arsenide, indium phosphide
orgermanium-silicon.

3. The insulated gate bipolar transistor of claim 2, char-
acterized in that, the substrate is made of monoc-
rystal silicon with a crystal orientation of <100>.

4. A method of manufacturing an insulated gate bipolar
transistor, comprising:

providing a substrate, forming a field oxide layer
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on a front side of the substrate, photoetching
and etching the field oxide layer by using a ter-
minal guard ring photomask, and forming a ter-
minal guard ring by implanting P-type ions to the
substrate under the etched area;
photoetching and etching the field oxide layer of
an active region area by using an active region
photomask, and depositing polysilicon on the
substrate where the field oxide layer being
etched, forming a protecting layer on the depos-
ited polysilicon; and forming a polysilicon gate
by photoetching and etching surplus polysilicon
and the protecting layer by using a polysilicon
photomask;
photoetching and etching the polysilicon gate by
using a P well photomask, implanting N-type
ions to the substrate under the etched polysili-
con gate, and forming a carrier enhanced region
after performing a driving-in process;
photoetching the carrier enhanced region by us-
ing the P well photomask and implanting P-type
ions to the carrier enhanced region, and forming
a P-body region after performing a driving-in
process;
self-alignedly implanting N-type ions to the P-
body region by using the polysilicon gate, and
forming an N-type heavily doped region after
performing a driving-in process;
forming a spacer at both sides of the polysilicon
gate, then implanting P-type ions to the N-type
heavily doped region, and forming a P-type
heavily doped region after performing a driving-
in process;
implanting and doping polysilicon to the polysil-
icon gate after removing the protecting layer;
and
forming an interlayer dielectric, performing a
front metalized process of the insulated gate bi-
polar transistor, performing backgrinding, im-
planting of P-type ions and an annealing proc-
ess, and performing a backside metalized proc-
ess of the insulated gate bipolar transistor.

5. The method of manufacturing the insulated gate bi-
polar transistor of claim 4, characterized in that,
after forming the spacer at both sides of the polysil-
icon gate and prior to the step of implanting P-type
ions to the N-type heavily doped region, the method
further comprises forming a dishing area by etching
the N-type heavily doped region, wherein an inwardly
sunken depth of the dishing area with respect to the
substrates at both sides is 0.15 micron to 0.3 micron.

6. The method of manufacturing the insulated gate bi-
polar transistor of claim 4, characterized in that,
forming the protecting layer on the deposited poly-
silicon comprises forming a first oxide layer at a sur-
face of the polysilicon, and depositing a silicon nitride

layer at a surface of the first oxide layer.

7. The method of manufacturing the insulated gate bi-
polar transistor of claim 4, characterized in that,
after performing the front metalized process of the
insulated gate bipolar transistor, the method further
comprises implanting P-type ions to the P-type heav-
ily doped region again.

8. The method of manufacturing the insulated gate bi-
polar transistor of claim 4, characterized in that, in
the step of forming the terminal guard ring by im-
planting P-type ions to the substrate under the
etched area, the P-type ions are boron ions; in the
step of implanting N-type ions to the substrate under
the etched polysilicon gate, the N-type ions are phos-
phorous ions; in the step of photoetching the carrier
enhanced region by using a P well photomask and
implanting P-type ions to the carrier enhanced, the
P-type ions are boron ions; in the step of self-align-
edly implanting N-type ions to the P-body region by
using the polysilicon gate, the N-type ions are ar-
senic ions; in the step of implanting P-type ions to
the N-type heavily doped region, the P-type ions are
boron ions; in the step of implanting and doping poly-
silicon to the polysilicon gate after removing the pro-
tecting layer, the implanted ions are phosphorous
ions.

9. The method of manufacturing the insulated gate bi-
polar transistor of claim 4, characterized in that,
the step of forming the spacer at both sides of the
polysilicon gate comprises: depositing a second ox-
ide layer, then removing a surplus of the second ox-
ide layer by corroding, and forming the spacer by the
remaining part of the second oxide layer.

10. The method of manufacturing the insulated gate bi-
polar transistor of claim 4, characterized in that,
the step of performing the front metalized process
of the insulated gate bipolar transistor comprises:
forming a contact hole by performing photoetching
and etching processes by using a contact hole pho-
tomask, and sputtering a conductive metal on the
interlayer dielectric, then forming a metal lead layer
covering the interlayer dielectric by photoetching and
etching the sputtered metal with a metal photomask.
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