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The present application relates to an electrostatic protection
structure and a preparation method therefor. The electro-
static protection structure comprises a substrate, a buried
layer, a first deep well, a second deep well and a third deep
well. A well region of the opposite conductivity type and a
heavily doped region of the same conductivity type are
provided in the first deep well, and well regions and heavily
doped regions of the same conductivity type are respectively
provided in the second deep well and the third deep well.
The first deep well, a first well region and a second well
region are floating; a first heavily doped region leads out
electrostatic voltage; and a sixth heavily doped region is
grounded.
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ELECTROSTATIC PROTECTION
STRUCTURE AND PREPARATION METHOD
THEREFOR

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Chinese
Patent Application with No. 202110658518.4, entitled
“Electrostatic Protection Structure and Preparation Method
Therefor”, and filed on Jun. 15, 2021, the content of which
is expressly incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of semi-
conductor technology, and particularly to an electrostatic
protection structure and a manufacture method thereof.

BACKGROUND

[0003] The description herein merely provides back-
ground information related to the present disclosure and
does not definitely constitute exemplary techniques.

[0004] As the high-voltage devices are more and more
widely used in the integrated circuits, the requirement for the
Electrostatic Discharge (ESD) capability is also becoming
higher and higher. The high-voltage electrostatic protection
structure is usually a structure composed of multiple low-
voltage devices connected in series to meet the requirement
of high-voltage resistance.

[0005] However, the conventional high-voltage electro-
static protection structure usually has no problem with the
forward voltage withstand, but cannot withstand the high
voltage in a reverse direction, accordingly there exists a
problem that the forward ESD protection capability is incon-
sistent with the reverse ESD protection capability.

SUMMARY

[0006] According to various embodiments of the present
disclosure, an electrostatic protection structure and a manu-
facture method thereof are provided.

[0007] An electrostatic protection structure includes:
[0008] a substrate, having a first conductivity type;
[0009] a buried layer, located in the substrate and hav-

ing a second conductivity type opposite to the first
conductivity type;

[0010] a first deep well, located on an upper surface of
the buried layer and floating, and having the first
conductivity type;

[0011] a second deep well, located on the upper surface
of the buried layer, a partial region of the second deep
well being in contact with the substrate, having the
second conductivity type, the second deep well being
adjacent to the first deep well and being located at a
periphery of the first deep well; and

[0012] a third deep well, located in the buried layer and
completely in contact with the substrate, having the
first conductivity type, the third deep well being adja-
cent to the second deep well and being located at a
periphery of the second deep well.

[0013] An upper surface layer of the first deep well is
provided with a first well region and a second well region
which are isolated from each other and are floating, both the
first well region and the second well region have the second
conductivity type, an upper surface layer of the first well
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region is provided with a first heavily doped region and a
second heavily doped region isolated from each other, an
upper surface layer of the second well region is provided
with a third heavily doped region and a fourth heavily doped
region isolated from each other. The first heavily doped
region, the second heavily doped region, the third heavily
doped region and the fourth heavily doped region have the
first conductivity type. The first heavily doped region is led
out as a first electrode and is connected to an electrostatic
port; the second heavily doped region is led out as a second
electrode. The third heavily doped region is led out as a third
electrode and is electrically connected to the second elec-
trode; the fourth heavily doped region is led out as a fourth
electrode;

[0014] An upper surface layer of the second deep well is
provided with a third well region, the third well region has
the second conductivity type, and an upper surface layer of
the third well region is provided with a floating fifth heavily
doped region having the second conductivity type.

[0015] An upper surface layer of the third deep well is
provided with a fourth well region, the fourth well region
has the first conductivity type, an upper surface layer of the
fourth well region is provided with a sixth heavily doped
region, the sixth heavily doped region has the first conduc-
tivity type, and the sixth heavily doped region is led out and
is grounded together with the fourth electrode.

[0016] In an embodiment, the first conductivity type is a
P-type, and the second conductivity type is a N-type. When
the electrostatic port inputs an electrostatic voltage:

[0017] the first heavily doped region, the first well
region and the second heavily doped region together
form a first PNP transistor; the third heavily doped
region, the second well region and the fourth heavily
doped region together form a second PNP transistor;
and the first PNP transistor is connected to the second
PNP transistor in series.

[0018] Inanembodiment, when the electrostatic voltage is
a positive voltage:

[0019] the first electrode serves as an emitter of the first
PNP transistor, the second electrode serves as a collec-
tor of the first PNP transistor, and the first well region
serves as a base of the first PNP transistor; and

[0020] the third electrode serves as an emitter of the
second PNP transistor, the fourth electrode serves as a
collector of the second PNP transistor, and the second
well region serves as a base of the second PNP tran-
sistor.

[0021] Inanembodiment, when the electrostatic voltage is
a negative voltage:

[0022] the first electrode serves as a collector of the first
PNP transistor, the second electrode serves as an emit-
ter of the first PNP transistor, and the first well region
serves as a base of the first PNP transistor; and

[0023] the third electrode is a collector of the second
PNP transistor, the fourth electrode is an emitter of the
second PNP transistor, and the second well region
serves as a base of the second PNP transistor.

[0024] In an embodiment, there exists at least two first
heavily doped regions, at least two second heavily doped
regions, at least two third heavily doped regions, and at least
two fourth heavily doped regions.

[0025] A plurality of the first heavily doped regions are
isolated from each other, a plurality of the second heavily
doped regions are isolated from each other, a plurality of the
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third heavily doped regions are isolated from each other, and
a plurality of the fourth heavily doped regions are isolated
from each other.

[0026] In an embodiment, the plurality of the first heavily
doped regions are electrically connected to each other as the
first electrode, the plurality of the second heavily doped
regions are electrically connected to each other as the second
electrode, the plurality of the third heavily doped regions are
electrically connected to each other as the third electrode,
and the plurality of the fourth heavily doped regions are
electrically connected to each other as the fourth electrode.
[0027] In an embodiment, at least one fifth well region is
provided between the first well region and the second well
region in the upper surface layer of the first deep well, the
fifth well region is respectively isolated from the first well
region and the second well region, and the fifth well region
has the second conductivity type.

[0028] An upper surface layer of each fifth well region is
provided with a seventh heavily doped region and an eighth
heavily doped region of the first conductivity type, the
seventh heavily doped region of each fifth well region is
electrically connected to an eighth heavily doped region of
an adjacent fifth well region, the seventh heavily doped
region adjacent to the first well region is electrically con-
nected to the second heavily doped region, and the eighth
heavily doped region adjacent to the second well region is
electrically connected to the third heavily doped region.
[0029] In an embodiment, the upper surface layer of the
first deep well is further provided with a plurality of sixth
well regions, the plurality of sixth well regions are arranged
alternatively with the first well region and the second well
region, and the sixth well regions have the first conductivity
type.

[0030] In embodiment, the second deep well is a circular
structure and surrounds the periphery of the first deep well,
the third deep well is a circular structure and surrounds the
periphery of the second deep well.

[0031] A manufacture method for an electrostatic protec-
tion structure includes:

[0032] providing a substrate having a first conductivity
type;
[0033] forming a buried layer in the substrate the buried

layer having a second conductivity type opposite to the
first conductivity type;
forming a first deep well on an upper surface of the buried
layer, the first deep well being floating and having the first
conductivity type;

[0034] forming a second deep well on the upper surface
of'the buried layer, a partial region the second deep well
being in contact with the substrate and having the
second conductivity type, the second deep well being
adjacent to the first deep well and being located at a
periphery of the first deep well;

[0035] forming a third deep well in the buried layer, the
third deep well being completely in contact with the
substrate and having the first conductivity type, the
third deep well being adjacent to the second deep well
and being located at a periphery of the second deep
well;

[0036] forming a first well region and a second well
region isolated from each other and floating in the
upper surface layer of the first deep well, both the first
well region and the second well region having the
second conductivity type; forming a first heavily doped
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region and a second heavily doped region isolated from
each other in the upper surface layer of the first well
region; forming a third heavily doped region and a
fourth heavily doped region isolated from each other in
the upper surface layer of the second well region, the
first heavily doped region, the second heavily doped
region, the third heavily doped region and the fourth
heavily doped region having the first conductivity type,
the first heavily doped region being led out as a first
electrode and is connected to an electrostatic port, the
second heavily doped region being led out as a second
electrode, the third heavily doped region being led out
as a third electrode and being electrically connected to
the second electrode, and the fourth heavily doped
region being led out as a fourth electrode;

[0037] forming a third well region in the upper surface
layer of the second deep well, the third well region
having the second conductivity type; forming a floating
fifth heavily doped region in the upper surface layer of
the third well region, the fifth heavily doped region
having the second conductivity type;

[0038] forming a fourth well region in the upper surface
layer of the third deep well, the fourth well region
having the first conductivity type; and forming a sixth
heavily doped region in an upper surface layer of the
fourth well region, the sixth heavily doped region
having the first conductivity type, and the sixth heavily
doped region being led out and being grounded
together with the fourth electrode.

[0039] The details of one or more embodiments of the
present disclosure are set forth in the accompanying draw-
ings and the description below. Other features, purposes and
advantages of the present disclosure will be obvious from
the specification, drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] In order to more clearly describe the technical
solution in the embodiments or exemplary techniques of the
present disclosure, accompanying drawings that need to be
used in the description of the embodiments or exemplary
techniques will be briefly introduced. Obviously, the accom-
panying drawings in the following description are merely
some embodiments of the present disclosure. Those of
ordinary skill in the art can obtain drawings of other embodi-
ments based on these drawings without creative work.
[0041] FIG. 1 is a schematic cross-sectional structure
diagram of an electrostatic protection structure according to
an embodiment.

[0042] FIG. 2 is a schematic cross-sectional structure
diagram of an electrostatic protection structure according to
an embodiment.

[0043] FIG. 3 is a schematic cross-sectional structure
diagram of an electrostatic protection structure according to
an embodiment.

[0044] FIG. 4 is a schematic cross-sectional structure
diagram of an electrostatic protection structure according to
an embodiment.

[0045] FIG. 5 is an equivalent schematic diagram of an
electrostatic protection structure according to an embodi-
ment.

[0046] FIG. 6 is a schematic cross-sectional structure
diagram of an electrostatic protection structure according to
an embodiment.



US 2024/0079404 Al

[0047] FIG. 7 is a flow chart showing a manufacture
method for an electrostatic protection structure according to
an embodiment.
[0048] FIG. 8 is a flow chart showing a manufacture
method for an electrostatic protection structure according to
an embodiment.

DETAILED DESCRIPTION

[0049] In order to facilitate the understanding of the
present disclosure, the present disclosure will be detailed
more fully below with reference to the relevant drawings.
Preferred embodiments of the present disclosure are shown
in the drawings. However, the present disclosure can be
implemented in many different manners and is not limited to
the embodiments described herein. Rather, the purpose of
providing these embodiments is to make the present disclo-
sure more thorough and comprehensive.

[0050] Unless otherwise defined, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the technical field to
which the present disclosure belongs. The terms used in the
specification of the present disclosure are only for the
purpose of describing specific embodiments, and are not
intended to limit the present disclosure.

[0051] It should be appreciated that when an element or a
layer is referred to as being “on”, “adjacent t0”, “connected
t0”, or “coupled to” another element or layer, it may be
directly on, adjacent to, connected to, or coupled to the other
element or layer, or there may exist an intermediate element
or layer. Conversely, when an element is referred to as being
“directly on”. “directly adjacent to”, “directly connected to”
or “directly coupled to” another element or layer, there is no
intermediate element or layer. It should be understood that
the terms first, second, third, etc., may be utilized to describe
various elements, components, regions, layers, conductivity
types and/or portions, but these elements, components,
regions, layers, conductivity types and/or portions should
not be limited by these terms. These terms are merely
utilized to distinguish one element, component, region,
layer, conductivity type or portion from another element,
component, region, layer, conductivity type or portion.
Thus, a first element, component, region, layer or portion
discussed below may represent a second element, compo-
nent, region, layer or portion without departing from the
teaching of the present disclosure. For example, a first
conductivity type can be replaced with a second conductiv-
ity type; similarly, a second conductivity type can be
replaced with a first conductivity type; and a first conduc-
tivity type is different from a second conductivity type. For
instance, a first conductivity type can be P-type and a second
conductivity type can be N-type; or a first conductivity type
can be N-type and the second conductivity type can be

P-type.

[0052] Spatial relational terms, such as “under”, “down”,
“below”, “beneath”, “on”, “above”, etc., can be utilized
herein to describe a relationship between one element or
feature and another element or feature shown in the draw-
ings. It will be appreciated that the spatially relative terms
further includes different orientations of devices in use and
operation in addition to the orientation depicted in the
drawings. For example, if the device in the drawings flips,
elements or features described as “below” or “under” or
“beneath” other elements or features would then be oriented

“above” the other elements or features. Thus, the exemplary
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terms “‘under” and “below” may include both orientations of
up and down. In addition, a device may include other
orientations (e.g., rotated 90 degrees or other orientations),
and the spatial description terms used herein are interpreted
accordingly.

[0053] When used herein, the singular forms such as “a”,
“an” and “the” may also include the plural forms unless the
context clearly dictates otherwise. It should also be appre-
ciated that the terms “comprising/comprising” or “having”,
etc., indicate the existence of features, integers, steps, opera-
tions, components, portions or combinations thereof, but do
not exclude the existence or addition of one or more other
features, integers, steps, operations, components, portions or
combinations thereof. Meanwhile, in the specification, the
term “and/or” includes any and all combinations of the
related listed items.

[0054] FIG. 1 is a schematic structure diagram of an
electrostatic protection structure according to an embodi-
ment. The electrostatic protection structure 10 includes a
substrate 100, a buried layer 200, a first deep well 300, a
second deep well 400, and a third deep well 500.

[0055] In the present embodiment, the substrate 100 has a
first conductivity type, and a buried layer 200 is injected into
and formed in the substrate 100. The buried layer 200 has a
second conductivity type, and the second conductivity type
is opposite to the first conductivity type. Exemplarily, in the
embodiment, the first conductivity type is P-type, and the
second conductivity type is N-type.

[0056] In the embodiment, the first deep well 300 is
located in the buried layer 200 and is floating, and has the
first conductivity type.

[0057] The first deep well 300 and the buried layer 200
have opposite conductivity types, and have different doping
concentration gradients, so that a PN junction is formed
between the first deep well 300 and the buried layer 200, and
then one of potential paths for the electrostatic discharge is
formed between the first deep well 300 and the buried layer
200 when the electrostatic protection structure is connected
to an electrostatic voltage.

[0058] An upper surface layer of the first deep well 300 is
provided with a first well region 310 and a second well
region 320 which are isolated from each other and are
floating. Both the first well region 310 and the second well
region 320 have the second conductivity type. An upper
surface layer of the first well region 310 is provided with a
first heavily doped region 311 and a second heavily doped
region 312 isolated from each other. An upper surface layer
of the second well region 320 is provided with a third
heavily doped region 321 and a fourth heavily doped region
322 isolated from each other. The first heavily doped region
311, the second heavily doped region 312, the third heavily
doped region 321 and the fourth heavily doped region 322
have the first conductivity type. The first heavily doped
region 311 is led out as a first electrode J1 and is connected
to an electrostatic port H. The second heavily doped region
312 is led out as a second electrode J2. The third heavily
doped region 321 is led out as a third electrode J3 and is
electrically connected to the second electrode J2. The fourth
heavily doped region 322 is led out as a fourth electrode J4.
[0059] The electrostatic port H is a port that is connected
to a unidirectional or bidirectional withstand voltage, and is
configured to input an electrostatic voltage. The electrostatic
voltage may be, for example, high-voltage static electricity.
When the unidirectional withstand voltage is required, the
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electrostatic protection structure of the embodiment can
perform forward withstand voltage or reverse withstand
voltage. When the bidirectional withstand voltage is
required, the electrostatic protection structure of the embodi-
ment can perform the forward withstand voltage and the
reverse withstand voltage, to discharge the connected static
electricity. The fourth electrode J4 serves as an electrostatic
port L of the electrostatic protection structure.

[0060] Since the conductivity type of the first deep well
300 is opposite to the conductivity type of the first well
region 310 and the second well region 320, and the doping
concentration gradient of the first deep well 300 is different
from the doping concentration gradients of the first well
region 310 and the second well region 320, the PN junctions
can be formed between the first deep well 300 and the first
well region 310, and between the first deep well 300 and the
second well region 320. Accordingly, when the electrostatic
port H inputs the electrostatic voltage, one of potential paths
for the electrostatic discharge can be formed between the
first well region 310 and the first heavily doped region 311,
and between the first well region 310 and the second heavily
doped region 312.

[0061] Since the conductivity type of the first well region
310 is opposite to the conductivity type of the first heavily
doped region 311 and the second heavily doped region 312,
and the doping concentration gradient of the first well region
310 is different from the doping concentration gradients of
the first heavily doped region 311 and the second heavily
doped region 312, a PN junction can be formed between the
first well region 310 and the first heavily doped region 311,
a PN junction can be formed between the first well region
310 and the second heavily doped region 312, and a voltage
bias of the PN junction between the first well region 310 and
the first heavily doped region 311 is opposite to a voltage
bias of the PN junction formed between the first well region
310 and the second heavily doped region 312. Accordingly,
when the electrostatic port H inputs the electrostatic voltage,
one of potential paths for the electrostatic discharge can be
formed between the first well region 310 and the first heavily
doped region 311, and between the first well region 310 and
the second heavily doped region 312.

[0062] Since the conductivity type of the second well
region 320 is opposite to the conductivity type of the third
heavily doped region 321 and the fourth heavily doped
region 322, and the doping concentration gradient of the
second well region 320 is different form the doping con-
centration gradients of the third heavily doped region 321
and the fourth heavily doped region 322, a PN junction can
be formed between the second well region 320 and the third
heavily doped region 321, a PN junction can be formed
between the second well region 320 and the fourth heavily
doped region 322, and the voltage bias of the PN junction
between the second well region 320 and the third heavily
doped region 321 is opposite to the voltage bias of the PN
junction formed between the second well region 320 and the
fourth heavily doped region 322. Accordingly, when the
electrostatic port H inputs the electrostatic voltage, one of
potential paths for the electrostatic discharge is formed
between the second well region 320 and the third heavily
doped region 321, and between the second well region 320
and the fourth heavily doped region 322.

[0063] Since the first heavily doped region 311 is led out
as the first electrode J1 and is connected to the electrostatic
port H, the second heavily doped region 312 is led out as the
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second electrode J2, the third heavily doped region 321 is
led out as the third electrode J3 and is electrically connected
to the second electrode J2, and the fourth heavily doped
region 322 is led out as the fourth electrode J4. When the
electrostatic port H inputs the electrostatic voltage and the
PN junction between the first well region 310 and the second
heavily doped region 312 is broken down, a current is
conducted between the third electrode J3 and the second
electrode J2. A potential path for the electrostatic discharge
of different voltage biases are formed among the first heavily
doped region 311, the first well region 310, the second
heavily doped region 312, the third heavily doped region
321, the second well region 320 and the fourth heavily
doped region 322.

[0064] In some embodiments, as shown in FIG. 2, there
exists at least two first heavily doped regions 311, at least
two second heavily doped regions 312, at least two third
heavily doped regions 321, and at least two fourth heavily
doped region 322 (in FIG. 2, the number of each is two as
an example). A plurality of first heavily doped regions 311
are isolated from each other, a plurality of second heavily
doped regions 312 are isolated from each other, a plurality
of third heavily doped regions 321 are isolated from each
other, and a plurality of fourth heavily doped regions 322 are
isolated from each other. The plurality of first heavily doped
regions 311 are electrically connected to serve as the first
electrode J1, the plurality of second heavily doped regions
312 are electrically connected to serve as the second elec-
trode J2, the plurality of third heavily doped regions 312 are
electrically connected to each other to serve as the third
electrode J3, and the plurality of fourth heavily doped
regions 322 are electrically connected to each other to serve
as the fourth electrode J4. Therefore, each electrode corre-
sponds to a plurality of heavily doped regions, which is
beneficial to improving the electrostatic discharge capability
of each electrode during the electrostatic protection process.
[0065] The number of the first heavily doped regions 311,
the number of the second heavily doped regions 312, the
number of the third heavily doped regions 321, and the
number of the fourth heavily doped regions 322 can be set
according to actual requirements, for example, can be set
according to the magnitude of the actual electrostatic volt-
age. When the electrostatic voltage is higher, a larger quan-
tity can be set within an acceptable range of the product, and
when the electrostatic voltage is lower, a smaller quantity
can be set.

[0066] In some embodiments, when the first conductivity
type is P-type and the second conductivity type is N-type,
and when the electrostatic port H inputs an electrostatic
voltage, the first heavily doped region 311, the first well
region 310 and the second heavily doped region 312
together form a first PNP transistor, the third heavily doped
region 321, the second well region 320 and the fourth
heavily doped region 322 together form a second PNP
transistor, and the first PNP transistor is connected to the
second PNP transistor in series. By using the PNP transistor
to perform the ESD protection, the maintaining voltage can
be made higher.

[0067] Further, when the electrostatic port H inputs a
positive voltage, the first electrode J1 is an emitter of the first
PNP transistor, the second electrode J2 is a collector of the
first PNP transistor, and the first well region 310 is a floating
base of the first PNP transistor, the third electrode J3 is an
emitter of the second PNP transistor, the fourth electrode J4
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is a collector of the second PNP transistor, and the second
well region 320 is a floating base of the second PNP
transistor. When the electrostatic port H inputs the positive
voltage, the electrostatic protection structure is in a forward
withstand voltage mode, through the forward bias of the
emitter and the floating base of the first PNP transistor,
which results in that the emitter and the floating base of the
first PNP transistor are broken down, and an avalanche
current caused by the breakdown passes through the emitter
of the second PNP transistor, to implement the series con-
nection between the first PNP transistor to the second PNP
transistor, and form a main path for the electrostatic dis-
charge of the forward electrostatic protection, thereby
achieving the anti-high voltage requirement.

[0068] Further, when the electrostatic port H inputs a
negative voltage, the first electrode I is the collector of the
first PNP transistor, the second electrode J2 is the emitter of
the first PNP transistor, the third electrode J3 is the collector
of the second PNP transistor, and the fourth electrode J4 is
the emitter of the second PNP transistor.

[0069] Therefore, when different electrostatic voltages are
inputted, the collectors and emitters of the first PNP tran-
sistor and the second PNP transistor can be interchanged,
which is easier to implement the consistency of the bidirec-
tional withstand voltage.

[0070] It should be noted that, in other embodiments, it is
not limited to form a PNP transistor, and other device types
of electrostatic protection structures can be formed by
arranging other layer structures, such as forming a PMOS
device, specifically, a GDPMOS device.

[0071] In some embodiments, as shown in FIG. 3, at least
one fifth well region 330 is further provided between the first
well region 310 and the second well region 320 in the upper
surface layer of the first deep well 300 (FIG. 3 shows an
added fifth well region 330 based on FIG. 2). The fifth well
region 330 is isolated from the first well region 310 and the
second well region 320. The fifth well region 330 has a
second conductivity type. The upper surface layer of each
fifth well region 330 is provided with a seventh heavily
doped region 331 and an eighth heavily doped region of the
first conductivity type. The seventh heavily doped region
331 of each fifth well region 330 is electrically connected to
the eighth heavily doped region 332 of an adjacent fifth well
region 330. The seventh heavily doped region 331 adjacent
to the first well region 310 is electrically connected to the
second heavily doped region 312. The eighth heavily doped
region 332 adjacent to the second well region 320 is elec-
trically connected to the third heavily doped region 321.
Accordingly, electrostatic discharge potential paths with
different voltage biases are formed among the first heavily
doped region 311, the first well region 310, the second
heavily doped region 312, the seventh heavily doped region
331, the fifth well region 330, the eighth heavily doped
region 332, the third heavily doped region 321, the second
well region 320 and the fourth heavily doped region 322.
[0072] When the first conductivity type is P-type, the
second conductivity type is N-type, and the electrostatic port
H inputs the electrostatic voltage, the first heavily doped
region 311, the first well region 310 and the second heavily
doped region 312 together form the first PNP transistor. The
third heavily doped region 321, the second well region 320
and the fourth heavily doped region 322 together form the
second PNP transistor. The seventh heavily doped region
331, the fifth well region 330 and the eighth heavily doped
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region 332 together form the third PNP transistor. The first
PNP transistor, a plurality of third PNP transistors, and the
second PNP transistor are connected to each other in series.
When the electrostatic port H inputs the positive voltage, the
electrostatic protection structure is in the forward withstand
voltage mode, through the forward bias of the emitter and
the floating base of the first PNP transistor, which results in
that the floating base and the emitter of the first PNP
transistor are broken down, and the avalanche current caused
by the breakdown passes through the emitter of the third
PNP transistor. Through the forward bias of the emitter and
the floating base of the third PNP transistor, which results in
that the floating base and the emitter of the second PNP
transistor are broken down, and the avalanche current caused
by the breakdown passes through the emitter of the second
PNP transistor, so that the first PNP transistor is connected
to the third PNP transistor in series, and the third PNP
transistor is connected to the second PNP transistor in series,
to form a main path for the electrostatic discharge of the
forward electrostatic protection, thereby further improving
the electrostatic withstand voltage capability, and mean-
while having a higher electrostatic maintaining voltage and
being less prone to a latch-up effect.

[0073] The number of the third PNP transistor can be set
according to different gears of the electrostatic voltage, and
the higher the gear of the electrostatic voltage, a larger
number of third PNP transistors can be set to solve the
electrostatic protection of a higher gear.

[0074] In some embodiments, as shown in FIG. 4, the
upper surface layer of the first deep well 300 is further
provided with a plurality of sixth well regions 340, and the
plurality of sixth well regions 340 are arranged alternatively
with the first well region 310 and the second well region 320.
The sixth well region 340 has the first conductivity type.
[0075] The sixth well regions 340 are arranged alterna-
tively with the first well region 310 and the second well
region 320, and has the opposite conductivity type to and the
same doping concentration gradient as the first well region
310 and the second well region 320, so that the sixth well
region 340 can be configured to isolate the first well region
310 from the second well region 320 to prevent the first well
region 310 and the second well region 320 from interacting
with each other during the process of the electrostatic
withstand voltage. Further, the sixth well region 340 adja-
cent to the second deep well 400 is located between the first
well region 310 and the third well region, since the sixth well
region 340 has the opposite conductivity type to and the
same doping concentration gradient as the first well region
310 and the second well region 320, so that the sixth well
region 340 can be configured to isolate the first well region
310 from the third well region, thereby avoiding the inter-
action effect between the first well region 310 and the third
well region during the process of the electrostatic withstand
voltage.

[0076] In the embodiment, the second deep well 400 is
located on the upper surface of the buried layer 200 and a
partial region thereof is in contact with the substrate 100,
and the second deep well 400 has the second conductivity
type. The second deep well 400 is adjacent to the first deep
well 300 and is located at a periphery of the first deep well
300.

[0077] The second deep well 400 is located on the upper
surface of the buried layer 200 and a partial region thereof
is in contact with the substrate 100, and is adjacent to the
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first deep well 300. Since the second deep well 400 and the
buried layer 200 have an opposite conductivity type to and
a different doping concentration gradient from the first deep
well 300 and the substrate 100, PN junctions can be formed
between the second deep well 400 and the substrate 100, and
between the buried layer 200 and the substrate 100, and PN
junctions can be formed between the second deep well 400
and the first deep well 300, and between the buried layer 200
and the first deep well 300. After the voltage is inputted
through the electrostatic port H, one of the potential paths
for the electrostatic discharge can be formed between the
second deep well 400 and the substrate 100, between the
buried layer 200 and the substrate 100, between the second
deep well 400 and the first deep well 300, and between the
buried layer 200 and the first deep well 300. The second
deep well 400 is located between the first deep well 300 and
the third deep well 500, and has an opposite conductivity
type to the first deep well 300 and the third deep well 500.
Accordingly, the second deep well 400 can be configured to
isolate the first deep well 300 from the third deep well 500.

[0078] The upper surface layer of the second deep well
400 is provided with a third well region 410, and the third
well region 410 has the second conductivity type. The upper
surface layer of the third well region 410 is provided with a
floating fifth heavily doped region 411. The fifth heavily
doped region 411 has the second conductivity type. The fifth
heavily doped region 411 is floating and led out as an
isolation port of the electrostatic protection structure. Exem-
plarily, a width of a sidewall of the third well region 410 is
smaller than a width of a sidewall of the second deep well
400, so that the third well region 410 is isolated from the
adjacent first deep well 300 and the third deep well 500
respectively.

[0079] In some embodiments, the second deep well 400
has a circular structure and surrounds the periphery of the
first deep well 300. The third deep well 500 has a circular
structure and surrounds the periphery of the second deep
well 400, so that the second deep well 400 and the third deep
well 500 form a double-circle structure. While forming the
discharge path for the electrostatic discharge with the first
deep well 300 inside, the interaction effect between the wells
with the same conductivity type can be effectively avoided,
and the electrostatic protection performance can be effec-
tively improved.

[0080] In the embodiment, the third deep well 500 is
located in the buried layer 200 and is in contact with the
substrate 100, and has the first conductivity type. The third
deep well 500 is adjacent to the second deep well 400 and
is located at the periphery of the second deep well 400.

[0081] The third deep well 500 is located in the buried
layer 200 and is completely in contact with the substrate
100, and is adjacent to the second deep well 400. Since the
third deep well 500 and the substrate 100 have the opposite
conductivity type to the second deep well 400 and the buried
layer 200, PN junctions can be formed between the third
deep well 500 and the second deep well 400, between the
third deep well 500 and the buried layer 200, between the
substrate 100 and the second deep well 400, and between the
substrate 100 and the buried layer 200. After the voltage is
inputted through the electrostatic port H, one of the potential
paths for the electrostatic discharge can be formed between
the third deep well 500 and the second deep well 400,
between the third deep well 500 and the buried layer 200,

Mar. 7, 2024

between the substrate 100 and the second deep well 400, and
between the substrate 100 and the buried layer 200.

[0082] The upper surface layer of the third deep well 500
is provided with a fourth well region 510, and the fourth well
region 510 has the first conductivity type. The upper surface
layer of the fourth well region 510 is provided with a sixth
heavily doped region 511, and the sixth heavily doped region
511 has the first conductivity type. The sixth heavily doped
region 511 is led out and grounded together with the fourth
electrode J4, that is, the sixth heavily doped region 511 is led
out and connected to the substrate together with the fourth
electrode J4. Exemplarily, a width of a sidewall of the fourth
well region 510 is less than a width of a sidewall of the third
deep well 500, so that the fourth well region 510 is isolated
from the adjacent second deep well 400.

[0083] Since the conductivity type of the fourth well
region 510, the third deep well 500, and the substrate 100 is
opposite to the conductivity type of the buried layer 200, the
second deep well 400 and the third well region 410, and the
doping concentration gradient of the fourth well region 510,
the third deep well 500 and the substrate 100 is different
from that of the buried layer 200, the second deep well 400
and the third well region 410, a PN junction can be formed
between any one of the fourth well region 510, the third deep
well 500 and the substrate 100, and any one of the buried
layer 200, the second deep well 400 and the third well region
410. Since the buried layer 200, the second deep well 400
and the third well region 410 have the opposite conductivity
type to and different doping concentration gradient from the
first deep well 300, a PN junction is formed between the first
deep well 300 and any one of the buried layer 200, the
second deep well 400 and the third well region 410.
[0084] Referring to FIG. 5, the electrostatic protection
structure including two PNP transistors is taken as an
example, the process of bidirectional electrostatic protection
of the electrostatic protection structure is described below.
[0085] When the electrostatic port H inputs the positive
voltage, the electrostatic protection structure is in the for-
ward withstand voltage mode in which the PN junction
formed between the first heavily doped region 311 and the
floating first well region 310 (referring to PN1 in FIG. 5) is
in a forward bias state, the PN junction formed between the
first well region 310 and the second heavily doped region
(referring to PN2 in FIG. 5) is in a reverse bias state, the PN
junction formed between the third heavily doped region 321
and the second well region 320 (referring to PN3 in FIG. 5)
is in the forward bias state, and the PN junction formed
between the second well region 320 and the fourth heavily
doped region (referring to PN4 in FIG. 5) is in the reverse
bias state. When the PN junction formed between the first
well region 310 and the second heavily doped region is
broken down, the first heavily doped region 311, the first
well region 310 and the second heavily doped region 312
together form the first PNP transistor Q1, the third heavily
doped region 321, the second well region 320 and the fourth
heavily doped region 322 together form the second PNP
transistor Q2, the forward withstand voltage is applied
through the first PNP transistor Q1 and the second PNP
transistor Q2, and a higher electrostatic maintaining voltage
is obtained without being prone to the latch-up effect.
[0086] When the electrostatic port H is connected to a
negative voltage, the electrostatic protection structure is in a
negative withstand voltage mode in which the grounded
sixth heavily doped region 511 connected to the ground is
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equivalent to connecting to a positive voltage, so that the PN
junction (referring to PN5 in FIG. 5) between any one of the
fourth well region 510, the third deep well 500 and the
substrate 100, and any one of the buried layer 200, the
second deep well 400 and the third well region 410 is in the
forward bias state, the PN junction (referring to PN6 in FIG.
5) between the first deep well 300 and any one of the buried
layer 200, the second deep well 400 and the first deep well
300 is in a reverse bias state, and the PN junction between
the first deep well 300 and the first well region 310 is in the
forward bias state. As a result, the PN junctions between the
second deep well 400 and the first deep well 300, and
between the buried layer 200 and the first deep well 300
have a higher withstand voltage which is not lower than the
breakdown voltage applied on the floating base and the
emitter of the second PNP transistor Q2, so that the buried
layer 200, the second deep well 400, and the third well
region 410 are equivalent to the floating base, the fourth well
region 510, the third deep well 500 and the substrate 100 are
equivalent to the emitter, the first deep well 300 is equivalent
to the collector; the buried layer 200, the second deep well
400, the third well region 410, the fourth well region 510, the
third deep well 500, the substrate 100 and the first deep well
300 form a parasitic PNP transistor Q3 The first deep well
300 is equivalent to an anode of a diode, the first well region
310 is equivalent to a cathode of the diode D, and the first
deep well 300 and the first well region 310 form the diode
D. Accordingly, the reverse withstand voltage can be applied
through the parasitic PNP transistor Q3 and the diode D, and
the electrostatic protection structure has a higher electro-
static maintaining voltage and is less prone to the latch-up
effect.

[0087] Therefore, when the electrostatic protection struc-
ture is in the forward withstand voltage mode, the capability
of the connection in series between the first PNP transistor
Q1 and the second PNP transistor Q2 is utilized to apply the
forward withstand voltage, and the electrostatic protection
structure has a higher electrostatic maintaining voltage and
is less prone to the latch-up effect. When the electrostatic
protection structure is in the negative withstand voltage
mode, the capability of connection in series between the first
PNP transistor Q1 and the second PNP transistor Q2 is also
used. In addition, the high withstand voltage PNP transistor
Q3 and the diode D which are connected to each in parallel
are also used, accordingly the electrostatic protection struc-
ture has a higher electrostatic maintaining voltage and is less
prone to the latch-up effect. Therefore, the electrostatic
protection structure can implement the consistency of the
withstand voltages in both directions.

[0088] The electrostatic protection structure provided in
the embodiment includes a substrate 100 of a first conduc-
tivity type, a buried layer 200 of a second conductivity type,
a first deep well 300 of a first conductivity type, a second
deep well 400 of a second conductivity type, and a third deep
well 500 of a first conductivity type. The first deep well 300
is provided with well regions having opposite conductivity
types, and heavily doped regions having the same conduc-
tivity type. The second deep well 400 and the third deep well
500 are respectively provided with well regions having the
same conductivity type and heavily doped regions having
the same conductivity type. The first deep well 300, the first
well region 310 and the second well region 320 are floating.
The first heavily doped region 311 is led out and is con-
nected to an electrostatic voltage. The sixth heavily doped
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region 511 is grounded. When the electrostatic port H inputs
a positive voltage, the electrostatic protection structure is in
the forward withstand voltage mode. The first heavily doped
region 311, the first well region 310 and the second heavily
doped region 312 together form the first PNP transistor Q1.
The third heavily doped region 321, the second well region
320, and the fourth heavily doped region 322 together form
the second PNP transistor Q2. The forward withstand volt-
age is applied through the first PNP transistor Q1 and the
second PNP transistor Q2, a higher electrostatic maintaining
voltage is obtained, and the latch-up effect is not easy to
occur. When the electrostatic port H inputs a negative
voltage, the electrostatic protection structure is in the reverse
withstand voltage mode. The buried layer 200, the second
deep well 400, the third well region 410, the fourth well
region 510, the third deep well 500, the substrate 100 and the
first deep well 300 form a parasitic PNP transistor. The first
deep well 300 and the first well region 310 form a diode, and
the reverse withstand voltage can be applied through the
parasitic PNP transistor and the diode. Meanwhile the elec-
trostatic protection structure is allowed to have a higher
electrostatic maintaining voltage and is less prone to the
latch-up effect. Accordingly, the electrostatic protection
structure can implement the consistency of the withstand
voltages in both directions.

[0089] FIG. 6 is a schematic structure diagram of an
electrostatic protection structure according to an embodi-
ment. Based on the electrostatic protection structure in the
above embodiments, the electrostatic protection structure in
the embodiment further includes a first isolation structure, a
second isolation structure, a third isolation structure, and a
fourth isolation structure.

[0090] In the embodiment, the first isolation structure 600
is located in the upper surface layer of the first deep well
300, and passes through the upper surface of the first deep
well 300 to the first well region 310. The first isolation
structure 600 is arranged alternatively with the first heavily
doped region 311 and second heavily doped region 312, to
isolate the first heavily doped region 311 from the second
heavily doped region 312, thereby preventing the interaction
effect between the first heavily doped region 311 and the
second heavily doped region 312 in the process of electro-
static discharge.

[0091] In the embodiment, the second isolation structure
700 is located in the upper surface layer of the first deep well
300, and passes through the upper surface of the first deep
well 300 to the second well region 320. The second isolation
structure 700 is arranged alternatively with the third heavily
doped region 321 and the fourth heavily doped region 322,
to isolate the third heavily doped region 321 from the fourth
heavily doped region 322, thereby preventing the interaction
effect between the third heavily doped region 321 and the
fourth heavily doped region 322 in the process of electro-
static discharge.

[0092] In the embodiment, the third isolation structures
800 are located in the upper surface layers of the second
deep well 400 and the third deep well 500, and the third
isolation structure 800 is located between the fifth heavily
doped region 411 and the sixth heavily doped region 511, to
isolate the fifth heavily doped region 411 from the sixth
heavily doped region 511 to prevent the interaction effect
between the fifth heavily doped region 411 and the sixth
heavily doped region 511 in the process of electrostatic
discharge.
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[0093] In the embodiment, the fourth isolation structures
910 are located in the upper surface layer of the fourth well
region 510, and are located between the first heavily doped
region 311 and the fifth heavily doped region 411, and
between the fourth heavily doped region 322 and the fifth
heavily doped region 411, thereby isolating the first heavily
doped region 311 from the fifth heavily doped region 411, to
isolate the fourth heavily doped region 322 from the fifth
heavily doped region 411, and further improving the isola-
tion performance of the electrostatic protective structure.
[0094] In the embodiment, the fifth isolation structure 920
is located in the upper surface layer of the third deep well
500, and is configured to isolate the electrostatic protection
structure from other devices, thereby further improving the
isolation performance of the electrostatic protection struc-
ture.

[0095] In an embodiment, the first isolation structure 600,
the second isolation structure 700, the third isolation struc-
ture 800, the fourth isolation structure 910 and the fifth
isolation structure 920 may be shallow trench isolation
structures.

[0096] The electrostatic protection structure in the
embodiment can effectively improve the isolation perfor-
mance of the device through the first isolation structure 600,
the second isolation structure 700, the third isolation struc-
ture 800, the fourth isolation structure 910, and the fifth
isolation structure 920.

[0097] In an embodiment, a manufacture method for an
electrostatic protection structure is provided, which is con-
figured to manufacture the electrostatic protection structure
as described in the above embodiments. As shown in FIG. 7,
the manufacture method includes following steps.

[0098] Step 110: a substrate having a first conductivity
type is provided.

[0099] Step 120: a buried layer having a second conduc-
tivity type opposite to the first conductivity type is formed
in the substrate.

[0100] Step 130: a first deep well is formed on an upper
surface of the buried layer. The first deep well is floating and
has the first conductivity type.

[0101] Step 140: a second deep well is formed on the
upper surface of the buried layer and has the second con-
ductivity type. A partial region the second deep well is in
contact with the substrate, and the second deep well is
adjacent to the first deep well and is located at a periphery
of the first deep well.

[0102] Step 150: a third deep well is formed in the buried
layer. The third deep well is completely in contact with the
substrate and has the first conductivity type, and the third
deep well is adjacent to the second deep well and is located
at a periphery of the second deep well.

[0103] Step 160: a first well region and a second well
region isolated from each other and floating are formed in
the upper surface layer of the first deep well. The first well
region and the second well region have the second conduc-
tivity type. A first heavily doped region and a second heavily
doped region isolated from each other are formed in the
upper surface layer of the first well region. A third heavily
doped region and a fourth heavily doped region isolated
from each other are formed in the upper surface layer of the
second well region.

[0104] The first heavily doped region, the second heavily
doped region, the third heavily doped region and the fourth
heavily doped region have the first conductivity type. The
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first heavily doped region is led out as a first electrode and
is connected to an electrostatic port. The second heavily
doped region is led out as a second electrode. The third
heavily doped region is led out as a third electrode and is
electrically connected to the second electrode. The fourth
heavily doped region is led out as a fourth electrode.
[0105] Step 170: a third well region is formed in the upper
surface layer of the second deep well. The third well region
has the second conductivity type. A floating fifth heavily
doped region is formed in the upper surface layer of the third
well region. The fifth heavily doped region has the second
conductivity type.

[0106] Step 180: a fourth well region is formed in the
upper surface layer of the third deep well. The fourth well
region has the first conductivity type. A sixth heavily doped
region is formed in an upper surface layer of the fourth well
region. The sixth heavily doped region has the first conduc-
tivity type. The sixth heavily doped region is led out and is
grounded together with the fourth electrode.

[0107] The steps 110 to 180 are utilized to manufacture the
electrostatic protection structure described in the embodi-
ments of FIG. 1-FIG. 2, and as for the related description,
reference can be made to the related description in the
embodiments shown in FIGS. 1-2. The method of “forming”
can adopt the existing manufacture method, which is not
limited herein.

[0108] The steps 130 to 50 may be performed simultane-
ously or sequentially, and the steps 160 to 180 may be
performed simultaneously or sequentially.

[0109] The manufacture method provided in the embodi-
ment can manufacture an electrostatic protection structure
capable of applying the bidirectional withstand voltage, and
meanwhile the electrostatic protection structure has a higher
electrostatic maintaining voltage and is less prone to the
latch-up effect.

[0110] In some embodiments, the manufacture method
further includes:

[0111] Step 190: at least one fifth well region is formed in
the upper surface layer of the first deep well and between the
first well region and the second well region. The fifth well
region is isolated from the first well region and the second
well region respectively. The fifth well region has the second
conductivity type. A seventh heavily doped region and an
eighth heavily doped region of the first conductivity type are
formed in the upper surface layer of each fifth well region.
The seventh heavily doped region of each fifth well region
is electrically connected to the eighth heavily doped region
of an adjacent fifth well region. The seventh heavily doped
region adjacent to the first well region is electrically con-
nected to the second heavily doped region. The eighth
heavily doped region adjacent to the second well region is
electrically connected to the third heavily doped region.
[0112] The step 190 is configured to manufacture the
electrostatic protection structure described in the embodi-
ment shown in FIG. 3. For related description, reference can
be made to the related description in the embodiment of FI1G.
3. The method of “forming” can adopt the existing manu-
facture method, which is not limited herein.

[0113] In some embodiments, the manufacture method
further includes:

[0114] step 200: a plurality of sixth well regions are
formed in the upper surface layer of the first deep well. The
plurality of sixth well regions are arranged alternatively with
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the first well region and the second well region, and the sixth
well regions have the first conductivity type.

[0115] The step 200 is configured to manufacture the
electrostatic protection structure described in the embodi-
ment of FIG. 4. For related description, reference can be
made to the related description in the embodiment of FIG.
4. The step 200 may be performed simultaneously or
sequentially with the steps 130 to 150 in the above embodi-
ment. The method of “forming” can adopt the existing
manufacture method, which is not limited herein.

[0116] In an embodiment, as shown in FIG. 8, the manu-
facture method further includes following steps.

[0117] Step 210: a first isolation structure is formed in the
upper surface layer of the first deep well. The first isolation
structure passes through the upper surface of the first deep
well to the first well region, and the first isolation structure
is arranged alternatively with the first heavily doped region
and the second heavily doped region.

[0118] Step 220: a second isolation structure is formed in
the upper surface layer of the second deep well. The second
isolation structure passes through the upper surface of the
first deep well to the second well region, and the second
isolation structure is arranged alternatively with the third
heavily doped region and the fourth heavily doped region.
[0119] Step 230: a third isolation structure is formed in the
upper surface layers of the second deep well and the third
deep well. The third isolation structure is located between
the fifth heavily doped region and the sixth heavily doped
region.

[0120] Step 240: fourth isolation structures are formed in
the upper surface layer of the fourth well region. The fourth
isolation structures are located between the first heavily
doped region and the fifth heavily doped region, and
between the fourth heavily doped region and the fifth
heavily doped region.

[0121] Step 250: a fifth isolation structure is formed in the
upper surface layer of the third deep well.

[0122] The steps 210 to 250 are configured to manufacture
the electrostatic protection structure described in the
embodiment of FIG. 6. For the related description, reference
can be made to the related description in the embodiment of
FIG. 6. The steps 210 to 250 can be performed simultane-
ously or sequentially. The method of “forming™ can adopt
the existing manufacture method, which is not limited
herein.

[0123] In the description of the specification, the descrip-
tion of the reference terms “‘in some embodiments”, “other
embodiments” and the like mean that specific features,
structures, materials or features described in connection with
the embodiments or examples are included in at least one
embodiment or example of the present disclosure. In the
specification, the schematic description of the above terms
does not necessarily refer to the same embodiment or
example.

[0124] The technical features of the above-mentioned
embodiments can be combined arbitrarily. For the sake of
concise description, not all possible combinations of the
technical features of the above-mentioned embodiments are
described. However, as long as there is no contradiction in
the combinations of these technical features, those combi-
nations should be considered to be within the scope of the
present disclosure.

[0125] The above-mentioned embodiments merely show
some implementation modes of the present disclosure, and
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the description thereof is relatively specific and detailed, but
should not be construed as limiting the scope of the patent
disclosure. It should be noted that those skilled in the art can
make several modifications and improvements without
departing from the concept of the present disclosure, and
these all belong to the protection scope of the present
disclosure. Therefore, the scope of protection of the patent
disclosure should be subject to the appended claims.

What is claimed is:
1. An electrostatic protection structure, comprising:
a substrate, having a first conductivity type;

a buried layer, located in the substrate and having a
second conductivity type opposite to the first conduc-
tivity type;

a first deep well, located on an upper surface of the buried
layer and floating, and having the first conductivity
type;

a second deep well, located on the upper surface of the
buried layer, and having the second conductivity type,
apartial region of the second deep well being in contact
with the substrate, the second deep well being adjacent
to the first deep well and being located at a periphery
of the first deep well; and

a third deep well, located in the buried layer and com-
pletely in contact with the substrate, having the first
conductivity type, the third deep well being adjacent to
the second deep well and being located at a periphery
of the second deep well;

wherein an upper surface layer of the first deep well is
provided with a first well region and a second well
region which are isolated from each other and are
floating, both the first well region and the second well
region have the second conductivity type, an upper
surface layer of the first well region is provided with a
first heavily doped region and a second heavily doped
region isolated from each other, an upper surface layer
of the second well region is provided with a third
heavily doped region and a fourth heavily doped region
isolated from each other, the first heavily doped region,
the second heavily doped region, the third heavily
doped region and the fourth heavily doped region have
the first conductivity type, the first heavily doped
region is led out as a first electrode and is connected to
an electrostatic port, the second heavily doped region is
led out as a second electrode, the third heavily doped
region is led out as a third electrode and is electrically
connected to the second electrode, and the fourth
heavily doped region is led out as a fourth electrode;

wherein an upper surface layer of the second deep well is
provided with a third well region, the third well region
has the second conductivity type, and an upper surface
layer of the third well region is provided with a floating
fifth heavily doped region having the second conduc-
tivity type; and

wherein an upper surface layer of the third deep well is
provided with a fourth well region, the fourth well
region has the first conductivity type, an upper surface
layer of the fourth well region is provided with a sixth
heavily doped region, the sixth heavily doped region
has the first conductivity type, and the sixth heavily
doped region is led out and is grounded together with
the fourth electrode.
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2. The electrostatic protection structure according to
claim 1, wherein the first conductivity type is a P-type, and
the second conductivity type is a N-type, and

wherein when the electrostatic port inputs an electrostatic

voltage,

the first heavily doped region, the first well region and the

second heavily doped region together form a first PNP
transistor; the third heavily doped region, the second
well region and the fourth heavily doped region
together form a second PNP transistor; and the first
PNP transistor is connected to the second PNP transis-
tor in series.

3. The electrostatic protection structure according to
claim 2, wherein when the electrostatic voltage is a positive
voltage,

the first electrode serves as an emitter of the first PNP

transistor, the second electrode serves as a collector of
the first PNP transistor, and the first well region serves
as a base of the first PNP transistor; and

the third electrode serves as an emitter of the second PNP

transistor, the fourth electrode serves as a collector of
the second PNP transistor, and the second well region
serves as a base of the second PNP transistor.

4. The electrostatic protection structure according to
claim 2, wherein when the electrostatic voltage is a negative
voltage,

the first electrode serves as a collector of the first PNP

transistor, the second electrode serves as an emitter of
the first PNP transistor, and the first well region serves
as a base of the first PNP transistor; and

the third electrode is a collector of the second PNP

transistor, the fourth electrode is an emitter of the
second PNP transistor, and the second well region
serves as a base of the second PNP transistor.

5. The electrostatic protection structure according to
claim 1, wherein there exists at least two first heavily doped
regions, at least two second heavily doped regions, at least
two third heavily doped regions, and at least two fourth
heavily doped regions; and

wherein a plurality of the first heavily doped regions are

isolated from each other, a plurality of the second
heavily doped regions are isolated from each other, a
plurality of the third heavily doped regions are isolated
from each other, and a plurality of the fourth heavily
doped regions are isolated from each other.

6. The electrostatic protection structure according to
claim 5, wherein the plurality of the first heavily doped
regions are electrically connected to each other as the first
electrode, the plurality of the second heavily doped regions
are electrically connected to each other as the second elec-
trode, the plurality of the third heavily doped regions are
electrically connected to each other as the third electrode,
and the plurality of the fourth heavily doped regions are
electrically connected to each other as the fourth electrode.

7. The electrostatic protection structure according to
claim 1, wherein at least one fifth well region is provided
between the first well region and the second well region in
the upper surface layer of the first deep well, the fifth well
region is respectively isolated from the first well region and
the second well region, and the fifth well region has the
second conductivity type; and

wherein an upper surface layer of each fifth well region is

provided with a seventh heavily doped region and an
eighth heavily doped region of the first conductivity
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type, the seventh heavily doped region of each fifth
well region is electrically connected to an eighth heav-
ily doped region of an adjacent fifth well region, the
seventh heavily doped region adjacent to the first well
region is electrically connected to the second heavily
doped region, and the eighth heavily doped region
adjacent to the second well region is electrically con-
nected to the third heavily doped region.

8. The electrostatic protection structure according to
claim 7, wherein the first conductivity type is a P-type, and
the second conductivity type is a N-type; and

wherein when the electrostatic port inputs an electrostatic
voltage,

the first heavily doped region, the first well region and the
second heavily doped region together form a first PNP
transistor; the third heavily doped region, the second
well region and the four heavily doped region together
form a second PNP transistor; the seventh heavily
doped region, the fifth well region and the eighth
heavily doped region together form a third PNP tran-
sistor; and the first PNP transistor, a plurality of the
third PNP transistors, and the second PNP transistors
are connected to each other in series.

9. The electrostatic protection structure according to
claim 1, wherein the upper surface layer of the first deep well
is further provided with a plurality of sixth well regions, the
plurality of sixth well regions are arranged alternatively with
the first well region and the second well region, and the sixth
well regions have the first conductivity type.

10. The electrostatic protection structure according to
claim 1, wherein the second deep well is a circular structure
and surrounds the periphery of the first deep well, and the
third deep well is a circular structure and surrounds the
periphery of the second deep well.

11. The electrostatic protection structure according to
claim 1, wherein a width of a sidewall of the third well
region is less than a width of a sidewall of the second deep
well.

12. The electrostatic protection structure according to
claim 1, wherein a width of a sidewall of the fourth well
region is less than a width of a sidewall of the third deep
well.

13. The electrostatic protection structure according to
claim 1, further comprising:

a first isolation structure, located in the upper surface
layer of the first deep well, and passing through an
upper surface of the first deep well to the first well
region, wherein the first isolation structure is arranged
alternatively with the first heavily doped region and the
second heavily doped region; and

a second isolation structure, located in the upper surface
layer of the first deep well, and passing through the
upper surface of the first deep well to the second well
region, wherein the second isolation structure is
arranged alternatively with the third heavily doped
region and the fourth heavily doped region.

14. The electrostatic protection structure according to

claim 1, further comprises:

third isolation structures, located in upper surface layers
of the second deep well and the third deep well, and
located between the fifth heavily doped region and the
sixth heavily doped region;

fourth isolation structures, located in the upper surface
layer of the fourth well region, and located between the
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first heavily doped region and the fifth heavily doped
region and between the fourth heavily doped region and
the fifth heavily doped region.

15. A manufacture method for an electrostatic protection

structure, comprising:

providing a substrate having a first conductivity type;

forming a buried layer in the substrate, the buried layer
having a second conductivity type opposite to the first
conductivity type;

forming a first deep well on an upper surface of the buried
layer, the first deep well being floating and having the
first conductivity type;

forming a second deep well on the upper surface of the
buried layer, a partial region the second deep well being
in contact with the substrate, the second deep having
the second conductivity type, being adjacent to the first
deep well and being located at a periphery of the first
deep well;

forming a third deep well in the buried layer, the third
deep well being completely in contact with the sub-
strate and having the first conductivity type, the third
deep well being adjacent to the second deep well and
being located at a periphery of the second deep well;

forming a first well region and a second well region
isolated from each other and floating in the upper
surface layer of the first deep well, both the first well
region and the second well region having the second
conductivity type; forming a first heavily doped region
and a second heavily doped region isolated from each
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other in the upper surface layer of the first well region;
forming a third heavily doped region and a fourth
heavily doped region isolated from each other in the
upper surface layer of the second well region, wherein
the first heavily doped region, the second heavily doped
region, the third heavily doped region and the fourth
heavily doped region have the first conductivity type,
the first heavily doped region is led out as a first
electrode and is connected to an electrostatic port, the
second heavily doped region is led out as a second
electrode, the third heavily doped region is led out as a
third electrode and is electrically connected to the
second electrode, and the fourth heavily doped region
is led out as a fourth electrode;

forming a third well region in the upper surface layer of
the second deep well, the third well region having the
second conductivity type; forming a floating fifth heav-
ily doped region in the upper surface layer of the third
well region, the fifth heavily doped region having the
second conductivity type;

forming a fourth well region in the upper surface layer of
the third deep well, the fourth well region having the
first conductivity type; and forming a sixth heavily
doped region in an upper surface layer of the fourth
well region, the sixth heavily doped region having the
first conductivity type, wherein the sixth heavily doped
region is led out and is grounded together with the
fourth electrode.
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