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(54) THERMOELECTRIC COOLING MODULE, OPTICAL DEVICE AND OPTICAL MODULE

(57) A thermoelectric cooler (20) is configured to sup-
port a heat source device (12) and perform temperature
control on the heat source device (12). The thermoelec-
tric cooler (20) includes a first base plate (21), a second
base plate (23) disposed opposite the first base plate
(21), and multiple couples of first elements (25). The first
base plate (21) is configured to support the heat source
device (12). An accommodation space (26) is formed be-
tween the first base plate (21) and the second base plate
(23). The multiple couples of first elements (25) are ar-
ranged at intervals within the accommodation space (26),
and are all connected to the first base plate (21) and the
second base plate (23). The multiple couples of first el-

ements (25) are connected to an external power source
to adjust a temperature difference between the first base
plate (21) and the second base plate (23) by changing a
voltage or a current and implement temperature control
on the heat source device (12). The accommodation
space includes a first area (261) and a second area (263)
adjacent to the first area. The first area (261) is disposed
in a correspondence to the heat source device (12). Den-
sity of first elements (25) in the first area (261) is greater
than density of first elements (25) in the second area
(263).
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201510548768.7, filed with the Chi-
nese Patent Office on August 31, 2015 and entitled
"THERMOELECTRIC COOLER, OPTICAL SUB-AS-
SEMBLY, AND OPTICAL MODULE", which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of com-
munications radio frequency technologies, and in partic-
ular, to a thermoelectric cooler, an optical sub-assembly,
and an optical module.

BACKGROUND

[0003] An optical sub-assembly is an important device
in the optical communications field. A chip (in particular,
a laser chip) in the optical sub-assembly has high sensi-
tivity to a temperature. To ensure stability of the chip in
the optical sub-assembly in sending or receiving signals,
generally, a thermoelectric cooler (TEC) is used to per-
form accurate temperature control on the laser chip (for
example, a temperature of the chip is controlled to be
4560.1°C).
[0004] As the optical sub-assembly is developed to-
ward a high speed (for example, developed from a 100G
TOSA (transmitter optical sub-assembly) to a 400G TO-
SA), power consumption of the laser chip or other elec-
tronic parts and components located on a base plate of
the TEC increases, and further, heat generated by the
laser chip or other electronic parts and components in-
creases, and performance thereof is affected. Therefore,
for the heat, an effective heat dissipation solution needs
to be provided.

SUMMARY

[0005] An embodiment of the present invention pro-
vides a thermoelectric cooler to effectively dissipate heat
of a heat emitting element in an optical sub-assembly.
[0006] The present invention further provides an opti-
cal sub-assembly and an optical module.
[0007] According to a first aspect of the present inven-
tion, a thermoelectric cooler is provided and configured
to support a heat source device and perform temperature
control on the heat source device, where the thermoe-
lectric cooler includes a first base plate, a second base
plate disposed opposite the first base plate, and multiple
couples of first elements, the first base plate is configured
to support the heat source device, an accommodation
space is formed between the first base plate and the sec-
ond base plate, the multiple couples of first elements are
arranged at intervals within the accommodation space,
the multiple couples of first elements are all connected
to the first base plate and the second base plate, the

multiple couples of first elements are connected to an
external power source to adjust a temperature difference
between the first base plate and the second base plate
by changing a voltage or a current and implement tem-
perature control on the heat source device, the accom-
modation space includes a first area and a second area
adjacent to the first area, the first area is disposed in a
correspondence to the heat source device, and density
of first elements in the first area is greater than density
of first elements in the second area.
[0008] In a first possible implementation, the multiple
couples of first elements are all arranged in the first area.
[0009] With reference to the first possible implemen-
tation, in a second possible implementation, the second
area is a vacant area; or a support body connected be-
tween the first base plate and the second base plate is
disposed in the second area.
[0010] In a third possible implementation, the first area
is connected to the second area, the multiple couples of
first elements are arranged in the first area and the sec-
ond area, and the multiple couples of first elements are
arranged in such a manner that density gradually de-
creases in a direction from the first area to the second
area.
[0011] In a fourth possible implementation, the first ar-
ea is connected to the second area, the multiple couples
of first elements are arranged in the first area and the
second area, the second area includes a first subarea
and a second subarea, and the first subarea and the sec-
ond subarea are respectively located on two sides of the
first area; and the multiple couples of first elements are
arranged in such a manner that density gradually de-
creases in a direction from the first area to the first sub-
area and in a direction from the first area to the second
subarea.
[0012] With reference to the first possible implemen-
tation, in a fifth possible implementation, the second area
includes a first subarea and a second subarea, the first
subarea and the second subarea are respectively located
on two sides of the first area, and the first subarea and
the second subarea are vacant areas; or a support body
connected between the first base plate and the second
base plate is disposed in at least one subarea in the first
subarea and the second subarea.
[0013] With reference to the second or the fifth possible
implementation, in a sixth possible implementation, the
support body is made of a non-thermoelectric material.
[0014] With reference to the first possible implemen-
tation, in a seventh possible implementation, the thermo-
electric cooler further includes one or more couples of
second elements, the one or more couples of second
elements are arranged in the second area, and when
there are multiple couples of second elements, density
of second elements in the second area is less than the
density of the first elements in the first area.
[0015] With reference to the fifth possible implemen-
tation, in an eighth possible implementation, the second
area includes a first subarea and a second subarea, the
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first subarea and the second subarea are respectively
located on two sides of the first area, the thermoelectric
cooler further includes one or more couples of second
elements, the second elements are disposed in at least
one subarea in the first subarea and the second subarea,
and when there are multiple couples of second elements,
density of second elements in the second area is less
than the density of the first elements in the first area.
[0016] With reference to the first aspect, or the first to
the eighth possible implementations of the first aspect,
in a ninth possible implementation, each couple of first
elements includes two element bodies, and the two ele-
ment bodies are disposed at an interval and are both
connected to the first base plate and the second base
plate.
[0017] With reference to the ninth possible implemen-
tation, in a tenth possible implementation, the thermoe-
lectric cooler further includes a conductor that is located
on the second base plate and is close to the accommo-
dation space, the conductor is electrically connected to
one of two element bodies in outermost first elements
within the accommodation space, and every two element
bodies in the multiple couples of first elements are con-
nected in series.
[0018] With reference to the first aspect, or the first to
the eighth possible implementations of the first aspect,
in an eleventh possible implementation, the thermoelec-
tric cooler further includes a temperature detector and a
control circuit, the temperature detector is connected to
the heat source device to detect a temperature of the
heat source device and transfer the temperature to the
control circuit, and the control circuit is configured to con-
trol voltage values or current values on the multiple cou-
ples of first elements.
[0019] With reference to the first to the third possible
implementations of the first aspect, in a twelfth possible
implementation, the heat source device is located at one
end of the first base plate.
[0020] With reference to the fourth to the sixth possible
implementations of the first aspect, in a thirteenth possi-
ble implementation, the heat source device is located in
a position different from ends of the first base plate.
[0021] With reference to the first aspect, or the first to
the eighth possible implementations of the first aspect,
in a fourteenth possible implementation, the first base
plate and the second base plate are made of an aluminum
nitride material, an aluminum oxide material, or a silicon
carbide material.
[0022] With reference to the first aspect, or the first to
the eighth possible implementations of the first aspect,
in a fifteenth possible implementation, the thermoelectric
cooler further includes a passive optical component dis-
posed on the first base plate, and the passive optical
component is located on one side opposite the second
area.
[0023] According to a second aspect, an optical sub-
assembly is provided and includes a base, where the
optical sub-assembly further includes the thermoelectric

cooler according to any one of the foregoing possible
implementations, the thermoelectric cooler is installed on
the base, and the second base plate contacts a surface
of the base.
[0024] According to a third aspect, an optical module
is provided and includes a housing, where the optical
module further includes the optical sub-assembly ac-
cording to the second aspect, and the optical sub-assem-
bly is disposed in the housing.
[0025] In the present invention, density of elements in
an area corresponding to a heat source device is greater
than density of elements in another area. Therefore, a
thermoelectric cooler can dissipate heat of the heat
source device on a first base plate in time, and this helps
to effectively keep the heat source device on the first
base plate at a constant temperature.

BRIEF DESCRIPTION OF DRAWINGS

[0026] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1 is a schematic structural diagram of a ther-
moelectric cooler according to a first embodiment of
the present invention;
FIG. 2 is a schematic diagram of an optical sub-as-
sembly having the thermoelectric cooler in FIG. 1;
FIG. 3 is a schematic structural diagram of a ther-
moelectric cooler according to a second embodi-
ment of the present invention;
FIG. 4 is a schematic structural diagram of a ther-
moelectric cooler according to a third embodiment
of the present invention;
FIG. 5 is a schematic diagram of an optical sub-as-
sembly having the thermoelectric cooler in FIG. 4;
and
FIG. 6 is a schematic structural diagram of a ther-
moelectric cooler according to a fourth embodiment
of the present invention.

DESCRIPTION OF EMBODIMENTS

[0027] To make the invention objectives, features, and
advantages of the present invention clearer and more
comprehensible, the following clearly and completely de-
scribes the technical solutions in the embodiments of the
present invention with reference to the accompanying
drawings in the embodiments of the present invention.
Apparently, the embodiments described in the following
are merely some rather than all of the embodiments of
the present invention. All other embodiments obtained
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by a person of ordinary skill in the art based on the em-
bodiments of the present invention without creative ef-
forts shall fall within the protection scope of the present
invention.
[0028] In the specification, claims, and accompanying
drawings of the present invention, the terms "first", "sec-
ond", "third", "fourth", and so on (if existent) are intended
to distinguish between similar objects but do not neces-
sarily indicate a specific order or sequence. It should be
understood that the data termed in such a way are inter-
changeable in proper circumstances so that the embod-
iments of the present invention described herein can be
implemented in orders except the order illustrated or de-
scribed herein. Moreover, the terms "include", "contain"
and any other variants mean to cover the non-exclusive
inclusion, for example, a process, method, system, prod-
uct, or device that includes a list of steps or units is not
necessarily limited to those units, but may include other
units not expressly listed or inherent to such a process,
method, system, product, or device.
[0029] The following provides detailed descriptions
separately by using specific embodiments.
[0030] Referring to FIG. 1 and FIG. 2, a first embodi-
ment of the present invention provides a thermoelectric
cooler 20 and an optical sub-assembly 100 having the
thermoelectric cooler 20. The optical sub-assembly 100
includes a base 10 and a heat source device 12. The
thermoelectric cooler 20 includes a first base plate 21, a
second base plate 23, and multiple couples of first ele-
ments 25. The first base plate 21 is configured to support
the heat source device 12. An accommodation space 26
is formed between the first base plate 21 and the second
base plate 23. The multiple couples of first elements 25
are arranged at intervals within the accommodation
space 26, and the multiple couples of first elements 25
are all connected to the first base plate 21 and the second
base plate 23. The multiple couples of first elements 25
are connected to an external power source to adjust their
cooling or heating effect by receiving a voltage or a cur-
rent and implement temperature control on the heat
source device 12. The accommodation space 26 in-
cludes a first area 261 and a second area 263 adjacent
to the first area 261. The first area 261 is disposed in a
correspondence to the heat source device 12, and den-
sity of first elements 25 in the first area 261 is greater
than density of first elements 25 in the second area 263.
The thermoelectric cooler is installed on the base 10, and
is configured to support the heat source device 12 of the
optical sub-assembly 100 and perform temperature con-
trol on the heat source device 12. The second base plate
23 contacts a surface of the base 10.
[0031] Further, the multiple couples of first elements
25 are all arranged in the first area 261. The second area
23 is a vacant area; or a support body connected between
the first base plate 21 and the second base plate 23 is
disposed in the second area 263.
[0032] In a first implementation of this embodiment,
preferably, a support body 27 connected between the

first base plate 21 and the second base plate 23 is dis-
posed in the second area 263. There is one or more sup-
port bodies 27, and a size of the support body 27 is the
same as a size of the element. In another implementation,
the second area 23 is a vacant area. A support body 17
is disposed in the second area 263, and the support body
27 is made of a non-thermoelectric material. The support
body 27 is configured to support the first base plate 21.
When there are multiple support bodies 27, they may be
arranged regularly in the second area 263.
[0033] Still, in a second implementation of this embod-
iment, the thermoelectric cooler further includes one or
more couples of second elements (not marked in the fig-
ure). The one or more couples of second elements are
arranged in the second area 263. When there are multiple
couples of second elements, an arrangement manner in
the second area 263 is different from a gradual decrease
arrangement manner, for example, the second elements
are arranged in a matrix form. In addition, density of sec-
ond elements in the second area 263 is less than the
density of the first elements 25 in the first area 261. The
second elements are connected to the external power
source.
[0034] Specifically, the base 10 is a flat plate, and is
configured to support the thermoelectric cooler 20. The
thermoelectric cooler 20 is installed on a surface 11 of
the base 10. The second base plate 23 contacts the sur-
face 11. Both the first base plate 21 and the second base
plate 23 are rectangular plates. The first base plate 21
is disposed in parallel with the second base plate 23. The
first base plate 21 is configured to support the heat source
device 12 and other electronic components, for example,
a laser chip. In this embodiment, the heat source device
12 is a laser chip. The heat source device 12 is disposed
on a surface of the first base plate 21 far away from the
second base plate 23, and is located above the first area
21. In addition, the heat source device 12 is located at
one end of the first base plate 21. In this embodiment,
division of the first area 261 and the second area 263
may be determined according to the position occupied
by the heat source device 12, so long as it is ensured
that the heat source device 12 is located above the first
area 261 and disposed opposite the first area 261.
[0035] The multiple couples of first elements 25 are
located in the first area 21. Two opposite ends of each
first element are respectively connected to the first base
plate 21 and the second base plate 23. A direction from
left to right within the accommodation space 26 is used
as a horizontal direction, and a direction vertical to the
horizontal direction is used as a vertical direction. In the
horizontal direction, the multiple couples of first elements
25 are in one column, or in multiple columns disposed at
intervals. In the vertical direction, the multiple couples of
first elements 25 are in one column, or in multiple columns
disposed at intervals. In this embodiment, five couples
of first elements 25 are disposed compactly at intervals
in the horizontal direction.
[0036] Further, each couple of first elements 25 in-
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cludes two element bodies. The two element bodies are
an element body 251 and an element body 253 respec-
tively. The element body 251 and the element body 253
are arranged at an interval and are both connected to
the first base plate 21 and the second base plate 23, that
is, two opposite ends of the element body 251 and the
element body 253 are respectively connected to the first
base plate 21 and the second base plate 23. In this em-
bodiment, the element body 252 and the element body
253 are arranged and disposed in parallel. In another
implementation, the element body 252 and the element
body 253 may be arranged in disorder. Two opposite
ends of the element body 253 are respectively connected
to the first base plate 21 and the second base plate 23.
The element body 251 and the element body 253 include
different dopants, so that the element body 251 and the
element body 253 have an opposite performance rela-
tionship, for example, an electron-hole relationship. In
this embodiment, the element body 251 is a P-type ele-
ment that includes electrons and is formed by a BiTe-
type material with a dopant. The element body 253 is an
N-type element that includes holes and is formed by a
BiTe-type material with a dopant. Therefore, when a cur-
rent enters the element body 251 from a bottom of the
element body 251, and then enters the element body 253
from a top, the element body 251 and the element body
253 transfer heat in a same direction.
[0037] Further, the first base plate 21 and the second
base plate 23 are made of an aluminum nitride material,
an aluminum oxide material, or a silicon carbide material.
In this embodiment, the first base plate 21 is made of an
aluminum nitride material, and the second base plate 23
is made of an aluminum oxide material.
[0038] Further, the thermoelectric cooler 20 further in-
cludes a conductor 28 that is located on the second base
plate 23 and is close to the accommodation space 26.
The conductor 28 is electrically connected to one of two
element bodies in outermost first elements within the ac-
commodation space 26, and all element bodies in the
multiple couples of first elements 25 are connected in
series. Specifically, the conductor 28 is connected to the
external power source to supply power to the first ele-
ments. The conductor 28 is disposed at one end of the
second base plate 23. A conductive metal sheet is dis-
posed between the conductor 28 and the second base
plate 23, and configured to electrically connect to the first
elements. Specifically, in a first couple of first elements
25 that is within the accommodation space and close to
the conductor 28, a first metal sheet is disposed between
the element body 251 and the second base plate 23. The
conductor and the element body 251 are connected in
series by using the first metal sheet. The element body
251 and the element body 253 are connected in series
by using a second metal sheet disposed on the first base
plate 21. The element body 251 in a second group and
the element body 253 in the first group are connected in
series by using a third metal sheet disposed on the sec-
ond base plate 23, and so on. In this way, all elements

in the multiple couples of first elements 25 are electrically
connected in series. A current transmitted by the con-
ductor 28 to the first element body 25 moves from the
second base plate 23 toward the first base plate 21
through the first element body 25, enters the element
body 253 through the first metal sheet, and flows back
to the second base plate 23. The current makes a wave-
form motion track. In this process, using cooling of the
heat source device 12 as an example, all electrons in the
element body 251 and holes in the second element body
move from the first base plate 21 to the second base
plate 23, and at the same time, transfer heat from the
first base plate 21 to the second base plate 23. Finally,
heat transfer from the first base plate 21 to the second
base plate is implemented, heat on the first base plate
21 is reduced, and temperature stability of the heat
source device 12 is improved.
[0039] Further, the thermoelectric cooler further in-
cludes a temperature detector (not shown in the figure)
and a control circuit. The temperature detector is con-
nected to the heat source device 12 to detect a temper-
ature of the heat source device 12 and transfer the tem-
perature to the control circuit. The control circuit is con-
figured to control voltage values or current values on the
multiple couples of first elements 25, so that the heat
source device 12 keeps a temperature balance, that is,
an objective of temperature control in a temperature
range is achieved. In this embodiment, the temperature
detector is a thermistor.
[0040] Further, the thermoelectric cooler further in-
cludes a passive optical component disposed on the first
base plate 21. The passive optical component is located
on one side opposite the second area 263. The passive
optical component is an optical component or the like
that does not emit heat itself, but requires an ambient
temperature range. When the passive optical component
is disposed, a quantity of first elements or second ele-
ments in the second area 263 is increased to improve an
ambient temperature condition of the passive optical
component.
[0041] Referring to FIG. 3, in a second embodiment of
the present invention, a difference from the first embod-
iment lies in an element arrangement manner. That is,
the multiple couples of first elements 25 are arranged in
a first area 261 and a second area 263, and the multiple
couples of first elements 25 are arranged in such a man-
ner that density gradually decreases in a direction from
the first area 261 to the second area 263. In this embod-
iment, density of elements in the first area 261 is greater,
and heat of the heat source device 12 disposed on the
first base plate 21 can be better conducted, so that the
temperature of the heat source device 12 is within a spec-
ified range. In this embodiment, division of the first area
261 and the second area 263 is determined according
to an area occupied by the heat source device 12. In
addition, a boundary between the first area 261 and the
second area 263 may be located between two element
bodies in one couple of first elements, or may be located
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between two couples of elements.
[0042] Referring to FIG. 4 and FIG. 5, in a third em-
bodiment of the present invention, the multiple couples
of elements in the thermoelectric cooler 30 are disposed
in the first area 261. The second area 22 includes a first
subarea 221 and a second subarea 222. The first suba-
rea 221 and the second subarea 222 are respectively
located on two sides of the first area 261, and the first
subarea 221 and the second subarea 222 are vacant
areas; or a support body 27 connected between the first
base plate 21 and the second base plate 23 is disposed
in at least one subarea in the first subarea 221 and the
second subarea 222. Preferably, the first subarea 221
and the second subarea 222 are vacant areas.
[0043] Further, in an implementation of the third em-
bodiment, a support body 27 is disposed in both the first
subarea 221 and the second subarea 222. The support
body 27 is made of a non-thermoelectric material, and is
mainly configured to support the first base plate 21. In
another implementation, a support body 27 configured
to support the first base plate 21 is disposed in the first
subarea 221 or the second subarea 222. In this manner,
support bodies 27 may be arranged regularly. It should
be noted that, when the support body 27 is made of a
non-thermoelectric material, multiple couples of first el-
ements 25 in the first area 261 are all located in the first
area 261 in pairs; or the support body 27 is located be-
tween two couples of elements, and multiple support bod-
ies 27 are alternately disposed with the multiple couples
of elements.
[0044] Further, in another implementation of the third
embodiment, the thermoelectric cooler further includes
one or more couples of second elements (not marked in
the figure). The second elements are disposed in at least
one subarea in the first subarea 221 and the second sub-
area 222. The second elements are connected to an ex-
ternal power source. When there are multiple couples of
second elements, an arrangement manner in the first
subarea 221 or the second subarea 222 is different from
a gradual decrease arrangement manner. It should be
noted that, when there are second elements, one ele-
ment in one couple of first elements 25 in adjacent posi-
tions of the first area 261 and the second area 22 may
be located in the first area 261, and the other one is lo-
cated in the second area 22, or both are located in the
first area. Density of second elements in the second area
263 is less than density of first elements 25 in the first
area 261. In this manner, heat dissipation may be per-
formed in a larger area on the first base plate 21, so that
the temperature of the heat source device 12 is within a
specified range.
[0045] Further, the heat source device 12 is located in
a position different from ends of the first base plate 21.
For example, the heat source device 12 is located in a
middle of the first base plate 21 or in a position near a
middle. In this embodiment, the heat source device 12
is located in a middle position on the first base plate 21
(as shown in FIG. 5).

[0046] Referring to FIG. 6, in a fourth embodiment of
the present invention, a difference from the third embod-
iment lies in that the multiple couples of first elements 25
in the thermoelectric cooler 40 are arranged in the first
area 261 and the second area 29. The second area 29
includes a first subarea 291 and a second subarea 292.
The first subarea 291 and the second subarea 292 are
respectively located on two sides of the first area 261.
The multiple couples of first elements 25 are arranged in
such a manner that density gradually decreases in a di-
rection from the first area 261 to the first subarea 291
and in a direction from the first area 261 to the second
subarea 292. Density of elements in the first area 261 is
greater, and a part of heat of the heat source device 12
disposed on the first base plate 21 can be better dissi-
pated, so that the temperature of the heat source device
12 is within a specified range.
[0047] In the present invention, density of element bod-
ies in a position corresponding to the heat source device
12 is increased, so that the thermoelectric cooler 20 dis-
sipates heat of the heat source device 12 on the first base
plate in time. In addition, in view of a problem of uneven
heat distribution of a heat source in the prior art, element
bodies are arranged properly in the present invention.
This can effectively dissipate heat in a heat source cen-
tralization position, enhance a cooling effect of the TEC,
and further increase a coefficient of performance (COP)
value of the TEC. It is understandable that, the thermo-
electric cooler 20 in the present invention may also be
applicable to an electronic component, for example, a
CPU, in addition to an optical sub-assembly.
[0048] The present invention further provides an opti-
cal module. The optical module includes a housing (not
shown in the figure) and the optical sub-assembly 100
having the thermoelectric cooler 20 in any one of the
foregoing embodiments. The optical sub-assembly 100
is disposed in the housing.
[0049] What are disclosed above are merely examples
of embodiments of the present invention, and certainly
are not intended to limit the protection scope of the
present invention. Any equivalent modification made in
accordance with the claims of the present invention shall
fall within the scope of the present invention.

Claims

1. A thermoelectric cooler, configured to support a heat
source device and perform temperature control on
the heat source device, wherein the thermoelectric
cooler comprises a first base plate, a second base
plate disposed opposite the first base plate, and mul-
tiple couples of first elements, the first base plate is
configured to support the heat source device, an ac-
commodation space is formed between the first base
plate and the second base plate, the multiple couples
of first elements are arranged at intervals within the
accommodation space, the multiple couples of first
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elements are all connected to the first base plate and
the second base plate, the multiple couples of first
elements are connected to an external power source
to adjust a temperature difference between the first
base plate and the second base plate by changing
a voltage or a current and implement temperature
control on the heat source device, the accommoda-
tion space comprises a first area and a second area
adjacent to the first area, the first area is disposed
in a correspondence to the heat source device, and
density of first elements in the first area is greater
than density of first elements in the second area.

2. The thermoelectric cooler according to claim 1,
wherein the multiple couples of first elements are all
arranged in the first area.

3. The thermoelectric cooler according to claim 2,
wherein the second area is a vacant area; or a sup-
port body connected between the first base plate and
the second base plate is disposed in the second ar-
ea.

4. The thermoelectric cooler according to claim 1,
wherein the first area is connected to the second
area, the multiple couples of first elements are ar-
ranged in the first area and the second area, and the
multiple couples of first elements are arranged in
such a manner that density gradually decreases in
a direction from the first area to the second area.

5. The thermoelectric cooler according to claim 1,
wherein the first area is connected to the second
area, the multiple couples of first elements are ar-
ranged in the first area and the second area, the
second area comprises a first subarea and a second
subarea, and the first subarea and the second sub-
area are respectively located on two sides of the first
area; and the multiple couples of first elements are
arranged in such a manner that density gradually
decreases in a direction from the first area to the first
subarea and in a direction from the first area to the
second subarea.

6. The thermoelectric cooler according to claim 2,
wherein the second area comprises a first subarea
and a second subarea, the first subarea and the sec-
ond subarea are respectively located on two sides
of the first area, and the first subarea and the second
subarea are vacant areas; or a support body con-
nected between the first base plate and the second
base plate is disposed in at least one subarea of the
first subarea or the second subarea.

7. The thermoelectric cooler according to claim 3 or 6,
wherein the support body is made of a non-thermo-
electric material.

8. The thermoelectric cooler according to claim 2,
wherein the thermoelectric cooler further comprises
one or more couples of second elements, the one or
more couples of second elements are arranged in
the second area, and when there are multiple cou-
ples of second elements, density of second elements
in the second area is less than the density of the first
elements in the first area.

9. The thermoelectric cooler according to claim 6,
wherein the second area comprises a first subarea
and a second subarea, the first subarea and the sec-
ond subarea are respectively located on two sides
of the first area, the thermoelectric cooler further
comprises one or more couples of second elements,
the second elements are disposed in at least one
subarea of the first subarea or the second subarea,
and when there are multiple couples of second ele-
ments, density of second elements in the second
area is less than the density of the first elements in
the first area.

10. The thermoelectric cooler according to any one of
claims 1 to 9, wherein each couple of first elements
comprises two element bodies, and the two element
bodies are disposed at an interval and are both con-
nected to the first base plate and the second base
plate.

11. The thermoelectric cooler according to claim 10,
wherein the thermoelectric cooler further comprises
a conductor that is disposed on the second base
plate and is close to the accommodation space, the
conductor is electrically connected to one of two el-
ement bodies in an outermost couple of first ele-
ments within the accommodation space, and all el-
ement bodies in the multiple couples of first elements
are connected in series.

12. The thermoelectric cooler according to any one of
claims 1 to 9, wherein the thermoelectric cooler fur-
ther comprises a temperature detector and a control
circuit, the temperature detector is connected to the
heat source device to detect a temperature of the
heat source device and transfer the temperature to
the control circuit, and the control circuit is configured
to control voltage values or current values on the
multiple couples of first elements.

13. The thermoelectric cooler according to any one of
claims 2 to 4, wherein the heat source device is lo-
cated at one end of the first base plate.

14. The thermoelectric cooler according to any one of
claims 5 to 7, wherein the heat source device is lo-
cated in a position different from ends of the first
base plate.
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15. The thermoelectric cooler according to any one of
claims 1 to 9, wherein the first base plate and the
second base plate are made of an aluminum nitride
material, an aluminum oxide material, or a silicon
carbide material.

16. The thermoelectric cooler according to any one of
claims 1 to 9, wherein the thermoelectric cooler fur-
ther comprises a passive optical component dis-
posed on the first base plate, and the passive optical
component is located on one side opposite the sec-
ond area.

17. An optical sub-assembly, comprising a base, where-
in the optical sub-assembly further comprises the
thermoelectric cooler according to any one of claims
1 to 16, the thermoelectric cooler is installed on the
base, and the second base plate contacts a surface
of the base.

18. An optical module, comprising a housing, wherein
the optical module further comprises the optical sub-
assembly according to claim 17, and the optical sub-
assembly is disposed in the housing.
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