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A. installing a thermal electron
generation layer

B. installing a first insulation layer

C. installing a first conductive layer

D. installing a second insulation
layer

/

E. installing a second conductive
layer

[

F. applying an electric field
externally

FIG.4
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TEMPERATURE POWER GENERATION
DEVICE AND TEMPERATURE POWER
GENERATION METHOD

BACKGROUND OF THE INVENTION

[0001] a) Field of the [nvention

[0002] This invention relates to a temperature power gen-
eration device and a temperature power generation method,
and more particularly to one using low work function material
and high thermal energy absorbing material to generate ther-
mal electrons which are induced to a conductive layer through
an externally applied electric field thereby generating power.
[0003] D) Description of the Prior Art

[0004] Due to rapid development of scientific technologies
and global population growth, the energy consumption has be
incessantly increasing; at present, the petroleum shall be the
most important energy source, nonetheless, the petroleum
storage is decreasing rapidly nowadays, and experts has
already predicted the possibility of supply crisis within the
next half century. The impending global energy crisis makes
people strive to look for renewable energy sources, in which
many researchers have been endeavored to reduce unneces-
sary energy consumptions and explore new energy sources. In
recent years, driven by the constant promotions of thermo-
electric material performances and the factors of environmen-
tal protection issues such as greenhouse effect/CO, reduc-
tion, etc, the method of large scale thermal energy conversion
to electricity has been generally emphasized in the developed
countries such as Japan, USA and European nations.

SUMMARY OF THE INVENTION

[0005] Therefore, the present invention discloses a new
energy source being more convenient and economical than
conventional power generation methods for achieving the
purpose of reducing the crisis of earth warming and energy
consumption.

[0006] According to a first aspect of the present invention,
there is provided a temperature power generation device,
comprising:

[0007] atemperature reactive layer having a first surface
and a second surface opposite to the first surface, the first
surface being made in deep near black or black color for
heat absorption; the temperature reactive layer being
made of material with specific heat smaller than 0.5
cal/g.° C., atmospheric mass equaling to 2 at near unity
solar radiation absorptance, and near zero blackbody
radiation emissivity at 100° C.;

[0008] athermal electron generation layer having a first
surface and a second surface opposite to the first surface,
the first surface being connected with the second surface
of the temperature reactive layer, the thermal electron
generation layer being made of material with either low
work function being smaller than 3 eV or low ionization
energy being lower than 200 keal/mole;

[0009] afirst insulation layer having a thickness of 107
m~1072 m and having a first surface and asecond surface
opposite to the first surface, the first surface being con-
nected with the second surface of the thermal electron
generation layer;

[0010] a first conductive layer having a first surface and
a second surface opposite to the first surface, the first
surface being connected with the second surface of the
first insulation layer;
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[0011] a second insulation layer having a thickness of
10~® m~10"? m and having a first surface and a second
surface opposite to the first surface, the first surface
being connected with the second surface of the first
conductive layer;

[0012] a second conductive layer having a first surface
and a second surface opposite to the first surface, the first
surface being connected with the second surface of the
second insulation layer;

[0013] an external power source being connected with
either the first conductive layer or the second conductive
layerona positive electrode thereof and being connected
with the temperature reactive layer on a negative elec-
trode thereof to provide an electric field between the two
electrodes; and

[0014] an electric output component being connected
with the temperature reactive layer, the first conductive
layer and the second conductive layer, respectively.

[0015] Preferably, the temperature reactive layer is made of
any one of stainless steel, copper (II) oxide, Nickel and Chro-
mium.

[0016] Preferably, the low ionization energy material is
made of any one of Lanthanum (La), Aluminum (Al),
Hafnium (Hf), Li, Na, K, Rb, Cs of Alkali metals, Be, Mg, Ca,
Sr, Ba, Ra in Alkaline earth metals and Lanthanum
hexaboride (LaBy).

[0017] Preferably, the first insulation layer and the second
insulation layer are made of any one of dielectric layers,
vacuumn layers and gas insulation layers.

[0018] Preferably, the dielectric layer is constituted by
dielectric material with unit cross-sectional area resistant
coefficient greater than 10'° Q-cm being made of any one of
Silicon dioxide, Silicon nitride, Aluminum oxide, Barium
titanate, and Barium lead titanate.

[0019] Preferably, either one of the first conductive layer
and the second conductive layer is made of low resistance
material with unit cross-sectional area resistant coefficient
lower than 10 Q-cm.

[0020] Preferably, the first conductive layer has mesh type
holes.
[0021] Preferably, the external power source is connected
with the first conductive layer on the positive electrode
thereof and is connected with the temperature reactive layer
on the negative electrode thereof; the electric output compo-
nent is connected with the temperature reactive layer and the
second conductive layer to be as output ends.
[0022] Preferably, the external power source is connected
with the second conductive layer on the positive electrode
thereof and is connected with the temperature reactive layer
on the negative electrode thereof; the electric output compo-
nent is connected with the temperature reactive layer and the
first conductive layer to be as output ends.
[0023] According to a second aspect of the present inven-
tion, there is provided a temperature power generation device
installed inside a vacuum packaging mask, comprising:
[0024] atemperature reactive layer having a first surface
and asecond surface opposite to the first surface, the first
surface being made in deep near black or black color for
heat absorption, the temperature reactive layer being
made of material with specific heat smaller than 0.5
cal/g.° C., atmospheric mass equaling to 2 at near unity
solar radiation absorptance, and near zero blackbody
radiation emissivity at 100° C.;
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[0025] athermal electron generation layer having a first
surface and a second surface opposite to the first surface,
the first surface being connected with the second surface
of the temperature reactive layer, the thermal electron
generation layer being made of material with ionization
energy smaller than 140 kcal/mole;

[0026] afirst insulation layer having a thickness of 107
m~1072m and having a first surface and asecond surface
opposite to the first surface, the first surface being con-
nected with the second surface of the thermal electron
generation layer;

[0027] a first conductive layer being made of high melt-
ing temperature and high ionization energy material and
having mesh type holes thereon; the first conductive
layer having a first surface and a second surface opposite
to the first surface, the first surface being connected with
the second surface of the first insulation layer;

[0028] a second insulation layer having a thickness of
107® m~10"? m and having a first surface and a second
surface opposite to the first surface, the first surface
being connected with the second surface of the first
conductive layer;

[0029] a second conductive layer having a first surface
and a second surface opposite to the first surface, the first
surface being connected with the second surface of the
second insulation layer;

[0030] an external power source being connected with
the first conductive layer on a positive electrode thereof
and is connected with the temperature reactive layer on
a negative electrode thereof to provide an electric field
between the two electrodes; and

[0031] an electric output component being connected
with the temperature reactive layer, the first conductive
layer and the second conductive layer, respectively.

[0032] Preferably, the temperature reactive layer is made of
any one of stainless steel, Copper (II) oxide, Nickel and
Chromium.

[0033] Preferably, the low ionization energy material is
made of any one of Lanthanum (La), Aluminum (Al),
Hafnium (Hf), Li, Na, K, Rb, Cs of Alkali metals, Be, Mg, Ca,
Sr, Ba, Ra in Alkaline earth metals, and Lanthanum
hexaboride (LaBy).

[0034] Preferably, the material for the first conductive layer
and the second conductive layer is any one of the Copper
(Cu), Iron (Fe), Silver (Ag), Silicon (Si) and Titanium (Ti).
[0035] Preferably, the first insulation layer and the second
insulation layer are made of any one of dielectric layers,
vacuum layers and gas insulation layers.

[0036] Preferably, the dielectric layer is constituted by
dielectric material with unit cross-sectional area resistant
coefficient greater than 10'° Q-cm being made of any one of
Silicon dioxide, Silicon nitride, Aluminum oxide, Barium
titanate, and Barium lead titanate.

[0037] Preferably, two temperature power generation
device are further face to face combined by putting the second
conductive layer in a central portion thereof while allowing
two ends to be short-circuited by grounding electrodes of
thermal energy for common grounding thereby forming a
symmetrical sandwich structure.

[0038] According to a third aspect of the present invention,
there is provided a temperature power generation method,
comprising the steps of:

[0039] A.installing a thermal electron generation layer:
a temperature reactive layer is coated by the thermal
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electron generation layer made of low ionization energy
or low work function material;

[0040] B. installing a first insulation layer: the first insu-
lation layer with thickness of 10~ m~10~ m is made on
top of the thermal electron generation layer;

[0041] C. installing a first conductive layer: the first con-
ductive layer is installed to connect with the first insu-
lation layer;

[0042] D.installing a second insulation layer: the second
insulation layer with thickness of 107* m~10~ m is
made on top of the first conductive layer;

[0043] E. installing a second conductive layer: the sec-
ond conductive layer is installed to connect with the
second insulation layer;

[0044] F. applying an electric field externally: a positive
electrode is connected with either the first conductive
layer or the second conductive layer, while a negative
electrode is connected with the temperature reactive
layer, an electric field being externally applied between
the two electrodes to seduce the thermal electron gen-
eration layer to generate thermal electrons thereby pro-
viding output power.

[0045] Preferably, the electric field is externally applied on
the temperature reactive layer and the first conductive layer in
the step F and through the temperature reactive layer and the
second conductive layer to provide output power.

[0046] Alternatively, the electric field is externally applied
on the temperature reactive layer and the second conductive
layer in the step F and through the temperature reactive layer
and the second conductive layer to provide output power.
[0047] Advantages of the present invention are the follow-
ing:

[0048] 1. The present invention is by allowing a thermal
electron generation layer to be made of low work function or
low ionization energy material and a temperature reactive
layer to be made of high thermal energy absorbing material,
and further through an external power source to produce an
electric field thereby attracting thermal electrons generated
by temperature as well as through the cooperation between
external energy and the electric field to produce the energy
higher than the power of the externally applied electric field,
hence the energy cost can be effectively reduced.

[0049] 2. The present invention being operable under nor-
mal temperature and pressure conditions has a light weight
and a simple systematic structure without requiring an exter-
nal pressure balance design.

[0050] 3. The present invention has a good environmental
protection property, wherein it does not produce toxic
byproducts after generating power.

[0051] 4. The temperature power generation device of the
present invention can be used as a generator to be widely
applied in various electromechanical fields.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] FIG.1is a schematic view showing the energy band
according to a first embodiment of the present invention.
[0053] FIG. 2 is a schematic view showing the energy band
of series connected devices according to a second embodi-
ment of the present invention

[0054] FIG. 3 is a schematic view showing the mesh type
metal layer according to a third embodiment of the present
invention.

[0055] FIG. 4 is a flow chart according to a fourth embodi-
ment of the present invention.
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[0056] FIG. 5 is a material energy band diagram of the
temperature power generation device according to a fifth
embodiment of the present invention.

[0057] FIG. 6 is a schematic view showing the energy band
of the series connected devices according to the fifth embodi-
ment of the present invention.

[0058] FIG. 7 is a schematic view showing the mesh type
holes after etching according to a sixth embodiment of the
present invention.

[0059] FIG. 81is a first embodied type of the first insulation
layer and the second insulation layer in the sixth embodiment,
wherein both the first insulation layer and the second insula-
tion layer are dielectric layers.

[0060] FIG. 9 is a second embodied type of the first insu-
lation layer and the second insulation layer in the sixth
embodiment, wherein the first insulation layer is a vacuum
layer while the second insulation layer is a dielectric layer.
[0061] FIG. 10 is a third embodied type of the first insula-
tion layer and the second insulation layer in the sixth embodi-
ment, wherein both the first insulation layer and the second
insulation layer are vacuum layers.

DETAIL DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0062] Referring to FIG. 1, atemperature power generation
device according to a first embodiment of the present inven-
tion comprises a temperature reactive layer (1), a thermal
electron generation layer (2), a first insulation layer (3), a first
conductive layer (4), a second insulation layer (5), a second
conductive layer (6), an external power source (7), and an
electric output component (8).

[0063] The temperature reactive layer (1) is made of mate-
rial with low specific heat smaller than 0.5 cal/g.° C., solar
radiation absorptance near unity and low blackbody emissiv-
ity, and has a first surface (11) and a second surface (12)
opposite to the first surface (11). The first surface (11) is used
for heat absorption. The temperature reactive layer (1) is
made of any one of stainless steel, Copper (II) oxide, Nickel
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ring to black or near black color in this embodiment. The
relevant data of the material chosen for the temperature reac-
tive layer (1) of the present invention are listed in the follow-
ing table:

Temperature reactive layer

Code material a €,
A Ideal temperature reactive laver 1.00 0.00
B Stainless steel with one side in black 0.93 0.11
C Copper oxide 0.90 0.10
D Nickel with one side in black 0.90 0.12
E Chromium with one side in black 0.93 0.10

a: Solar radiation absorptance with atmospheric mass equals 2.
€, Emissivity of blackbody radiation at 100° C.

[0064] As seen from the table, the Nickel with one side in
black shall be the nearest ideal material for the temperature
reactive layer (1), however, it has a higher cost, hence based
on economical consideration, stainless steel with one side in
black is used for the material of the temperature reactive layer
(1) in this embodiment.

[0065] The thermal electron generation layer (2) has a first
surface (21) and a second surface (22) opposite to the first
surface (21). The first surface (21) is connected with the
second surface (12) of the temperature reactive layer (1) to be
thermal electron source and is made of low work function or
low ionization energy material, i.e. the material with work
function smaller than 3 eV, or ionization energy lower than
200 kcal/mole to be any one of Lanthanum (La), Aluminum
(Al), Hafnium (Hf), Li, Na, K, Rb, Cs of Alkali metals in
chemical periodic table, or Be, Mg, Ca, Sr, Ba, Rain Alkaline
earth metals in the chemical periodic table, Lanthanum
hexaboride (LaBy).

[0066] The relevant material data of the thermal electron
generation layer (2) in the first embodiment are listed in the
following table:

Material Name

La Al Hf Li Na K Ca Sr Ba

Tonization

129 138 127 124 119 100 121 131 120

energy (keal/mole)
Melting Temperature 920 6604 2222 1805 98  63.7 839 768 Tl4

¢C)

Material Name

Mg Al Li W K Ca Co LaBg

Work function (eV) 35 41 14 45 22 3.2 4.1 24

Melting Temperature

¢C)

638.8 6604 1805 3410  63.65 839 1245 -38.87

Aluminum (Al) is selected as the material for the thermal electron generation layer (2) in
the first embodiment.

(Ni) and Chromium (Cr). When the solar radiation absorp-
tance of the temperature reactive layer (1) is near unity, the
atmospheric mass is 2. The low blackbody radiation emissiv-
ity is referring to the emissivity of blackbody radiation at 100°
C. and the emissivity is near zero. The first surface (11) of the
temperature reactive layer (1) is in deep color which is refer-

[0067] The first insulation layer (3) has a first surface (31)
and a second surface (32) opposite to the first surface (31) and
has a thickness of 10~® m~10* m. The first surface (31) is
connected with the second surface (22) of the thermal elec-
tron generation layer (2) to isolate the thermal electron gen-
eration layer (2) from the first conductive layer (4). The first
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insulation layer (3) is any one of the dielectric layer, vacuum
layer and gas insulated layer. The dielectric layer is consti-
tuted by dielectric material with unit cross-sectional area
resistant coefficient greater than 10'° Q-cm being made of
any one of Silicon dioxide, Silicon nitride, Aluminum oxide,
Barium titanate, or Barium lead titanate, etc. In the first
embodiment, the silicon dioxide is selected as the dielectric
material of the dielectric layer for the first insulation layer (3).
[0068] The first conductive layer (4) has a first surface (41)
and a second surface (42) opposite to the first surface (41).
The first surface (41) is connected with the second surface
(32) of the first insulation layer (3) to absorb the electric
change generated by the thermal electron generation layer (2)
for external transfer. The first conductive layer (4) is a metal
layer made of high melting temperature and high ionization
energy material with unit cross-sectional area resistant coef-
ficient lower than 10° Q-cm, such as Copper (Cu), Iron (Fe),
Silver (Ag), Silicon (Si) and Titanium (Ti). In the first
embodiment, the Copper material is used for the first conduc-
tive layer (4) with a foil or mesh type shape. The relevant
material data of the first conductive layer (4) are listed in the
following table:

Material Name

Cu Fe Ag Si Ti Al

Ionization energy (kcal/mole) 178 170 175 188 158 138
Melting Temperature (* C.) 1083 1535 962 1410 1660 660.4

[0069] The second insulation layer (5) has a first surface
(51) and a second surface (52) opposite to the first surface
(51), and has a thickness of 10~ m~10? m. The first surface
(51) 1s connected with the second surface (42) of the first
conductive layer (4) to isolate the voltage of the first conduc-
tive layer (4) for absorbing thermal electrons. The second
insulation layer (5) is any one of a dielectric layer, a vacuum
layer and a gas insulated layer. The dielectric layer is as
described for the first insulation layer (3) and is not repeated
herein. The silicon dioxide is also selected to be the dielectric
material.

[0070] The second conductive layer (6) has a first surface
(61) and a second surface (62) opposite to the first surface
(61). The first surface (61) is connected with the second
surface (52) of the second insulation layer (5) to attract the
electric field produced by the electric charge of the thermal
electron generation layer (2). The second conductive layer (6)
is as described for the first conductive layer (4) to be made of
Copper.

[0071] In the first embodiment, the external power source
(7) is connected with the second conductive layer (6) on the
positive electrode thereof and is connected with the tempera-
ture reactive layer (1) on the negative electrode thereof to
provide the required electric field for the first embodiment.
[0072] The electric output component (8) is connected with
the temperature reactive layer (1), the first conductive layer
(4) and the second conductive layer (6), respectively. The
temperature reactive layer (1) and the first conductive layer
(4) functions as output ends for providing power to the out-
side.

[0073] The connection between the external power source
(7) and the electric output component (8) can also be that the
positive electrode is connected with the first conductive layer
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(4) and the negative electrode is connected with the tempera-
ture reactive layer (1), while the temperature reactive layer (1)
and the second conductive layer (6) functions as the output
ends.

[0074] Ifanelectric field (>10% V/cm) is externally applied
on the temperature reactive layer (1) and the second conduc-
tive layer (6), as both the first insulation layer (3) and the
second insulation layer (5) are thin, the distance between the
thermal electron generation layer (2) and the second conduc-
tive layer (6) is very short, and the thermal electrons produced
by the thermal electron generation layer (2) are attracted by
the electric field produced by the external power source (7) to
leave the surface of the thermal electron generation layer (2)
and move toward the first conductive layer (4). Viewing from
the coupling concept in circuitry, the voltage of the second
conductive layer (6) is divided by the capacitance between the
thermal electron generation layer (2) and the first conductive
layer (4) and the capacitance between the first conductive
layer (4) and the second conductive layer (6) to the first
conductive layer (4) thereby forming an electric field between
the thermal electron generation layer (2) and the first conduc-
tive layer (4) to seduce and attract the thermal electron gen-
eration layer (2) to produce thermal electrons for transferring
to the outside as the output power source.

[0075] A second embodiment of the present invention is
shown in FIG. 2. Two temperature power generation devices
are face to face combined by putting the second conductive
layer (6) in the center to form a symmetrical sandwich struc-
ture thereby reducing manufacturing cost and the area occu-
pied by the temperature power generation devices, and further
more temperature power generation devices can be series
connected according to different fields of applications. In
addition, the present invention can also be parallel connected
to increase the current value.

[0076] A third embodiment is shown in FIGS. 1 and 3,
wherein it is different from the first embodiment by that the
metal layer with fine mesh structure is adopted for the first
conductive layer (4), while in operation, an external electric
field (>10% V/cm) is applied on the temperature reactive layer
(1) and the second conductive layer (6) to attract thermal
electrons generated by the thermal electron generation layer
(2). Thermal electrons leaving the surface of the thermal
electron generation layer (2) are moving to the first conduc-
tive layer (4), wherein part of them are captured by the first
conductive layer (4), part of them pass through holes of the
first conductive layer (4) to arrive at the second conductive
layer (6), i.e. the ratio of loss in actual current production to
consume the power from the external power source, and part
of the thermal electrons generated by the thermal electron
generation layer (2) are attracted by the first conductive layer
(4) for transferring to the outside as the output power source.
[0077] As shown in FIG. 4 and incorporated with FIG. 1, a
temperature power generation method according to a fourth
embodiment of the present comprises the steps of:

[0078] A.installing a thermal electron generation layer:
the temperature reactive layer (1) is coated by the ther-
mal electron generation layer (2) made of low ionization
energy or low work function material, wherein the
method for coating the thermal electron generation layer
(2) is any one of the steam plating, splatter plating,
physical vapor epitaxy method, chemical vapor epitaxy
method, and physical-chemical epitaxy method.

[0079] B. installing a first insulation layer: the very thin
first insulation layer (3) with thickness of 10~* m~10"2
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mis made on top of the thermal electron generation layer
(2), the method for installing the first insulation layer (3)
is any one of the dielectric layer plating, vacuum insu-
lation and gas insulation, wherein the dielectric layer
plating method can be referred to the method for coating
the thermal electron generation layer (2) described in
step A.

[0080] C.installing a first conductive layer: the first con-
ductive layer (4) is installed to connect with the first
insulation layer (3), wherein the method for installing
the first conductive layer (4) can be referred to the
method for coating the thermal electron generation layer
(2) described in step A; the first conductive layer (4) can
be the two types: one is foil type or the other of any kind
of making mesh type holes on foil type first conductive
layer (4) by etching or optical mask technologies.

[0081] D. installing a second insulation layer: the very
thin second insulation layer (5) with thickness of 1072
m~1072 m is made on top of the first conductive layer
(4), the method for installing the second insulation layer
(5) can be referred to step B.

[0082] E. installing a second conductive layer: the sec-
ond conductive layer (6) is installed to connect with the
second insulation layer (5), wherein the method for
installing the second conductive layer (6) can be referred
to the method for coating the thermal electron genera-
tion layer (2) described in step A.

[0083] F. applying an electric field externally: in this
embodiment, an external electric field (>10 V/cm) is
applied on the temperature reactive layer (1) and the
second conductive layer (6) and through the temperature
reactive layer (1) and the first conductive layer (4) to
provide output power.

[0084] The electric field can be also externally applied on
the temperature reactive layer (1) and the first conductive
layer (4) in step F to seduce the thermal electron generation
layer (2) to generate thermal electrons and through the tem-
perature reactive layer (1) and the second conductive layer (6)
to provide output power.

[0085] As the temperature power generation method of the
present invention is by using the thermal electron generation
layer (2) made of low work function or low ionization energy
material and the temperature reactive layer (1) made of high
thermal energy absorbing material to attract thermal electrons
generated by temperature via the externally applied electric
field. Thermal electrons generated by the thermal electron
generation layer (2) is attracted to move toward the first
conductive layer (4), and the thermal electrons being attracted
toward the second conductive layer (6) are captured by uti-
lizing the special mesh hole geometric structure of the first
conductive layer (4) and transferred via conductors to the
outside for providing power; as thermal energy is consumed
in the process, so thermal energy must be continuously
obtained from the outside while the thermal energy is easily
available in nature, hence the energy cost can be effectively
reduced.

[0086] AsshowninFIG.5, atemperature power generation
device according to a fifth embodiment of the present inven-
tion comprises a temperature reactive layer (1A), a thermal
electron generation layer (2A), a first insulation layer (3A), a
first conductive layer (4A), a second insulation layer (5A), a
first conductive layer (6A), an external power source (7A), an
electric output component (8A) and a packaging mask (9A).
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This embodiment is substantially similar to the first embodi-
ment with the exceptions described hereinafter.

[0087] The thermal electron generation layer (2A) is the
generation source of thermal electrons, so the material with
first ionization energy smaller than 140 (kcal/mole) shall be
selected. In the fifth embodiment, Aluminum is also selected
as the material for the thermal electron generation layer (2A).
[0088] The first insulation layer (3A) is a dielectric layer
(31A) having mesh type holes. The dielectric material is
silicon dioxide.

[0089] The first conductive layer (4A) being made of Cop-
per has mesh type holes thereon.

[0090] The second insulation layer (5A) is a dielectric layer
(51A) having mesh type holes. The dielectric material is
silicon dioxide.

[0091] 1In the fifth embodiment, the external power source
(7A) is connected with the first conductive layer (4A) on the
positive electrode thereof and is connected with the tempera-
ture reactive layer (1A) on the negative electrode thereof
thereby providing a high electric field environment to the first
conductive layer (4A).

[0092] The electric output component (8A) is connected
with the temperature reactive layer (1A), the first conductive
layer (4A) and the second conductive layer (6A), respectively.
In the fifth embodiment, the temperature reactive layer (1A)
and the second conductive layer (4A) are used as the output
ends for providing power to the outside.

[0093] The packaging mask (9A) is a closed hollow mask
for sealing and enclosing the aforesaid components. The
inside of the packaging mask (9A) is vacuumed to below 100
mTorr.

[0094] As the distance between the thermal electron gen-
eration layer (2A) and the first conductive layer (4A) is very
small, thermal electrons generated by the thermal electron
generation layer (2A) are attracted by the high electric field
potential produced by the external power source (7A) to leave
the surface of the thermal electron generation layer (2A) and
move toward the first conductive layer (4A), and further due
to that the second insulation layer (5A) is relatively thin, the
first conductive layer (4A) is very close to the second con-
ductive layer (6A), and further since the first conductive layer
(4A) has mesh hole type electrodes, most electrons pass
through the first conductive layer (4A) to collide with the
second conductive layer (6A) which is very close to the first
conductive layer (4A) thereby producing output current.
[0095] FIG. 6 shows that the two temperature power gen-
eration devices in the fifth embodiment of FIG. 6 are com-
bined to form a symmetrical sandwich structure by the same
method in the second embodiment.

[0096] A temperature power generation method according
to a sixth embodiment of the present invention is referred to
the descriptions shown in FIGS. 3 and 5, wherein it is differ-
ent from the fourth embodiment by the following steps:
[0097] B. installing a first insulation layer: if the first insu-
lation layer (3A) is a dielectric layer (31 A), then the dielectric
layer (31A)shall be made with mesh type holes by the etching
technology, the surface to be etched is coated with photore-
sistant (A) and then is photolithographed by yellow light and
developed through the optical mask (not shown in the draw-
ings) and photoresistant (A) to be exposed to a mesh pattern
(B) as shown in FIG. 7, then remove the unwanted portion by
etching to form the mesh structure with etched portion (C).
[0098] C. installing a first conductive layer: the first con-
ductive layer (4A) in the sixth embodiment shall be made
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with mesh type holes by etching technology, wherein the
etching method is referred to step B.

[0099] D. installing a second insulation layer: if the second
insulation layer (5A) is a dielectric layer (51A), then the
dielectric layer (51A) shall be made with mesh type holes by
the etching technology, wherein the etching method is
referred to step B.

[0100] A firstembodied type of the first insulation layer and
the second insulation layer in the sixth embodiment is shown
in FIG. 8. Both the first insulation layer (3A) and the second
insulation layer (SA) are dielectric layers (31A), (51A) (such
as silicon dioxide), then the dielectric layer (31A), the first
conductive layer (4A) and the dielectric layer (51A) shall all
be etched.

[0101] A second embodied type of the first insulation layer
and the second insulation layer in the sixth embodiment is
shown in FIG. 9. The first insulation layer (3A) is a vacuum
layer (32A) and the second insulation layer (5A) is a dielectric
material (51A) (such as silicon dioxide), then both the first
conductive layer (4A) and the dielectric layer (51A) shall be
etched.

[0102] A third embodied type of the first insulation layer
and the second insulation layer in the sixth embodiment is
shown in FIG. 10. The first insulation layer (3A) and the
second insulation layer (SA) are vacuum layers (32A), (52A),
then there exists a spacing of 107'° m~10"2 m between the
thermal electron generation layer (2A) and the first conduc-
tive layer (4A), and there also exists a spacing of 107'°
m~10"% m between the first conductive layer (4A) and the
second conductive layer (6A), then only the first conductive
layer (4A) is etched.

[0103] After the aforesaid components are sealed and
packed, they shall be vacuumed to below 100 mTorr to reduce
the probability of the thermal electron generation layer (2A)
being activated by electron collisions.

What is claimed is:

1. A temperature power generation device, comprising:

a temperature reactive layer having a first surface and a
second surface opposite to the first surface, the first
surface being made in deep near black or black color for
heat absorption; the temperature reactive layer being
made of material with specific heat smaller than 0.5
cal/g.° C., atmospheric mass equaling to 2 at near unity
solar radiation absorptance, and near zero blackbody
radiation emissivity at 100° C.;

a thermal electron generation layer having a first surface
and a second surface opposite to the first surface, the first
surface being connected with the second surface of the
temperature reactive layer, the thermal electron genera-
tion layer being made of material with either low work
fanction being smaller than 3 eV or low ionization
energy being lower than 200 kcal/mole;

afirst insulation layer having a thickness of 10~* m~10"2m
and having a first surface and a second surface opposite
to the first surface, the first surface being connected with
the second surface of the thermal electron generation
layer;

a first conductive layer having a first surface and a second
surface opposite to the first surface, the first surface
being connected with the second surface of the first
insulation layer;

a second insulation layer having a thickness of 107%
m~1072m and having a first surface and asecond surface
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opposite to the first surface, the first surface being con-
nected with the second surface of the first conductive
layer;

a second conductive layer having a first surface and a
second surface opposite to the first surface, the first
surface being connected with the second surface of the
second insulation layer;

an external power source being connected with either the
first conductive layer or the second conductive layer on
apositive electrode thereof and being connected with the
temperature reactive layer on a negative electrode
thereof to provide an electric field between the two elec-
trodes; and

an electric output component being connected with the
temperature reactive layer, the first conductive layer and
the second conductive layer, respectively.

2. The temperature power generation device as claimed in
claim 1, wherein the temperature reactive layer is made of any
one of stainless steel, copper (II) oxide, Nickel and Chro-
mium.

3. The temperature power generation device as claimed in
claim 1, wherein the low ionization energy material is made
of any one of Lanthanum (La), Aluminum (Al), Hafhium
(Hf), Li, Na, K, Rb, Cs of Alkali metals, Be, Mg, Ca, Sr, Ba,
Ra in Alkaline earth metals and Lanthanum hexaboride
(LaBy).

4. The temperature power generation device as claimed in
claim 1, wherein the first insulation layer and the second
insulation layer are made of any one of dielectric layers,
vacuum layers and gas insulation layers.

5. The temperature power generation device as claimed in
claim 4, wherein the dielectric layer is constituted by dielec-
tric material with unit cross-sectional area resistant coeffi-
cient greater than 10™° Q-cm being made of any one of Silicon
dioxide, Silicon nitride, Aluminum oxide, Barium titanate,
and Barium lead titanate.

6. The temperature power generation device as claimed in
claim 1, wherein either one of the first conductive layer and
the second conductive layer is made of low resistance mate-
rial with unit cross-sectional area resistant coefficient lower
than 10> Q-cm.

7. The temperature power generation device as claimed in
claim 1, wherein the first conductive layer has mesh type
holes.

8. The temperature power generation device as claimed in
claim 1, wherein the external power source is connected with
the first conductive layer on the positive electrode thereof and
is connected with the temperature reactive layer on the nega-
tive electrode thereof;

the electric output component is connected with the tem-
perature reactive layer and the second conductive layer
to be as output ends.

9. The temperature power generation device as claimed in
claim 1, wherein the external power source is connected with
the second conductive layer on the positive electrode thereof
and is connected with the temperature reactive layer on the
negative electrode thereof;

the electric output component is connected with the tem-
perature reactive layer and the first conductive layer to
be as output ends.

10. A temperature power generation device installed inside

a vacuum packaging mask, comprising:

a temperature reactive layer having a first surface and a

second surface opposite to the first surface, the first
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surface being made in deep near black or black color for
heat absorption, the temperature reactive layer being
made of material with specific heat smaller than 0.5
cal/g.° C., atmospheric mass equaling to 2 at near unity
solar radiation absorptance, and near zero blackbody
radiation emissivity at 100° C.;

a thermal electron generation layer having a first surface
and a second surface opposite to the first surface, the first
surface being connected with the second surface of the
temperature reactive layer, the thermal electron genera-
tion layer being made of material with ionization energy
smaller than 140 kcal/ mole;

afirst insulation layer having a thickness of 10~* m~10">m
and having a first surface and a second surface opposite
to the first surface, the first surface being connected with
the second surface of the thermal electron generation
layer;

a first conductive layer being made of high melting tem-
perature and high ionization energy material and having
mesh type holes thereon; the first conductive layer hav-
ing a first surface and a second surface opposite to the
first surface, the first surface being connected with the
second surface of the first insulation layer;

a second insulation layer having a thickness of 107%
m~10"2 m and having a first surface and asecond surface
opposite to the first surface, the first surface being con-
nected with the second surface of the first conductive
layer;

a second conductive layer having a first surface and a
second surface opposite to the first surface, the first
surface being connected with the second surface of the
second insulation layer;

an external power source being connected with the first
conductive layer on a positive electrode thereof and is
connected with the temperature reactive layer on a nega-
tive electrode thereofto provide an electric field between
the two electrodes; and

an electric output component being connected with the
temperature reactive layer, the first conductive layer and
the second conductive layer, respectively.

11. The temperature power generation device as claimed in
claim 10, wherein the temperature reactive layer is made of
any one of stainless steel, Copper (II) oxide, Nickel and
Chromium.

12. The temperature power generation device as claimed in
claim 10, wherein the low ionization energy material is made
of any one of Lanthanum (La), Aluminum (Al), Hafhium
(Hf), Li, Na, K, Rb, Cs of Alkali metals, Be, Mg, Ca, Sr, Ba,
Ra in Alkaline earth metals, and Lanthanum hexaboride
(LaBg).

13. The temperature power generation device as claimed in
claim 12, wherein the material for the first conductive layer
and the second conductive layer is any one of the Copper
(Cu), Iron (Fe), Silver (Ag), Silicon (Si) and Titanium (Ti).
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14. The temperature power generation device as claimed in
claim 10, wherein the first insulation layer and the second
insulation layer are made of any one of dielectric layers,
vacuum layers and gas insulation layers.

15. The temperature power generation device as claimed in
claim 14, wherein the dielectric layer is constituted by dielec-
tric material with unit cross-sectional area resistant coeffi-
cient greater than 10™° Q-cm being made of any one of Silicon
dioxide, Silicon nitride, Aluminum oxide, Barium titanate,
and Barium lead titanate.

16. The temperature power generation device as claimed in
claim 1, wherein two temperature power generation device
are further face to face combined by putting the second con-
ductive layer in a central portion thereof while allowing two
ends to be short-circuited by grounding electrodes of thermal
energy for common grounding thereby forming a symmetri-
cal sandwich structure.

17. A temperature power generation method, comprising
the steps of:

A. installing a thermal electron generation layer: a tem-
perature reactive layer is coated by the thermal electron
generation layer made of low ionization energy or low
work function material;

B. installing a first insulation layer: the first insulation layer
with thickness of 10~® m~10"> m is made on top of the
thermal electron generation layer;

C. installing a first conductive layer: the first conductive
layer is installed to connect with the first insulation
layer;

D. installing a second insulation layer: the second insula-
tion layer with thickness of 10~® m~107 m is made on
top of the first conductive layer;

E. installing a second conductive layer: the second conduc-
tive layer is installed to connect with the second insula-
tion layer;

F. applying an electric field externally: a positive electrode
is connected with either the first conductive layer or the
second conductive layer, while a negative electrode is
connected with the temperature reactive layer, an elec-
tric field being externally applied between the two elec-
trodes to seduce the thermal electron generation layer to
generate thermal electrons thereby providing output
power.

18. The temperature power generation method as claimed
in claim 17, wherein the electric field is externally applied on
the temperature reactive layer and the first conductive layer in
the step F and through the temperature reactive layer and the
second conductive layer to provide output power.

19. The device for temperature power generation as
claimed in claim 17, wherein the electric field is externally
applied on the temperature reactive layer and the second
conductive layer in the step F and through the temperature
reactive layer and the second conductive layer to provide
output power.
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