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Abstract
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The invention relates to the technical field of thin film solar cell preparation and especially relates to a novel semiconductor
Cu2znTiS4 film material and a preparation method thereof. Through a magnetron sputtering multitarget deposition method,
a CZTi precursor film is prepared on the surface of a soda-lime glass (SLG) substrate through three-target co-sputterring of
Cu, Zn and Ti and the CZTi precursor film is subjected to thermal insulation in a H2S atmosphere at a temperature of 510
DEG C for 2h so that a Cu2ZnTiS4 semiconductor film is obtained. The Cu2ZnTiS4 semiconductor film is a semiconductor
film material with thickness of 200-2000nm, an optical absorption coefficient of 10cm, a carrier type P and ductility and has
very important scientific significance and construction value for complete flexibility of a film material.
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The present invention provides, in a method for preparing a transparent electrode for a solar cell, a method for preparing a

light absorbing layer of a thin-film solar cell, comprising the steps of: (s100) preparing binary nanoparticles of a Group 1B

element-a Group VIA element; (s200) preparing a binary nanoparticle slurry of a Group IB element-a Group VIA element by

adding a solution precursor, comprising a solvent, a binder and a Group VA element, to the binary nanoparticles of a Group

IB element-a Group VIA element; (s300) dispersing and mixing the binary nanoparticle slurry of a Group IB element-a

Group VIA element; (s400) coating the binary nanoparticle slurry of a Group IB element-a Group VIA element on a

backside electrode layer (200); and (s500) heat treating the coated nanoparticle slurry while supplying a Group VIA

element.
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A nonplanar solar cell having a water vapor transmission rate of 10-4 g/m2 day or less is provided. The nonplanar solar cell

unit comprises a nonplanar substrate, a back- electrode disposed on the substrate, a semiconductor junction layer

disposed on the back-electrode, and a transparent conductive layer disposed on the semiconductor junction. A transparent

nonplanar tubular casing is disposed onto the nonplanar solar cell. A first sealant cap is hermetically sealed to a first end of

the nonplanar tubular casing. A second sealant cap is hermetically sealed to a second end of the nonplanar tubular casing.

In some instances, the solar cell unit is a monolithically integrated arrangement of solar cells. In some instances, the solar

cell unit is a solar cell.
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A solar cell unit comprising a solar cell and a transparent casing circumferentially disposed onto the cylindrical shaped

solar cell is provided. The solar cell comprises a substrate, where at least a portion of the substrate is rigid and nonplanar.

A back- electrode is circumferentially disposed on the substrate. A semiconductor junction layer is circumferentially

disposed on the back-electrode. A transparent conductive layer is circumferentially disposed on the semiconductor

junction.
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Abstract

(KR101584072)

The present invention relates to a non-vacuum thin film forming method using a carbon layer as a diffusion barrier film to
manufacture a light absorbing layer of a solar cell and, more specifically, relates to a method of generating the carbon layer
between a CI(G)S base and a molybdenum (Mo) layer when a CI(G)S based thin film is formed to form the CI(G)S based
thin film functioning as a role of a diffusion barrier film which prevents diffusion of several ions come up from a substrate;
and a solar cell using the same.
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Abstract
(EP2461369)

A solar cell module including a thin-film solar cell element protected with a novel gas barrier film is provided. The solar cell

module includes a laminate obtained by laminating a gas barrier film on a layer including at least a solar cell element. The

gas barrier film is obtained by laminating at least a substrate film, weather-resistant coating layer, and inorganic thin film

layer. The weather-resistant coating layer is made of at least one of (a) a material obtained by crosslinking modified

polyvinyl alcohol, (b) a material obtained by crosslinking polycaprolactone polyol and/or a material obtained by crosslinking

polycarbonate polyol, and (c) an acrylic polymer having at least one group selected from the group consisting of an UV-

stabilizing group, UV-absorbing group, and cycloalkyl group. The solar cell element is a thin-film solar cell element.
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Compositions, devices and processes related to etching of a very thin layer or fine particles of a metal are disclosed for
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monitoring a variety of parameters, such as time, temperature, time-temperature, thawing, freezing, microwave, humidity,
ionizing radiation, sterilization and chemicals. These devices have capabilities of producing a long and sharp induction
period of an irreversible visual change. The devices are composed of an indicator comprising a very thin layer of a metal (e
g, polyester film having an extremely thin, e g, about one hundred Angstroms layer of aluminum) and an activator, e g, a
reactant, such as water, water vapor, an acid, a base, oxidizing agent or their precursors, which is capable of reacting with
the said indicator. The indicator retains its opacity and metallic luster, e g, silvery white, mirror like finish of aluminum layer
for a long time. The activator destroys the indicator layer including the naturally formed oxide layer.
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Abstract

(EP2184109)

The present invention provides a method for producing nanoparticles, which comprises maintaining a minute space of 1

mm or less between two processing surfaces capable of approaching to and separating from each other and being rotating

relative to each other, allowing the minute space maintained between the two processing surfaces to serve as a flow path

of a processed fluid thereby forming a forced thin film of the processed fluid and separating nanoparticles in the forced thin

film.

Family 8/28 - FAMPAT - ©Questel

Title
(EP3262692)

Tunnel thin film transistor with hetero-junction structure

Images

'/— 500
560 7’ 570
540 3 to
/ \ 580
530
/520 N\

210
Publication data including kind & date
US20160247927 Al 2016-08-25 US20160247927 E -f:? i F!bl
W02016137668 Al 2016-09-01 WO02016137668 B 6? g @
TW201705488 A 2017-02-01 Tw201705488 E f:? i @
US9761732 B2 2017-09-12 US9761732 E -f:? i F!bl
CN107210320 A 2017-09-26 CN107210320 B 6? g @
EP3262692 Al 2018-01-03 EP3262692 E f:? i @
JP2018511936 A 2018-04-26 JP2018511936 E -f:? i F!bl
TWI626750 B 2018-06-11 TWI626750 B C? g @
JP6363802 B2 2018-07-25 JP6363802 E f:? i @
Abstract

(EP3262692)


https://permalink.orbit.com/RenderStaticFirstPage?XPN=FWx6J2gkdqdYUWiObgtn0pNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3TDJ3YZ%252Bo%252Fo1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=EVho024Sjd+0YDq7DJdb0HmXtI+wKb3KNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3TDJ3YZ%252Bo%252Fo1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP2184109
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=EP2184109&kind=A4
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wyd9ktLK0nIOgxFe3TyXdLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tO7C931onjmqlUbBTKrGNxj8BQAJLzMlbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wyd9ktLK0nIOgxFe3TyXdLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://211.157.104.77:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=CN101795772B&kind=B
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252B9zLNBlcV1TdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=caDLdBxyGSmFXVQECedqljeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252B9zLNBlcV1TdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=JP5500597&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=kBqH0dYzAUrHvs%252BfYdAW2ZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=TF3wXQSsXsON34ekwqCexCq6vml3jfM5bZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=kBqH0dYzAUrHvs%252BfYdAW2ZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://link.kipris.or.kr/link/main/KPAXML.jsp?APPLNO=102008JP62236
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=KR101402734&kind=B1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=1KgC0vWPo%252FuseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=9tyqjJNTyi6fd64L35XgOhSD15Cy+Wd/66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=1KgC0vWPo%252FuseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://tiponet.tipo.gov.tw/S090/UC090-C06/InquiryPatentCaseCensorInfo.do
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=TWI441672&kind=B
https://permalink.orbit.com/RenderStaticFirstPage?XPN=FWx6J2gkdqfE%252Bqb%252FvgnszLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tO7C931onjk8k84Lfez3/hj8BQAJLzMlbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=FWx6J2gkdqfE%252Bqb%252FvgnszLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://211.157.104.77:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=CN102516809B&kind=B
https://permalink.orbit.com/RenderStaticFirstPage?XPN=6uEjZ5indKTVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=dFsHp+Xjmw2bBjWlM48r0zeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=6uEjZ5indKTVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=US9211510&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3TDJ3YZ%252Bo%252Fo1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=EVho024Sjd+0YDq7DJdb0GkyFX8ClgOuNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3TDJ3YZ%252Bo%252Fo1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP2184109
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9211510&ekey=869&xpn=EP2184109&kind=B1
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=EP3262692&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=WmevtXfjTd42EW56x063UMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcO12GJvMu/2Ps/J3aSBKS3mJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=WmevtXfjTd42EW56x063UMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=US20160247927&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NRKpVLfsw6wTReYGZE66lrmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCBNhelzdBcK7d0P/F2Pwh1EkaV0SMUACwOCCKReMmHu7KbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NRKpVLfsw6wTReYGZE66lrmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2016137668&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=WO2016137668&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rZE2uPb%252BExVqpisW71J1ZZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=r31XI0RJw0bYVg9stwTOH1fn1HwLNiulWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rZE2uPb%252BExVqpisW71J1ZZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://tiponet.tipo.gov.tw/S090/UC090-C06/InquiryPatentCaseCensorInfo.do
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=TW201705488&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JK8TlmkR%252BymseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=BgdXh/Dj5FkxpVM+mEDbcDeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JK8TlmkR%252BymseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=US9761732&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=4Y70VAjetRQRxP%252B7LYI5dpNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tO7C931onjm0Bvf9UEabp1fn1HwLNiulWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=4Y70VAjetRQRxP%252B7LYI5dpNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://211.157.104.77:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=CN107210320&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=1EKTdo0QD7iseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=+n1myDB8RU8z2Vv2kvTNj6Ca4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=1EKTdo0QD7iseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP16704534
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=EP3262692&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=YC1x2Bv6SUSQWOuGNEGxB7msLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=N5221X+da3/LisyP72V5vQMqfaYWomYVbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=YC1x2Bv6SUSQWOuGNEGxB7msLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=JP2018511936&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Ivr4d3UlVyvVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=O7C77b9eXzqTGd3PB195kRSD15Cy+Wd/66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Ivr4d3UlVyvVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://tiponet.tipo.gov.tw/S090/UC090-C06/InquiryPatentCaseCensorInfo.do
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=TWI626750&kind=B
https://permalink.orbit.com/RenderStaticFirstPage?XPN=vdzW%252FmOzDnaseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=YqVEcOhbE97o3o4llMPf9jeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=vdzW%252FmOzDnaseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US9761732&ekey=946&xpn=JP6363802&kind=B2

©Questel - FAMPAT Page 12 2019/05/17

This disclosure provides thin film transistors (TFTs) including p-n heterojunction structures. A p-n hetero-junction structure
may include a junction between a narrow bandgap material and a wide bandgap material. The narrow bandgap material,
which may be an oxide, nitride, selenide, or sulfide, is the active channel material of the TFT and may provide relatively
high carrier mobility. The hetero-junction structures facilitate band-to-band tunneling and suppression of TFT off-currents.
In various implementations, the TFTs may be formed on flexible substrates and have low temperature processing
capabilities.
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Abstract

(EP2082436)

A transparent conductor including a conductive layer coated on a substrate is described. More specifically, the conductive

layer comprises a network of nanowires that may be embedded in a matrix. The conductive layer is optically clear,

patternable and is suitable as a transparent electrode in visual display devices such as touch screens, liquid crystal

displays, plasma display panels and the like.
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Abstract

(US20190051830)

A perovskite thin film and method of forming a perovskite thin film are provided. The perovskite thin film includes a
substrate, a hole blocking/electron transport layer, and a sintered perovskite layer. The method of forming the perovskite
solar cell includes depositing a perovskite layer onto a substrate and processing (for example, by sintering) the perovskite
layer with intense pulsed light to initiate a radiative thermal response that is enabled by an alkyl halide additive.
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Abstract

(EP1054456)

A protective sheet for a solar battery module comprises a weather-resistant sheet (1) of, for example, a fluorocarbon resin,
and a deposited inorganic oxide thin film (2) formed on one of the surfaces of the weather-resistant sheet (1). A surface-
treated layer (3) is formed in the weather-resistant sheet (1) to enhance adhesion between the weather-resistant sheet (1)
and the deposited inorganic oxide thin film (2).
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Abstract

(JP2012064645)

PROBLEM TO BE SOLVED: To provide a light-weight and large-area organic photoelectric conversion element with high
power generation efficiency and high durability by restraining the deterioration of a transparent electrode in the organic
photoelectric conversion element caused by high-temperature treatment at around 150 degrees, improving high
adhesiveness between a transparent plastic substrate and the transparent electrode, and by restraining the penetration of
at least one of water vapor and oxygen of the transparent plastic substrate. SOLUTION: In the organic photoelectric
conversion element in which at least the transparent plastic substrate, the transparent electrode, an organic semiconductor
layer, and a counter electrode are layered in the order, the transparent electrode is formed by layering at least a
transparent conductive thin-film layer, a metal thin-film layer and a transparent conductive thin-film layer in the order. In
addition, a barrier layer is provided between the substrate and the transparent electrode.
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Abstract

(EP3106227)

It is an object to provide a method for producing compound semiconductor particles in which monodisperse compound
semiconductor particles can be prepared according to the intended object, clogging with products does not occur due to
self-dischargeability, a large pressure is not necessary, and productivity is high. In producing compound semiconductor
particles by separating and precipitating, in a fluid, semiconductor raw materials, the fluid is formed into a thin film fluid
between two processing surfaces arranged so as to be able to approach to and separate from each other, at least one of
which rotates relative to the other, and the semiconductor raw materials are separated and precipitated in the thin film fluid.
Further, in producing semiconductor microparticles containing semiconductor elements by reacting a compound containing
semiconductor elements, in a fluid, with a reducing agent, the fluid is formed into a thin film fluid between two processing
surfaces arranged so as to be able to approach to and separate from each other, at least one of which rotates relative to
the other, and the compound containing semiconductor elements is reacted with the reducing agent in the thin film fluid.
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Abstract

(W0201206758)

Three kinds of cluster photovoltaic systems are provided, comprising: a common cluster photovoltaic system established by

Images

a photovoltaic circuit and a cluster photocell which is irradiated by lights directly; a direct cluster photovoltaic system
established by a photovoltaic circuit and a cluster photocell which is irradiated by the lights gathered by a refraction convex
lens or a reflection concave mirror; and a transmission cluster photovoltaic system established by a photovoltaic circuit and
a cluster photocell which is irradiated by lights that are gathered by a refraction convex lens or a reflection concave mirror
and then transmitted in curve for a certain distance in a transmission optical fiber. The key portion of the cluster photocell is
PN junction which can be formed by coating a very thin negative type layer on the surface of a thin sheet of P-type silicon
mono-ordered crystal with the thickness of 0.3-0.5mm, using the diffusion method to form a N-type layer for example. After
that, the cluster photocell is formed by adding an electrode on each side of the PN junction respectively. When the cluster
photocell is irradiated by lights, voltage and current will be generated between the two electrodes. The discovery of the
cluster exposes the essence of mesocopy matter.
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PROBLEM TO BE SOLVED: To provide a photoelectric conversion element such as a dye-sensitized solar cell, capable of
obtaining stable photoelectric conversion characteristics for a long time and high process compatibility, and to provide the
manufacturing method of the photoelectric conversion element.

SOLUTION: A transparent electrode 2 and a semiconductor fine particle joint body layer 3 which is a semiconductor
electrode are formed on a transparent substrate 1. An electrode 5 and a counter electrode 6 are formed on a substrate 4. A
first component and a second component of a non-mixture type two-component adhesive are applied to the peripheral part
of the transparent electrode 2 and the peripheral part of the counter electrode 6, the transparent substratel and the
substrate 4 are stuck together so that the first component and the second component contact each other. An electrolyte is
poured in a space between the semiconductor fine particle joint body layer 3 and the counter electrode 6 to form an
electrolyte layer 8, and the dye-sensitized solar cell is manufactured.

COPYRIGHT: (C)2007,JPO&INPIT
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Abstract

(US7309831)

A protective sheet for a solar battery module comprises a weather-resistant sheet ( 1 ) of, for example, a fluorocarbon
resin, and a deposited inorganic oxide thin film ( 2 ) formed on one of the surfaces of the weather-resistant sheet (1). A
surface-treated layer ( 3) is formed in the weather-resistant sheet ( 1) to enhance adhesion between the weather-resistant
sheet ( 1) and the deposited inorganic oxide thin film ( 2).
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Abstract

(JP5449252)

PROBLEM TO BE SOLVED: To provide a dye-sensitized photoelectric conversion element excellent in photoelectric
conversion efficiency, and also provide a photoelectric conversion element using a flexible support, a photoelectric
conversion element with a high efficiency of energy collection efficiency necessary for manufacturing, and a photocell using
the same.

SOLUTION: The photoelectric conversion element and the photocell are constituted by semiconductor fine particle film
manufactured by any one or combination of: irradiation of an ultraviolet ray no more than 400 nm; heating to 50-350°C;
vacuum of 0.05 MPa or less; irradiation of a microwave and/or an infrared ray of which absorbance is owned by at least a
water molecule; exposure to a high electric field and/or a high magnetic field; application of a high current; exposure to an
oxidation and reduction atmosphere and/or an ozone atmosphere; and coexistence with a semiconductor fine particle
precursor.
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Abstract
(JP2010004869)

PROBLEM TO BE SOLVED: To provide an apparatus for efficiently raising organisms at low cost. SOLUTION: This
apparatus for raising organisms 70 by irradiating the organisms 70 with light is composed of: a solar battery 10 which
receives light and generates electricity; a light source 40 which emits light by being supplied with electricity generated with
the solar battery 10, and irradiates the organisms 70 with light; and a light emission control means 50 which changes with
time, the intensity and/or wavelength of light to be irradiated to the organisms 70 from the light source 40. COPYRIGHT:
(C)2010,JPO&INPIT
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Nanostructures and photovoltaic structures are disclosed. Methods for creating nanostructures are also presented.
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Abstract

(CN101699748)

The invention relates to a nano photovoltaic system. A formula of photovoltage U light is deduced; light concentrating
surfaces of lenses or concave mirrors and the like concentrate energy directly radiated by a light source (sunlight and the
like), and the light energy is directly converted into electric energy by an optoelectronic conversion device. The system has
a heat absorbing area smaller than a light concentrating area, so heat loss is small, and the heat can be concentrated in
high power and high efficiency. A device structure of the system comprises two types, namely tracking or non-tracking. In
addition, light concentrated can be transmitted to the other end of an optical fiber from one end of the optical fiber. By
utilizing the function of transmitting the light of the optical fiber, various energy-concentrating photovoltaic systems for
concentrating solar energy can be built for factory production. The invention also provides a nano photoelectric substrate,
which is an organic/inorganic nano composite material formed by dispersing inorganic filler impurities in an organic polymer
substrate (semiconductor) in nano size; and simultaneously, defects such as dispersity, intermittence, randomness and the
like of the traditional photovoltaic solar power system are overcome.
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N

A method and apparatus for an angle meter cooperatively using two or more non-contact distance meters for measuring

distances to a surface along substantially parallel lines. The measured distances are used for estimating or calculating the

angle to the surface and the distance to the surface. The distance meters may use optical means, where a visible or non-

visible light or laser beam is emitted and received, acoustical means, where an audible or ultrasound sound is emitted and
received, or an electro- magnetic scheme, where radar beam is transmitted and received. The distances may be estimated
using a Time-of-Flight (TOF), homodyne or heterodyne phase detection schemes. The distance meters may share the

same correlator, signal conditioning circuits, or the same sensor. Two or more angle meters may be used defining parallel

or perpendicular measurement planes, for measuring angles between surfaces, and for estimating physical dimensions

such as length, area or volume.
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PROBLEM TO BE SOLVED: To provide a full-solid dye-sensitized photoelectric conversion element and a solar battery
having excellent photoelectric conversion efficiency and durability. SOLUTION: A photoelectric conversion element
comprises: a base substance; a first electrode; a photoelectric conversion layer containing a semiconductor and a
sensitization dye represented by the general formula (1); a solid hole transport layer containing a compound having a
partial structure represented by the general formula (2) or a polymer formed by polymerizing a multimer of the compound;
and a second electrode.
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Provided is a photoelectric conversion element including: a first electrode; a hole blocking layer; an electron transport layer;
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a hole transport layer; and a second electrode, wherein the hole blocking layer includes a metal oxide including a titanium

atom and a niobium atom.
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Abstract
(EP2240286)

An article is disclosed comprising a network-like pattern of conductive traces formed of at least partially-joined

nanoparticles that define randomly-shaped cells that are generally transparent to light and contain a transparent filler

material. In one embodiment, the filler material is conductive such as a metal oxide or a conductive polymer. In another

embodiment, the filler material is an adhesive that is can be used to transfer the network from one substrate to another. A

method of forming the article is also disclosed wherein an emulsion containing the nanoparticles in the solvent phase and

the filler material in the water phase is coated onto a substrate. The emulsion is dried and the nanoparticles self-assemble

to form the traces and the filler material is deposited in the cells. An electroluminescent device is also disclosed wherein the

article of the invention forms a transparent electrode in the device.
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(US6661563)

Provisions of a large screen, thin sheet-like display device capable of realizing usages just like paper, a sphere-like resin
body made of two semispheres capable of being manufactured easily, and a microcapsule containing electrophoretic
particles capable of being manufactured easily. The sheet-like display device 10 has a sheet-like display layer 12 and at
least one layer 14 containing an element for activating the sheet-like display layer, the layers being integrally formed. The
sphere-like resin body has first and second portions made of resins, the absolute value of a difference between both the
solubility parameters deltal and delta2 of the resins being |deltal-delta2|>=0.2. The phoretic particle-containing
microcapsule has a resin shell in which phoretic particles are contained in a core. The diameter of the core is in a range
from 10 mum to 200 mum and the circumferential length L of the microcapsule is in a range of (4.1xT)<=L<=(20.1xT) where
T is a Martin diameter of the microcapsule.
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A photoelectric conversion device comprising a particulate semiconductor layer, wherein the particulate semiconductor
layer is prepared by a method comprising a step of irradiating semiconductor particles with electromagnetic wave or a step
of heating semiconductor particles at a temperature of 50° C. or higher and lower than 350° C. under a pressure of 0.05
MPa or lower.
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Abstract

(JP2005085468)

PROBLEM TO BE SOLVED: To provide a photoelectric conversion element with excellent durability without photoelectric
conversion performance deteriorated.

SOLUTION: Of the photoelectric conversion element having a conductive layer, a semiconductor nano-particle layer
sensitized by dyes, a charge transport layer and counter electrodes, a surface of the conductive layer has nano-size pores,
with semiconductor nano-particles on the surface of the semiconductor nano-particle layer in insertion-coupling contact with
the above pores.
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Abstract
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PROBLEM TO BE SOLVED: To provide a novel photovoltaic sheet and a novel solar power generating unit or a power
generating device utilizing its physicality which maintain characteristics of a small environmental impact load and yet has
physicality of well adapting itself to the requirement for feed bending.

SOLUTION: With the photovoltaic sheet consisting of an electrode A with porous semiconductor layers dye-sensitized
through transparent conductive layers laminated on a transparent support sheet, an electrode B with transparent
conductive layers on the transparent support sheet, and an electrolyte aqueous solution layer C inserted between and in
contact with the porous semiconductor layer and the transparent conductive layer, transparent support bodies of the
electrodes A, B are formed of a flexible material, on which, a lead wire is arranged to collect generated power in at least
one of the transparent conductive layers and a mechanism of continuously supplying an electrolyte aqueous solution of
water to the electrolyte aqueous solution layer C with the use of capillary action. With the use of this sheet, a solar power
generating unit and a solar power generating device by coupling a plurality of them in series or in parallel.
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US20130125988 Al 2013-05-23 US20130125988

US9105796 B2 2015-08-11 US9105796 E Cp g @
Abstract

(EP2504854)

The present invention relates to coated binary and ternary nanoparticle chalcogenide compositions that can be used as
copper zinc tin chalcogenide precursor inks. In addition, this invention provides processes for manufacturing copper zinc tin
chalcogenide thin films and photovoltaic cells incorporating such thin films.
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CN106601873 B 2018-06-29 (CN106601873B

Abstract

(CN106601873B)

The invention discloses a CZTS film applied spin coating apparatus which can reduce the formation of micro-cracks on a
CZTS film. The invention also discloses a CZTS battery method based on the spin coating apparatus so that the CZTS film
of the prepared CZTS battery has fewer micro cracks and that the performance of the battery is improved. The CZTS film
applied spin coating apparatus comprises a middle hollowed housing and a tray that is arranged inside the housing in a
rotation manner to have the substrate absorbed and attached. The tray is internally embedded with a resistance wire
whose two ends are fixedly connected with metal contact electrodes. The spin coating apparatus further comprises a power
supply host machine and two metal fraction pieces in fixed connection with the anode and the cathode of the host machine
respectively. The two metal fraction pieces are fixedly arranged inside the housing wherein one of the metal fraction pieces
stays in contact with one of the metal contact electrodes and the other metal fraction piece stays in contact with the other
metal contact electrode so that when the tray rotates, continuous power supply can be available to the resistance wire.
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Abstract

(IN201741012657)

The present disclosure relates to a composition for preparing thin films and a process for preparing the composition. The
composition comprises 2-methoxyethanol as a fluid medium, and thioacetamide as a sulfur source. The composition of the
present disclosure is non-toxic, stable, and has a shelf life of about 20 months. High quality CZTS thin films can be
prepared using the presently disclosed composition by single layer dip coating process at relatively low temperature. Solar
cell devices fabricated using the CZTS thin films of the present disclosure have better open circuit voltage (Voc), short
circuit current (Isc), and Efficiency (%).
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This invention relates to nanoparticles of kesterite (copper zinc tin sulfide) and copper zinc tin selenide nanoparticles, inks
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and devices thereof, and processes to prepare same. The nano-particles are useful to for the absorber layer as a p-type

semiconductor in a thin film solar cell application.
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Abstract

(EP3100299)

This invention relates to a precursor material, which can be decomposed to form semiconductors and metal oxides, or
more generally, materials for electronic components. The precursors comprise metal complexes of hydroxamato ligands.
The invention further relates to a preparation process for thin inorganic films comprising various metals (e.g.
Cu/In/Zn/Ga/Sn) and oxygen, selenium and/or sulfur. The thin films can be used in photovoltaic panels (solar cells), other
semiconductor or electronic devices, and other applications using such films. The process uses molecular, metal containing
precursor complexes with hydroxamato ligands. These can be combined in the process with chalcogenide sources or
oxygen. Exemplarily, various metal oxides and copper-based chalcopyrites of the I-1ll-VI2 type are prepared with high purity
at low temperatures.
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Title

(KR101584072)

Non-vacuum process method of thin film using carbon layer as diffusion barier film
Images

5.0kV 15 .4mm x20.0k

Publication data including kind & date

KR101584072 B1 2016-01-12 KR101584072 E f-‘? m @

Abstract

(KR101584072)

The present invention relates to a non-vacuum thin film forming method using a carbon layer as a diffusion barrier film to
manufacture a light absorbing layer of a solar cell and, more specifically, relates to a method of generating the carbon layer
between a CI(G)S base and a molybdenum (Mo) layer when a CI(G)S based thin film is formed to form the CI(G)S based
thin film functioning as a role of a diffusion barrier film which prevents diffusion of several ions come up from a substrate;
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and a solar cell using the same.
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Non-vacuum process method of thin film using high pressure selenization process
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Abstract

(KR101591719)

The present invention relates to a non-vacuum processed manufacturing method of a thin film using a high-pressure
selenization process for manufacturing a light absorbing layer of a solar cell, and to a method of forming a CI(S)G-based
thin film by a heat treatment in a selenium (Se) gas atmosphere maintaining a predetermined partial pressure and a solar
cell applying the method of forming a CI(S)G-based thin film.
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Abstract

(EP2589066)

The invention relates to a preparation process for thin semiconducting inorganic films comprising various metals
(CulIn/zn/GalSn), selenium and/or sulfur. The process uses molecular precursors comprising metal complexes with
oximato ligands. Copper-based chalcopyrites of the I-lll- IV2-type are prepared with high purity at low temperatures under
ambient conditions. The thin films can be used in photovoltaic panels (solar cells).
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Ink multi-layer coating preparation method of Cu2ZnSnS4 solar cell absorption layer
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Abstract

(CN105161572B)

The invention relates to an ink multi-layer coating preparation method of a Cu2ZnSnS4 solar cell absorption layer. The
method comprises the following steps: (a) preparing Cu2ZnSnS4 nano-particles and preparing Cu2ZnSnS4 nano-ink by a
chemical solution method; (b) preparing a precursor molecular solution ink (a mixed solution containing Cu<2+>, Zn<2+>,
Sn<2+> and S<2->) with good environmental compatibility; (c) coating a substrate with the Cu2ZnSnS4 nano-ink and the
precursor molecular solution ink respectively by a spin-coating method or a spray coating method or a blade coating
method, so as to prepare a Cu2ZnSnS4 prefabricated thin film; and (d) carrying out annealing in inert atmosphere or sulfur
atmosphere or selenium atmosphere to prepare a high-quality Cu2ZnSnS4 thin film. Preparation of the Cu2ZnSnS4 thin
film by a low-cost chemical method provided by the invention does not need expensive equipment or raw materials; the
process stability is good; and the Cu2ZnSnS4 thin film with excellent photoelectric property can be prepared by controlling
various processes. The high-quality Cu2ZnSnS4 photoelectric film is successfully prepared by the method which is low in
cost and easy to produce on a large scale; and a foundation is laid for preparation of a low-cost and high-efficiency
Cu2ZnSn$S4 thin film solar cell.
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Abstract

(US9634161)

Thin films comprising crystalline Fe2XY4, wherein X is Si or Ge and Y is S or Se, are obtained by coating an ink comprised
of nanoparticle precursors of Fe2XY4 and/or a non-particulate amorphous substance comprised of Fe, X and Y on a
substrate surface and annealing the coating. The coated substrate thereby obtained has utility as a solar absorber material
in thin film photovoltaic devices.
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Abstract

(W0201271287)

An ink composition in admixture comprises a vehicle; a copper source selected from the group consisting of: elemental
copper- containing particles, copper-containing chalcogenide particles, and 10 mixtures thereof; a zinc source selected
from the group consisting of: elemental zinc-containing particles, zinc-containing chalcogenide particles, and mixtures
thereof; and a tin source selected from the group consisting of: elemental tin-containing particles, tin-containing
chalcogenide particles, and mixtures thereof; wherein at least one of the copper, zinc or tin sources comprises elemental
copper-containing, elemental zinc-containing, or elemental tin-containing particles.
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This invention relates to inks comprising molecular precursors to copper indium gallium sulfide/selenide (CIGS/Se) and a
plurality of particles. The inks are useful for preparing coatings and films of CIGS/Se on substrates. Such films are useful in
the preparation of photovoltaic devices. This invention also relates to processes for preparing coated substrates and films

and also to processes for making photovoltaic devices.
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Abstract
(EP2474044)

Methods and devices for high-throughput printing of a precursor material for forming a film of a group IB-IlIA- chalcogenide
compound are disclosed. In one embodiment, the method comprises forming a precursor layer on a substrate, the
precursor is subsequently processed in a VIA environment.
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Abstract

(EP2266145)

Methods and devices for high-throughput printing of a precursor material for forming a film of a group IB-IlIA- chalcogenide

compound are disclosed. In one embodiment, the method comprises forming a precursor layer on a substrate, the

precursor is subsequently processed in one or more steps in a VIA environment.
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Abstract

(US20130040420)

A precursor layer for a photovoltaic absorber layer on a substrate is formed, where the precursor layer comprises group 1B
and IllA elements. The precursor layer is heated in an elongate furnace, where the heating includes depositing a group
VIA-based material on the precursor layer. The substrate is placed on a support and advanced through the furnace. The
support has an anti-stiction surface of a material including at least one of: silicon carbide, glass, spin-on-glass (SOG),
diamond-like carbon (DLC), silicon carbide (SiC), a hydrogenated diamond coating, pyrolytic carbon and a fluoropolymer.
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