US 20110277838A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2011/0277838 A1

Ma et al.

43) Pub. Date: Nov. 17, 2011

(54)

(735)

(73)

@
(22)

(60)

(1)

PHOTOVOLTAIC DEVICES EMPLOYING
TERNARY COMPOUND NANOPARTICLES

Inventors: Wanli Ma, El Cerrito, CA (US); A.
Paul Alivisatos, Berkeley, CA (US)

Assignee: THE REGENTS OF THE
UNIVERSITY OF
CALIFORNIA, Oakland, CA (US)

Appl. No.: 13/046,672

Filed: Mar. 11, 2011

Related U.S. Application Data

Provisional application No. 61/313,669, filed on Mar.
12, 2010.

Publication Classification

Int. Cl1.
HOIL 31/0368 (2006.01)
CO01B 19/00 (2006.01)

B82Y 40/00 (2011.01)
B82Y 99/00 (2011.01)
(52) US.CL ........ 136/258; 423/508; 977/896; 977/948
(57) ABSTRACT

The present invention provides a photovoltaic device. In an
exemplary embodiment, the photovoltaic device includes a
substrate having a thin film disposed thereon, where the thin
film includes alloyed ternary nanocrystals. The present inven-
tion provides also provides a method of making ternary com-
pound nanocrystals. In an exemplary embodiment, the
method includes (1) degassing a solution of PbO, oleic acid
and 1-octadecene (ODE) in a container, (2) heating the solu-
tion in the container, (3) injecting a first mixture of trio-
ctylphosphine (TOP):Se solution, TMS2S, diphenylphos-
phine (DPP) and ODE into the heated solution, thereby
forming a second mixture in the container, (4) adding ODE to
the second mixture in the container, (5) growing the nanoc-
rystals in the second mixture in a reaction in the container, and
(6)_quenching the reaction, thereby resulting in precipitated
nanocrystals in the container. In a further embodiment, the
present invention further includes purifying the precipitated
nanocrystals.
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