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[XINon-uniform growth on polycrystalline CdTe — efficiency losses.
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2. Simulations
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(@) BOP simulation (only Cd and the approximate “Ga” atoms are shown)

Ty [010]
CdTe : Yot i 5
e BOP allows system energy as
A SO00 o . . .
O AR SRR R a function of dislocation
2 spacing to be derived

e Minimization of system
energy with respect to
dislocation spacing leads to
an equilibrium spacing
around 3.8 nm, matching
remarkably well with
experiments

.................................
.............................................

—
ez [101] — x [101]
5 nm

J. J. Chavez, D. K. Ward, B. M. Wong, F. P. Doty, J. L. Cruz-Campa, G. N. Nielson, V. P. Gupta, D. Zubia, J. McClure, and X.
W. Zhou, Defect formation dynamics during CdTe overlayer growth, Unpublished 11



BOP has calculaitecNCex it
- xTe/CdS criticalfciicmeels

S5 Ny
SO M O MDD
,.\‘:.\‘":\:’,v‘:‘\“:.w‘:,\“:“:v‘:,\‘:\",‘s",:‘::":-",:':‘s":‘",’v,. Do

v 0 Q
G R M M ,\\‘..“"Z R QSR D A0 SR
S Ay " A Ry 3, A A At T at at a
R R R e 0 ) W Q) W A At
Y, RO WY o A A
ARy Rl

-
SR A
S A
RO W
R M X
AR

W

Critical Island Width, W (fixed substrate)
eCdTe-CdS: 4 nm
eZnTe-CdS: 40 nm
eZnTe-CdS: 100 nm (only 5 dislocations)

12






We are focusing a o the nanepaiterinstame

) — 2
the giowthreiFeiilins
Nitride
or oxide
CdTe single frame
crystal grains Etched
windows

14



We have tried 4 dlififelieinsliEheeielng
~ techniques achieveralilelnopaistemn

Standard Nano Imprint

Nanopatterning

Feature size 200-500nm
eBeam

Interferometry

eature size 150-250nm Feature size 50-150nm 15



(Gram size a pp@@[?@ t© b 100nm in

SiO,/CdS substrate where
glass spacer was placed

during CdTe deposition
16

CdTe selective growth
on SiO,/CdS patterned
substrates



ZnTe CdTe

17



Acknowled. emen ts
*David Zubia, Ph.D. *Students:
ampa , Ph.D. C

Chavez.
ndon Agu:%
ber Prieto
sFelipe de Alva
*Farhana Anwar
‘; rik Spoerke, Ph. D *Damian Marrufo

' uce_l;yrckel, Ph.D. *Admibistrative:
Ivin Chan, Ph.D. *Reagan Stinnett, Ph.D.
eJohn McClure, Ph.D. «Michael Kress
*Carlos Sanchez *Alyssa Christy

“Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporat{on,
a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of Energy's National
Nuclear Security Administration under contract DE-AC04-94AL85000.”

o
3
-~

-




Iin conclusion we havelpieseitediamtappiosen
L to increase efficieneyloREcielecells

1. Non-
’ uniformity ;
Nanopatterning » 0rQ
9 [ ] -
™
Lattice matching » » ?8
Cadmium sulfide substrate Qo
’ 3. Increase @
current =
Graded Bandgap » QO
9 4. Better (.
contact N

Questions?

=
(o)



