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44 Schottky quantum dot molecule solar cells

44.1 Single-stacked

Quantum dot Molecule solar cell Single-stack
Schottky
(100) GaAs buffer 580 °c
500 °c
1 2
Au
m __ 0. QDMs
GaAs buffer layer
-GaAs substrate
Au:Ge/Ni
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n-GaAs Substrate
400 nm
470 °c
44

44 Schematic diagram  Single-stacked quantum dot molecule solar cell
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45

45 IV curve  Single-stacked quantum dot Molecule solar cell
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46 Schematic diagram ~ Multi-Stacked quantum dot molecule solar cell

Multi stacked quantum dot molecule solar cell Solar
simulator AM 1 100 mW/cm2 IV curve 47

4.7 IV curve  Multi-Stacked guantum dot molecule solar cell



(Detector)

56

0.64 mA/cm?2 0.3

V FF. 037 0.07% Single-stacked
(Thin-Capping-and-Regrowth)
20r RT g —— 1-stacked | |

o - e 5 -5 tacked

3 1.5} .

€ | ‘

=

> 1.0} -

‘D

@ !

<))

€ 05F -

— b 1.019%4

o 00k _JA B

0.6 0.8 1.0 1.2 1.4 16
Energy (eV)
48 PL spectrum  Multi-Stacked QDMs Single-stacked
48 5-stacked
Istacked (Maximal peak)
Xie et al. Strain field
( )
5-stacked l-
stacked
(Laser)



o7

Quantum dot molecule 100G10"
Multi stack quantum dot molecule Quantum dot
102 High density quantum dot 'y
dot Intermediate  band

High density quantum dot molecule

solar cell
'QDMs
AAAAAAAAAAAAAA -High Density
MEEEEEEEEEEEEEEL QDMs
GaAs buffer layer
JE EEL&EaEEI[l)J&#eErlFaEIg?MEEk, -GaAs substrate
n-GaAs substrate ,
Dot density = 102¢m'2
Dot density = 102¢m'3
4.9 Multi-stacked QDMs  Single-stacked
high density QDMs
45 Schottky high density quantum dot molecule solar cells

451 Single-stacked
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4,10 Schematic diagram  Single-stacked high density quantum dot molecule solar cell
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4.13 Schematic diagram ~ Multi-Stack high density quantum dot molecule solar cell
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414 IVcurve  Multi stack high density quantum dot molecule solar cell
2.10 mAlcm2 03V
FF. 05 0.31% Single-stacked
(Voc) '
Schottky contact
(Au) [ (FF) I b-
(F.F)
PL Spectrum 4.15
5-stacked I-
stacked (Maximum peak)
y HUL UBWISUNIVERSITY
e RT 1-stacked ‘
'; 0.8} S-stacked | J
‘é b 4
o 0.6 o
2 04 !
)
: L
2 0.2 .
- .
-4 0.0 d
Q. 4
_0'2 B | 3 1 3 a |3 2 L
0.6 0.8 1.0 LE- 1.4 1.6
Energy (eV)

415 PL spectrum  Multi-Stacked QDMs Single stacked



61
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4.6 Homostructure high density quantum dot molecule solar cells
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4.16 Schematic diagram  High density quantum dot molecule solar cell
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High density guantum dot molecule solar cell Solar
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4.18 Schematic diagram ~ Multi stack high density quantum dot molecule solar cell
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4.7 Heterostructure high density quantum dot molecule solar cells
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4.22 Schematic diagram ~ Heterostructure solar cell
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472 Single-stacked
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4.24 Schematic diagram  High density quantum dot molecule solar cell
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4.26 Schematic diagram  Multi-Stacked high density quantum dot molecule solar cell
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