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Abstract: Hydrogenated Amorphous Silicon (a-Si:H) is used as an emitter layer in HIT (heterojunction with Intrinsic
Thin layer) solar cells. Its low band gap and low optical properties (low transmittance and high absorption) cause
parasitic absorption on the front side of a solar cell that significantly reduces the solar cell blue response. To

overcome this,

research on CSC (carrier Selective Contacts) is being actively carried out to reduce -carrier

recombination and improve carrier transportation as a means to approach the theoretical efficiency of silicon solar
cells. Among CSC materials, molybdenum oxide (MoOy) is most commonly used for the hole transport layer (HTL)
of a solar cell due to its high work function and wide band gap. This paper analyzes the electrical and optical
properties of MoOy thin films for use in the HTL of HIT solar cells. The optical properties of MoOy show better
performance than a-Si:H and pc-SiOx:H.
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methyl, DI (De-ionized water)?] <02 x-2u} AA
S ESto| &H|513 00, stoichiometric MoOs; powdery
type®] Sigma Aldrich 2] 99.999% (5 N) grade&

A AAR ARESETh. MoO,o] ®¥rak2  thermal
evaporationS o]&s5td JFA5ITE. Molybdenum

oxide®] ZAF WlH O 2 = thermal evaporationit ALD
(atomic layer deposition) [10]5 A}235to] L& o]
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co-plannar masking2 &3}, Al, 500 nmE A5}

o], Semiconductor Analyzer (EL420C)E Eofo] Zt
gtoko] getivation energy (eV) ¥ dark conductivity
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absorption coefficient (a) (cm™)2 £A317] 95}
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anneal 2%

Ed e4E I8t ambient

SHJ] (silicon-heterojunction) Jtx0] Ydvtdo =z

P-emitter 202 AFLEE= g-SitH 9] 3%, annealing
2=5 200°C7HA] Z7FAI719 passivationg A7
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MoOy &3+ TCO (transparent conductive oxide) &
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Fig. 1. SEM Images of anneal ambient and temperature variation
on MoOy thin films.
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Fig. 2. X-Ray Diffraction pattern with anneal ambient variation
on MoOy thin films.

Zt= o-phase MoOsE ZH= 70| &Qsit} [12-15].
a2 2= 130°CY] 7122 oA Ar, Hy, 22311 0,9]
Gas 27104 ExX st MoO, urute]l ZAAPTS
XRD pattern 8Ast oz Z=Q AAHFSF pegk O
2= ZAASH9] a-phases UUEH= (111), Mixed
phaseg Y o{& (310) JdHedo] X7 Uehd
t}. 53] a-phases UE+= (111) 43U peak
S amorphous phasedAl= WAL X] Qkony, TH 2
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Fig. 3. Comparison of absorption edge [othv'*(cm-1eV)"*] on
p a-Si:H, p pc-SiOx:H and MoOy respectively.
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Table 1. Eg, E, (optical band gap), EU (urbach energy) value
of P-type emitter.

P-type emitter Eos (eV) E; (eV) Ey (meV)
a-Si:H 1.42 1.67 310
pe-SiOcH 1.90 2.13 259
MoOy 2.95 2.96 247
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Fig. 4. Absorption coefficient, ou(cm™) of p a-Si:H, p pc-SiOuH
and MoOy respectively.
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Fig. 6. EQE comparison for a amorphous/crystalline silicon
heterojunction solar cell with a MoOx hole selective contact

and a conventional a-Si:H(p) emitter.
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