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Recent activities of Advanced Crystalline Silicon team
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Mission of our team:

Achievement of high efficiency, low cost crystalline silicon solar cells
Approaches:

New structure cells

Tandem cells (combination with wide gap and/or narrow gap cells)
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New structure c-Si solar cells
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low cost approach needed

wTEREAN FE e TR S AR FT AT



AEAHEBHEE2—

RUASREE@mICAWN=FEE L

c-Si cells with polyimide back-side layers
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Screen-printed polyimide layers for back-surface reflection and passivation
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Structure of fabricated cells
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Optical confinement by back-surface polyimide layers
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Characteristics of fabricated poly-Si cells
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Optical confinement in poly-Si solar cells

1)fi&E/R KOH solution difficult to apply: non-uniformity
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new-type acid etching for surface texture formation
on poly-Si substrates

RN ELGTIAFy— L ITET. ERFARD SR ERD
ERZBEL. TORFY—ITvF T ROARET 1=

FRELE-TYFUTROEFHE

-As slice EfRD T A—TEBEFALTTIVRAFY—ILZ1TD,
starting from surface damage layers induced by wafer slicing
BT yF U (HFIHNO3R) DAL DT IVAFY—RK

ATAVENEEINEWNVEREBETOIYF ST
(KOHIZ&ARTAVEKBREIENATE)
stain-free
-E;BTOIVFY etching at RT

ﬁ> HEEDTEITHA . FIRFr— R TRAERRE ARSI,

wTEREAN FE e TR S AR FT AT




KEARERAR 57—

BT YF U TIZKBDTIRTFY—HR

Surface texture formation by newly-developed acid etching
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Poly-Si cells based on the wafers sliced by different methods
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Diamond wire

Jsc | 35.3 (mA/cm2)

Voc | 630 (mV)

F.F. | 78.6

Eff. |17.5 (%)
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Narrow gap thin-film SiGe solar cells with heterojunctions
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MBE equipment
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SiGe on Si substrate Tsub=500C
RHEED patterns

Raman spectra of SiGe on Si _
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Relaxation of SiGe on Si substrate
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Raman peak position of SiGe on Si: Thick/Thin
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Strain generation at S1-Si bonding
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Characterization of SiGe films from a viewpoint of solar cell applications
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minority carrier lifetime measurements: most effective
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Surface passivation of wafers and films for T measurements

LPEFrIT7HEN ERARAKGELDEFEROLIME/NTA—S

EWRD/INIVIFAT7E4 LOIERGFTHE : REDEZRE

ERREADEZBELTR-OFEMEIL

EH IR D)7 5Fan D IE R T

BREAVV-REATEMEIE wet chemical passivation at RT
-ZNMBTENGENVERTORAANEMEL  BIEDOHEL
DX ITIA734 LBAEICFAR

wTEREAN FE e TR S AR FT AT




AEAHEBHEE2—

Foekay/A2/—)L(Q/MBKE
Quinhydrone methanol (Q/M) treatment
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applied to Ge surfaces for the first time 1n this work
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A - EERSEH - BITEH  Samples, experiments, and typical data
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Surface recombination velocities, S, of p- and n-type Ge wafers treated
with several different passivation steps
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SiGelEDEHMIZH@AA already applied to SiGe film evaluation
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Crystalline SiGe thin-film solar cell structure
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F&8 Summary
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Mission : Achievement of high efficiency, low cost crystalline silicon solar cells

2. FEEREMmY)IVKIBEM New structure ¢-Si cell
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Screen-printed polyimide layers for back-surface reflection and passivation
- BHEET) AV EILART VAT s Bk it

New acid etching for surface texture formation on poly-Si substrates

3. fEmRTO—F vy I MPKEEMDREFR
Narrow gap thin-film SiGe solar cells for high-efficiency stacked cells
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Molecular beam epitaxial growth of SiGe films
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Surface passivation of Ge and SiGe for minority carrier lifetime measurements
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