Vapor transport deposition of Sb,Se; thin film solar cells with 7.6%

efficiency

Wen et al.
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X-ray diffraction patterns of VTD fabricated Sh,Se; films on CdS substrate. XRD of

Sh,Se; films deposited (a) at different evaporation temperature, (b) at different
ambient pressure and (c) with different distance from substrate to the center of heater.
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The temperature varying curves of Sb,Ses powder and substrate during the optimized
deposition procedure.
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ALY (CIPM MRA). The National Institute of Metrology (NIM) is China’ s national
metrology institute (NMI) and a state-level legal metrology institute. NIM is China’ s signatory to
the Mutual Recognition of National Measurement Standards and of Calibration and Measurement
Certificates Issued by National Metrology Institutes (CIPM MRA) which is arranged by the
International Committee of Weights and Measures (CIPM).
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17025. Its Calibration and Measurement Capabilities (CMCs) that are peer reviewed both by China
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Key Comparison Database (KCDB).
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results.
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Calibration Results

1. WK%/ Test Conditions:
FRAERBH eI B ffE (814);
Reference Solar Cell: mono-Si (81#) ;
FRAEABH EVB O FR SE(H: 125.68 mA;
CV of Reference Solar Cell: 125.68 mA;
RPHAERE: OGRS, AAA
Solar Simulator Classification: double-light source in AAA classification;
AL R AR R s
Teperature Sensor/Control System: None;
Hifirm: ER
Scan Direction: Forward;
Mask:9.099mm?

2. 1-V ¥5¥: 2% I-V Characteristic parameters:

DAL 3 B v A B b 52 K BB 28 40 R 1000 W/m?, BB A BR v
R 1-V RSPt AN S Hn R -

By using the above reference solar cell to calibrate the solar simulator’s

irradiance to 1000 W/m> Measured I-V characteristic curve and parameters as
follows:
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Calibration Results

¥ Note:

1. KA AR A 9.099mm? GIEH4i%: CDjc2017-6460) .
The certificated cell area is 9.099mm? (Certificate No.: CDjc2017-6460).

Lo 2. SEEAROCTBEOIRE S RS

The data apply only at the time of the test for the sample.

# Y Suggestion:

M2 P BESR AR RE, EHHRT___12 AN ARHE—K.

According to the client or the test documents, the recommended calibration cycle is _12
months.

778 Statement:

LERBEACR I o B R R R BT T ()5S EIE B 3T

i NIM is ONLY responsible for the complete certificate with the calibration stamp of NIM.

2. AAIE 45 A BIRGE AU BT R -2 B R

The certificate is ONLY valid for the test ed instrument.

- 3AAE P P e M RA T RE, MRS AP SO,

The certificate is reported in both English and Chinese, with the Chinese version as standard.

e AEA

ok 5 %W R

Details of the device tested and the certificate of our CdS/Sh,Se; device by National
Institute of Metrology.
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Device stability. (a) the stability of a typical CdS/Sh,Se; device without package
stored under regular laboratory conditions (about 25 <C in ambient air). (b)
Steady-state efficiency of VTD fabricated CdS-based and ZnO-based Sh,Se; devices
versus time under continuous 100 mW cm? AM 1.5G illumination (with maximum
power output, in ambient air).
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J-V curves of (a) RTE and (b) VTD fabricated CdS/Sh,Ses solar cells under different
light intensity.
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Transient absorption spectroscopy of VTD and RTE fabricated CdS/Sb,Se; solar cells.
Transient kinetic decay and kinetic fits (solid lines) monitored at 940 nm for (a) VTD
and (b) RTE fabricated devices. Based on the steady-state absorption (Supplementary
Fig. 7), the absorption of VTD and RTE fabricated Sb,Se; films rose to maximum at
around 940 nm. So we monitored transient kinetic decay at 940nm.
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Supplementary Figure 7
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Optical absorptance of VTD and RTE fabricated Sb,Se; films.
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Supplementary Figure 8
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Depletion width versus bias curves of VTD and RTE fabricated CdS/Sh,Se; solar
cells.
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Supplementary Figure 9
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Energy band characterization of VTD and RTE fabricated Sb,Se; films. (a)
Ultraviolet photoemission spectroscopy (UPS) spectrum. (b) UV-vis-IR transmittance
spectrum and the corresponding Tauc plots for bandgaps.

13



