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Instrument Solar cell
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gﬁ@ﬁﬁﬁ SHJ-M2-9BB solar cell
H T =
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Certificate No.

PETFERET A (NIMD 2 E 5K mi T B RRARTE 7T O AN B R R 8 TH RO L .
1999 FERAAEE T HPRFEZR M2 (CIPMD (S-SR br ) AT E S0 R B2 R I i 5
JEAEF HIAE) (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).

JiE S EAR R 75 & ISO/IEC17025 AnifE, @Id A H &R PFE E IR & R (CNAS) IR
THEMRIAHL (APMP) BRETEH BIREMNIERE /) (CMCs) fEEFrit &R (BIPM) KL
X B P a4l . NIM’s quality management system meets requirements of the ISO/IEC 17025.
Its Calibration and Measurement Capabilities (CMCs) that are peer reviewed both by China National
Accreditation Service for Conformity Assessment (CNAS) and the Asia Pacific Metrology
Programme (APMP) are published in the International Bureau of Weights and Measures (BIPM) Key
Comparison Database (KCDB).

2020 ¢, NIM A1 CNAS ik FJ Gk I BARVEIHE BI28E 1 Inil e 5, A& NIM HJit 832
FEAE A B 5 A AR /A I 5 SR ) 3 IR 2 . NIM and CNAS signed a Memorandum of
Understanding (MOU) for Recognition of Technical Assessment in Laboratory Accreditation Field
in 2020, in which CNAS recognizing the technical supporting role of NIM in laboratory accreditation
and the traceability of NIM’s calibration / test results.

2 HE 25 AT 8 FE I PEAG AR R I FF & JJF1059 R ISR AE ESK . The evaluation and
expression of uncertainty of the calibration results are in line with the requirements of JJF1059 series
standards.

RAEITIIE/Z I EAR S (SRS #FK) Reference documents (Code,Name)

ZROR P R HERLYE: SR tERE (JJF1622-2017)
According to JJF 1622-2017 Calibration Specification for Solar Cells: Photoelectric Properties

BEHEIRES 26 4F S b 55 Calibration place and environment
binhs-

Temperature:
¥ Humidity:  (50£5) % RH H'E& Others:

(24+2) °C Hi & Location: F1-13-110

RHAERE I ATHERE (Bp) HERR B (S ARuEYI i)/ L 2 A%

Reference Standards (Including the Reference Material) / Instruments used

= = WEH5A RO
M= 75 S 5/ — =
K . e UF-f 4 5
y VT Q
o Measurement {EEEE K Cettificate No. Due Date
Range Uncertainty/Accuracy (YYYY-MM-
DD)
KFHAEHEM IV | DC-V: (0-1)V 0.2%(k=2) GXgf2021-13978 | 2022-11-30
ML DC-I: (3-20)A 0.2%(k=2)
IV tester
2019-jz-R0520
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National Institute of Metrology, China
ik £ 9 5 GXgf2022-01614
Certificate No.
=X W g/ UEBE RN
1 IRER | ewEs A5 E
Name T Uncertainty/Accura Certificate No. (S]{)S}lsﬁl{?l\zj[t:/[ -
cy DD)
FRASRPHBLAS | (200-1500)W/m? AAA % GXgf2022-00197 | 2023-01-25
Steady-state solar
simulator
PR RPH ML | Jie:100pA~200mA 0.9%(k=2) GXgf2021-11879 | 2022-07-07
Reference solar
cell

BrIRR DC-V: Ure=(5%10~ DCsy2021-12985 | 2022-12-30

Sourcemeter 10mV~10V 10x107%)

(k=2)
DC-1:100pA-1A Ure=(10x10"5~
40%10%)
(k=2)
2019-jz-R0520
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E 45 GXgf2022-01614
Certificate No.

25

Calibration Results

R

3%

&5

Calibration method:

MRS R PAIRNE: OGIERBCEE /N T 5%) , @ AMEERET M0 48 IR 52
M, A5 75 IO Rt S 38 90 4 00k HE B Ol 1000W/m?, -4 i vl iR B8 25°C (Gt i
P RARE G 81, A LAMINRAR KRR ), HARS RBABAU SRR TIT I, 4T
M. Bk RITERES B4 R W T

Using a steady-state solar simulator (spectral mismatch less than 5%),by compensating the influence of
the probe on the irradiance.The equivalent irradiance received by the solar cell is 1000W/m?, control the solar
cell temperature at 25 °‘C (by Infrared temperature probe). Open the shutter of the steady-state solar simulator

for measurement. The key photoelectric parameters of the measured solar cell are as follows:

11,00

10, 00

1e=(9.54+0.17)A
Voe=(753.7%4.5)mV
Prax=(5.98+£0.12)W
FF=83.2%

n=24.5%

ki i | RET | REL | &K | Hal | itk
LA Bk | fERA | fERE # = MR
Isc Voc I max Vmax Prmax FF n
(A) (mV) (A) (mV) (W) (%) (%)
9.54 753.7 9.09 654.0 5.98 83.2 24.5
2019-jz-R0520
B agidt 7
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IEPYRS GXgf2022-01614
Certificate No.

B’ o 5 R

Calibration Results

AN E FE IR -
Description of calibration uncertainty:

Lt 1.8% (k=2); Voe: 0.6% (k=2); Pmax:2.0% (k=2)

E: RET/ERR. sETEEE, HER T, Bl ARMENELESH

Note: Imax, Vmax,F’F’ and # are not regarded as the parameters for value transfer.

VA R 2R R Lt AR % 3R B, O 2443 e,

The area of the solar cell used to calculate the efficiency is provided by the customer,which is 244.3 cm?.

------ S

Blank below

75 B Statement:

1 IRBEAN 0 a5 [ H BRH AT FT bR e H = e BAE B 151 .

NIM is ONLY responsible for the complete certificate with the calibration stamp of NIM.
2 S R HHESS FRAUR BT RS HE Y T & 88 B R0

The certificate is ONLY valid for the calibrated instrument.

BASEAS FH BSOS 5 3RIE, RS LA SO #E.

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

O 5 T BE R b

Calibrated by Checked by
2019-jz-R0520
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4 Appendix: Summary of Certificate g
: NIM Certificate No.: GXgf2022-01614 =
§£: Client: Shanghai Institute of Microsystem & Information Technology Chinese Academy of .%,:5
= Sciences (SIMIT) 3
':gf Sample: Solar cell "
3 Type/Model:SHJ-M2-9BB solar cell b
;‘_ DUT S/N: 1# f:;:::
: Manufacturer:/ :;:Eg
= Date of Test: 06/14/2022 '&f
< & Temperature Sensor/Control System: None , "
t",\ Environmental conditions: (24+2) °C, RH (50+5) % :4:’»'
I 2|
P ===
g = The calibration has been conducted by the PV Metrology Lab of NIM (National Institute %
'/{f of Metrology, China). Measurement of irradiance intensity and all other measurements i@;
"' 'é are traceable to the International System of Units (SI). The performance parameters \:\‘ 2
£=3 reported in this certificate apply only at the time of the test for the sample. -
=
o Area (sz) Isc(A) Voc(mV) Pmax(W)
244.3 9.54 753.7 5.98
-
,.;3' |max(A) Vmax(mV) FF (%) VA (%) Eg‘:‘
= 9.09 654.0 83.2 24.5 =7
= =.
I-V Characterization Methods: E
'i JJF 1622-2017: Calibration Specification of Solar Cells: Photoelectric Properties :~:=’:.
%; Secondary Reference Cell: :'::E;
t;;% Device Material: Mono-Si -
':3.3 Solar Simulator: #
"55 Classification: AAA (Double-light source: Xeon and Halogen);
%’ Total irradiance: 1000 W/m? based on /. of the above Secondary Reference Cell. 5‘:%
::i;:‘- Note:The area of the solar cell used to calculate-the efficiency is provided by the customer,which is :;:;E?
= 244.3 cm?. N :
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