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J"EBitE GRGMETROLOGY & TEST GROUP CO.,LTD. A i

B & i B
CALIBRATION CERTIFICATE
EHES: memﬂl U T
Certificate No. J202302 1663 10N-0001 Page of

EHE

Chient

8 PR N SRS R A

BEEE

Contact Inf

) ol IEE TR Gk T [ T

EEH

Deseription

AKEREIIUE (AU )

HERE g
High LIGHT

ModelTwpe Manufacturer
HwS BB 5 ot
ORD.OODIEITRSS JAL-EQ-! ‘ip;;i-,-- "

Serial No. Asset No
BHEY 202340110311 BAERS 202301 o3)
Receipt Date Y M D Cal. Date Y M D

RAEEM 20239 11 o3l
Issued Dute Y M D

il ¥ %
Approved by £ 4‘5/ i

OB

Ispected by j kg 3
" % y

-
Calibrated by i

CLEEEE B (Headquarters Add.y: 17 40851 31030 BE £ P8 20 9% 181 5

No 163 Pingy un R West of HuangiPu AveCraangehion Guangdong Ching

AN she Labi: 174090 T ET ROl Y

No 63 Pigyun RLWestof HoangPy Ave Guangzhou Gangdong China LA RS b n

SR EG PO colde s S TS b -5y

BV s el p s 2-0ra0y

14 Websiterhep/ www.grgtestomm 18 75005 (R il vargtest@ gratestoom
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D et ERIRERHERAS .. gx

r‘@ﬂ-ﬁ GRG METROLOGY & TEST GROUP CO.,LTD. Sl ST

B & i B
DIRECTIONS OF CALIBRATION

il 12023021662 10N-0001 B e T O T )
Certificate No.

FATISOMEC 1702520178 AE (Y (LR . b 25 W8S o 383 42 T s

(The quality systentis in accordance with ISOAEC 17025:2017.the calibration resuhs are traceable 10 the
International System of Units (S1.)
DRSO R e, R . LG Ul W TR S LI N AL
(The resultis only valid for the calibrated sample The certificate shall not be reproduced except in fullwithoot the
waitten approval of our kiboratrov please feedback to us within 15 days af vou have any question. )
AAUE TR IUA - FL R Gx TR R R . LG ULE FA14 G4
(Each centificate has a unigue number. The suffix of *-Ga™ will be added 1o the numiber us a replacement of the ol
vension. The original centiticae will he officially invalid once the new cenilicate namber s issued.)
L R et d i o [ B S VAT BN

THIH A BYSEEn Co b M B 7 AR JEG ik AL (MPE & judgement fesult in the
dutasheet is only for reference . TF i "Fail” and "NIAT i "Not Applicable” Whereas users shiuld
evaluate the effects of MU of catibration results on conformusnce assessment by actual measurement.)
S AR PR b R AZONAS U 9] ES AN G AT T T O #F G ONASIGE I T
FIA L (Reterence document and accredited scope by CNAS for calibrition. bexond which isn't aceredited. Ploase
see the attachment of corificate on CNAS website for details. )
LIE 16152017 KREHUUE btk BTC, S for Solar Simulators) £ R P0ADT: (300~ 1200 4
e (O - Mo B L 0 1o
NG R3H-2015 1 HPRIRHAE (@ HEAVR, of Radiation Thermometers) 831 (50~ 1600) C
HTH62-2013 TR AL 1 SR MTCS. for DC Blectronic Load) FEGEULE 0.0V (000V: (126018 55
LA TOO0A R : 0102 - 100ke A& 10mW ANKWG HEi b b R EE: 0 1mA ns o Aps 2
SRR ) 10ps - 108

40F Pl K e iT B R

o R BHE ETTEAY & 0 8 b Main Standards of Measurement Used it the Calibration.

7 *H Y HEAS YR A MHLEY
sad Certificare No/ Traceability
Descripn Serad No. -
Fenpaen St Due Date Tt
4L SIMILMUI/SIY  GXE200552  Dlditaisig
Spectroradionkter 12057011 2024-0240 Ti b

T b EARifE W)

: GXpf2023401035 i i Fd o
Single crysial siicon standand 202201040 A8 REM

2024-03-26 Fba
solar cells
3 R T ; NP
RIS Wi bt . HHIOTRMD3- 1 113 e s
g lawar-calibrt 38434 O [ £ OIS0, 157 1%
Sedar sumulator calibrutor 230622 CRUE I (o 015575
ALYRL T EE s J20230823405) 3-
Infrared temperature ClANS | (HN3] U= {07~10) ¥. =2
cuhibrawsr 2024.08-25

TR S B F (1 Place and envitonmentad conditions of the calibranon) :

s gy #iomI o C Mot 57w
T -
Place Temperature Relatve Humidity
B PR T it 13 1 [ i, by (RIS Tk
Suggested calibration interval is year or it can be altesed depending on the actual usage of the user.
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AP~
i CNAS

J"EitS GRGMETROLOGY & TEST GROUP CO.,LTD. P Cumeance
mr E & R
RESULTS OF CALIBRATION
ab tEmd bl 2023021663 1ON-0001 IO A )
Fagel o

Cortdicle N e SO ——

1o vholbbie b
In view of External and Generality check Pass

2. MIBPCACHE:
Spectnim Match:
(1) 200W/m' 5
K aiRg

1]

bty

LAMISG A
Spectrum of Solar Simubatos and the Standand AMESG Spectrum. Show in Figure | and table 1)

5 S O O
LA

JAMLAG I RIAIT I Gk Ol

e it

H L 221 Spectrum Maich Between the Actual

CET

FAGH. eEk R

Figure | The Solar Simulator and AM 156G Spectrum Imadiance Distribution Diagram ( The Dotted
Line ts ANTSG Spectram. The Solid Line is Simulator Spectrum)

#1 (Table 1)

o AMISG AT @isteldy
£ BUF i ERid
Pervemtage of luicgrated | Percemtage of Tntegrated
% Wanelength | Imadiance in the Effective lrradiance in the Spectrum
NO. - . = -
2 Range Band snder AM1.5G Ettective Band ot the Match
Conditons Solar Stmubimor
/ (nm) {0 (%) iy
1 MRS Ti LG 15.06 .97
2 ATU-561 16.74 (BRI (1.UR0
3 561-~-657 16.67 17.08 1028
B 637-772 16.63 1721 1633
5 FI2~919 HENES) 603 968
6 D19~1200 1664 18.12 L4186 As

64




IFRIFBRUSEARMERAE .. L

J"EBitS& GRGMETROLOGY & TEST GROUP CO.,LTD. - mune

»,

B’ #FE #H R

RESULTS OF CALIBRATION
WOlEAER . J2023021663 10N b I T (A 1
Centificate No.
T AL I000W T G E
KRBT S AMLSG AR T, i L2
Spectrum of Sola Sumubator and e Standand AM

Page ol

S8 UL A2 Spectrum Match Between the Actual

Spectrum. Show m Figure 2 and table 2)

BE2 BRIMBIE TAMLSGE A BRI A Pl (IR MAMISGH . A i

Figure 2 The Solar Simulator and AM1L5G Spectrum Iradiance Distribution Diagram (The Doted i
Line is AMISG Spectrum. The Solid Line is Simulator Spectrum)

£2 (Table 2y

ey | AMISGR TV QRN | A 1A 7 i
(3] AT s i - BT T
LA R o s LH sguie] FLACTE
Percentage of Inteerated. | Percentage of Integrared
Ko Waveleagth | lmadiance 1w the Effective Irudiswe nthe Spectrum Cla
' Runge Band wader AN 5G Effectise Band ofthe Mt o
Conditrons Sodar Stmalator
/ (nmi 1% (i) ) )
i H0-470 16.61 15.15 0912 J %\ et
2 470561 16.74 1634 1000 e, *\Q,‘ >
e
3 561657 16,67 1743 1046 NERLF
4 657772 1663 1749 1052 AT
§
5 7i2-914 1666 15.96 0958 A
e i
6 G194 240 16 64 733 [HEES 2HEY
o
1D
(30 fE1200W /' ."‘ii‘z’ Q,{
K E MWW R, A UL K3 cSpectrum Maich Between the 1.\! ->2'

Spectrum of Solar Simalator and te Standard AMLSG Spectrum, Show in Figure 3 and wble 3) ‘R\km
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B ERNKARKBERAD

GRG METROLOGY & TEST GROUP CO.,LTD.

r #E & R

RESULTS OF CALIBRATION

i CNAS
CAUBRATICN
e

WA J2023021663 1ON-000I G5 G 10 g
Certificate No. B ) o o B -  Page ol -

.-

&
3

P KTBUILEE S AMLSG IR SURI% 4F 6B OIS0 AN SG K. IR LR il

Frgute 3 The Solar Simulator amd AM 1.5G Spectrun Ioadance Distrbation Diagram ( The Dotted
L 18 AMISG Spectrom. The Solid Line is Simuolator Spectrumi

423 (Table 3

Ireadiance Inhomogeneity
AR BT 2

My A~G (W)

MRS s AT

i

TR

000X 1300 mm” L F Yy 9l
FREACIATERAEL 5 bt 2 B bk 35 1 it

ihg, B

SN | LmmmE | ome
i Cirll | BRI ¥, e
Percemtage of Integrmed | Percentage of Inegrated

N Wavelength | Trudience i the Effective Irradiamce in the Spectrum o
O = o %

! Range Band under AMLSG Effective Band of the | Match o

Conditions Salar Simulator

/ (i) (%) Gy Al /)

| 30~470 i6.61 15 .66 (15943 A+

2 470-301 1674 17.09 1021 A+

3 361657 16.67 176 1.0036 As

4 657~7172 16.63 1744 109

X 72919 16 66 1544 0937

4 UT9~12042 16.69 177 1008
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aiiee
Ieitg GRGMETROLOGY&TESTGROUPCO.,LTD. e lirertols

X O B B

RESULTS OF CALIBRATION

Wt 2023020663 10N-O00L fi6 g itao g
_l_[en!ﬁggn_- No. i - . i o l’.n;gf- of
1 2 3 1 5 X v -1 §2 13
A
B
C
(5]
E
F
G [
SRR i S
Figure 4 Inhomsgeneity Calibruion Area Division Diagram
F4 (Tahle 44 H{d . my
e I 2 3 4 5 fi 7 BL9 10l n 2] s -
A AT1 [ 472 | 73 | 4 | 470 3160 463 | 470 | wo | sae Pl
B ATH ) 470 | 470 | 464 474 ny 6914630 1] 459 [ ol ans
(] 720 471} 70 | ase 7.1 472 70 a2l 461 ] 360 Wy 462
D 09 1472 | 460 | 460 470 472 t 4o | 72 | ane ] 61 Rt IEUR ST
E_JIRIA18 ) 70 1400 ] 08 | w2 [0 ] w2l wsl mn 05 [ anr] ans 7
F 649 | 469 | ana | a6 174 7.3 L3201 7o war | e 402 | o 162 _
170 47.3 459 0K 369 72 472 [ 402 ans 463 60 it
474 | eEug g 3 1.6% A
459 (Inhomaogenciy
/'y
245 (Table 3) file. my
TR I 2 3 4 5 6 7 stoetwl] a2
,-_j 2W  2oaxf 267 | s 6720 2067 268 | uss] s
B L] 2100 2100 | wma 2072 206.7 ] 206.7 |2 w0 s
¢ 200 205 200 [ n O R R T F\
5] A00f2m9| xme [ 2me 2| 072 3
E 2000 2007 xms | w7 2R 2670
F 2001 2088 297 | 2075 07 A w6
G RILRS BT I T T T 2066
LA‘”?{MHN 2102 —
E I Ming 20605 lln}mn‘mi_-cnmt}l i
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RESULTS OF CALIBRATION

2023021663 LON-O00]

lacim. (ONAS -

CHAE LC4e0

1310 5

Lertificare af
K6 (Tabke 6)
] 2 3 4 5 6 13
A 250 240 ) 2234 | 2am32] s 2246 27
B 238238 ( 2256 | 203 7] 2as 2242 pub, 11
C 243 | R40 ) 2533 2233 2243 202
D 2IRRY 2237 2234 F1030] a2 had ¥ 20
l—} 2242822320 2255 a3 oo [ aagg Fus, )
F 2230f22ax) oyt rus | s 201
G | 2239f2aa) a2 [o0sa] e | ooas 203
IR M) 2058 AR : y 5
2 D e Mim 2201 Unhongeneity ) ' '
4o HAENT R0
Irradiance Instabilio:
B iog - mn

Detector Position:

A1 B ARy,
Short-term Instabifiry:
K ERL g5 o) [l

The Solar Simutator can Collect Irradiance. Voltage

[
W

Short-temm Instahility is Tudged to be Classy A+

4.2 Rk
Long-term Instabiliy:
C1D AE200W/m' 4y
Erm S h s 0
Detector Postion:

i WS

Spectrum Show in Figure 5

W LA 308 FE AL,

and Cument Signals at the Same Time. the

165 1o 4¢
Figure 5 Long-term Instabitity Diggram

FUET s i
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RESULTS OF CALIBRATION

WS 12023021663 10N-0001
Certificate No.

Vige= 472 mV R i) 0.4%
Vie= 468 mV Long-term Instahilin

20 fELOOOW M 4 Bt 1y 4% 1.
Fef S Bt | m
Detector Posnion:

i W Mo
Specirum Show in Frgare 6

‘ AP
s ONAS
Sl

25000
b.£of b
¥ 900
L
,_g{-'u_-l‘..r_l_.h_u__u.
025 5 7510
Fre I 4 g e i
Figure 6 Long-term Instabiblity Diagram
Vo= 2087 mV ol i ds g 0.1%
V= 2081 mv Long-werm Insuabiliy

C30 01 200W/m S B R |-
e ST n

Detector Postion:

KN RT
Spectrum Show in Figure 7

W Ae
Cliss:

FiE )

BT B2 iy
Figure 7 Long-term Instability Diagram
e 0.3%
Long-term Insiahilin

2233

35

mV
mV

e

sy
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e
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CNAS L Ldat
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RESULTS OF CALIBRATION

DRV 2023021663 LUN-OOUT
Certi V

B9 gt o g

Page ol
Soo ket
Temperimure Calibration
L Wt 5ol AL
(L) ) 1<y
Cal Point ladicanon Emror
250 230 247 4.3

Hrhdavoeit .
DC Ekctronic Load (1V) Calibration
G0t G

Voltage Messurement:

tedi e E-3R ket il
iVy Vi (%) V)
Cal.Poim Reteaence Indication Error
49.35 49.35 4943 +h 10
A7 i

Current Measurement: -

bedt e bl & 6 2 r T ] F iR 7/
tA) fA 1A) Al
Reterence Indrcation Error
1354 1249 05

Results of Culibration
(1 {200W my

L R
Class Match Degree Iratance Inhotm genety Irvadiance Instability
AT 5 1% [oo07] As i W R A.g'ﬂ";: Ty
(37036 Unm {505 Jomo] | As ]

Short-term ln\;ﬂ[

T1561~657mm T

(FA65T~T72mm

1.028 A+
LO35)  As if“‘qm‘.‘]:ﬁﬁmup{mﬂ‘\ a8
Editive brradiance Arcu

A+AA+

(A 772-91 Yjam | 96%)  As

qLose]  as o | A

U919 1 200hnm i
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(4) CGC AiFiEH

@ emirie

FHIREZNPD

Authorization Certiff

4 5ING): CGLTSVS 222 |

T R R LTk T e

China General Certification Center {(CGC) has authorized:

ARRRARENFRARAALEE

(Lab of Hefei JA Solar Technology Co.,Ltd.)

Vi, A e e Y i N fo Lty vk (Ll i
SR SR b B i

As China General Certification Center Approved Laboratory

PERLE I oBG e Al R BT IA R TR N S A b ne
The scope of authorization activity all product testing capabilities within
the scape of (NAS and (A

Wk (] Gaeelb )9 1128 NooOR:
+0T

Signature /4

iAo o) CARRT TR Vi WS E NN RS

LR S HEAES O{CGC)
Mg, GEEE SRS Kihk(web): www.cgcomg.on
Address: No. 28, North 3% Ring Road East, Beijing, China
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