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Cell IV Testers
Product Model KST-P15HC2 KST-5Ce-LC2
KSW-001 KSW-01LC

c-Si type, Heterojunction type,

Multijunction type Cells Concentrated Solar Power (CSP)

Continuous Type, Long pulse, Middle pulse, Short pulse Continuous Type
Standards IEC60904-1,JIS C8913 Compliant -
+3V +10V

Sweep Direction Isc to Voc , Voc to Isc, Both direction is able to sweep sequentially.
Measurement Voltage +3V +10V
Measurement Current +15A -2A~+5A

15A, 1.5A, 0.15A , 0.015A 5A, 0.5A , 0.05A , 0.005A
32~512 Points (Both directions)
pling 32~1024 Points (One direction)
Measurement Speed 20us ~10s/Point
Measurement Accuracy +0.2%FS

IV Curve, PV Curve (Light/Dark) ,

Max. Power (Pmax), Open-circuit Voltage (Voc),
Short-circuit Current (Isc), Fill Factor (FF), Efficiency (n),
Voltage at Max. Power (Vpm), Current at Max. Power (lpm),
Series Resistance (Rs), Shunt Resistance (Rsh), Irradiance(Ee)
*Option: | Reverse

Selectable: Thermo couple(T/K), IR, Pt-100 *without sensors
Single-phase 100V~ 240V, 50/60Hz., 200VA
_ W430 x D430 x H221.5 mm

Measurement Resolu 18bit ( Super High Speed )
Data Output LAN

Data Format csv
m Monitor Cell (Measurement Current:+200mA)

XBBHEV21—IVERAIVTRA2— {1

Module IV Testers

Product Model KST-P8OMO2 KST-P250MC KST-P250MO
[ Software | kst S0 s
c-Si type, Heterojunction type, c-Si type,Heterojunction type, Multijunction type, -
Multijunction type Modules Thin Film type Modules ‘Thin Film Modules

Continuous Type, Long pulse, Middle pulse, Short pulse

Standards IEC60904-1,JIS C8914 Compliant
= +8V/180V
Sweep Bias Voltage +8V/+80V -10~+250V
-10~+250V
Sweep Dire Isc to Voc, Voc to Isc, Both direction is able to sweep sequentially.
8V/+80V
Measurement Voltage +8V/480V OV -10~+250V
-10~+250V

-15A~+15A (@+8V/+80V
Measurement Current £15A 154 (@ ) +1A (for short period 3A)
+1A (for short period +3A) (@+250V)
15A,1.5A,0.15A,0.015A (@+8V/+80V
Current Ranges 15A, 1.5A, 0.15A , 0.015A @ ) 3A,0.3A, 0.03A
3A, 0.3A, 0.03A (@+250V)
Sampling Points 32~512 Points (Both directions)
pling 32~1024 Points (One direction)
Measurement Speed 20us ~10s/Point

Measurement Accuracy +0.2%FS
IV Curve, PV Curve (Light/Dark) , Max. Power (Pmax), Open-circuit Voltage (Voc),
Short-circuit Current (Isc), Fill Factor (FF), Efficiency (n), Voltage at Max. Power (Vpm), Current at Max. Power (Ipm),
Series Resistance (Rs), Shunt Resistance (Rsh), Irradiance(Ee)

Temperature Sensors Selectable: Thermo couple(T/K), IR, Pt-100 *without sensors

Input Voltage Single-phase 200V, 50/60Hz, Max1700VA Single-phase 200V, 50/60Hz, Max1400VA

* Twin rack systems
W570 x D830 x H1078 mm W570 x D630 x H1078 mm x 2pieces W570 x D630 x H1078 mm

150 kg (330 Ib) 300 kg (660 Ib) 150 kg (330 Ib)
18bit ( Super High Speed )
Windows 7, 8.1, 10 (32/64-bit)

Data Output LAN

Data Format csv
Monitor Cell (Measurement Current:+200mA)
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HEBRE EEZ1 VA
Type BS (Both Side)

BC(Back Contact)
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KSX-3000H ~> ) —7;‘ i

BRI VRPVEIVOMERRETHBALGICEBES A >VDIVEFAEE Y SADFICELEY AT LTY,
EHTRE L/ UVANR. B2 IVAE#KE. SAEBRME. BRTFIX L 8ANV—T v FzE5ERER CRET 2EH
NEARBELCIVREY AT LT,

KSX-3000H (&, H#t&EETHAERFEEAN ERZMEEHER (AIST) EDOHBHREICK Y FFE L KOPEL Method TG D
V7 XE2—ZRBLIBHDY AT LTY., @ERGBERTH > TH—EDE/ VAR TERIC IVEFEZAEY 2EHH]
BECY ., HIT® IBCEDEMEAGEML/IVOMERKE. REEBNCICEES A VICHNZEBLET,

IEHETRE LIEIR SEEHEE IVTF—2050EEM
SEOEECEE LFEE AIST & H#EIFA%H L7z KOPEL Method |2 &K % 38IE
BERSESRAZEIEK 0.1% (RME ) ZRIR HIT. IBCxEBHREILD IV EFES 50ms D/ NV AF TORERRERIED AT 8E

IEC60904-9/JIS #2#% : Class AAA

EReS IV 7248 — BWAYFFRAORB
o V7 BER/UVRS YT (10055 3y MESE. EAME2005 3y FALE)
BRI D IV 7 22— SV T IR (HEREBR - Vv ZA—FE)
(50ms LU/ b A K CrERht) L% ERCRIRE) S5 7EEIE, 10 ~ 15 HIRETHAE
4 SIRBE JIVAKD 8D, T 4 IR —EDEELVE THET,
'EEJ_/ EE/}IL[—_IB% ElJ
VT MBEEEINRICHIZ fo. £7 —2E R
IEC60904-1/JIS C8913 #Bi&  #EHL
=SEIREEEIR
RENREE IV F X2 —DEBEDE TEICRE L sH BRI
CILDY S ASHEEDE L 350
300
250
£
5 200
g ——KOPEL
> 150
=
> — AM1.5C
100
50
0
300 400 500 600 700 800 9S00 1000 1100 1200
Wavelength (nm)
M Pulse solar simulator spectrum (IEC 60904-9 ed3 / 2018 NEW STANDARD)
Band Energy Energy(%) IEC 60904-9 ed:3 Coincidence Class IEC 60904 ed:3
300-470  13657.18 16.76% 16.61% 1.01 A+ -
470-561 14307.33 17.55% 16.74% 1.05 A+
110  SESSSSSsSSsSsSSsssssssssss
561-657 1314379 16.13% 16.67% 0.97 A+ /\/\ o
657-772 1445744 17.74% 16.63% 1.07 A+ 00 | eecescsscessescassesse- - Casar
0.80
772-919 1342718 16.47% 16.66% 0.99 A+
919-1200 12517.93 15.36% 16.69% 0.92 A+ U i moser seiesr s et e 100
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$ES17IcH
WhGeTHE ! !
BHEEETETWN!

Power

NAME TYPE No.
@ Solar simulator Ezzg zz:z:
@ IV Tester KST Series
- Monitor Cell
- Temperature Monitor
@ Measurement Jig KSJ Series

(1) KSX Cell Pulse Solar Simulator

ltems

0
a
<
a

Performance
Iradiance
Spectral Distribution
Spectral Area

Temporal Instability
Pulse Width
Lamp Type
Lamp Life

Ir or

Weight

Output Control
Pulse Interval

Manual Switches

Safety
Input Power

T 1‘ Irradiance Monitor

{J

Pulse irradiation

Maniter Cell

Chiller

Vacuum Purmnp

KSX-3000H @ R&D X5/ A7 L
(BZRVT, Fo—lg4Tvar)

R&D Production Line REFERENCE
O O Power Supply/ Lamp House/ Irradiance Monitor
O O
*Option
O O Selectable: Thermo couple(T/K), IR, Pt-100 *without sensors
O O Chiller system(for R&D)/ Vacuum hole(for R&D)
Specifications
R&D Model Production Line Model
200 mm x 200 mm 160 mm x 160 mm
Class A+AA+
1000W/mi (300 - 1200 W/mr)
AM1.5G
300-1200 nm
Effective : Within +12.5% Warranty : Within +25% ClassA+
Effective : Within £1.5% Warranty : Within 2.0% ClassA

Warranty : Within £0.2% ClassA+
Effective 50 ms
Xenon long-arc
1M pulses (Number of consecutive pulses without a missed shot)
Light Source (Lamp House) : 400 x 400 x 750 mm Light Source (Lamp House) : 400 x 400 x 700 mm
Power Supply : 570 x 630 x 1000 mm Power Supply : 570 x 630 x 1000 mm
Light Source : Approx. 50kg Light Source : Approx. 20kg
Power Supply : 280kg Power Supply : 290kg
Highly stable irradiation control
1.5seconds 1.0seconds
Light start/stop, emergency stop, and mode selection
Ovwer-current detection, over-temperature detection

3—phase 200-240 V 50/60 Hz, or 3-phase 380V 50/60 Hz and single phase 200-240V 50/60 Hz

(2) IV Tester/ KST-P15HC2(for KSX-3000H) Referto P6-7 "IV Tester"

(3) Measurement Software /KSW-001(for KSX-3000H) Referto P6-7 "IV Tester"

M



AKBEHED1—IVBREVATL

L - LN o —
BAEEV1—IVHRE BEYATL

HITE® IBCREDEME (FEE) BXBEMEDY 1—)b% 50 ms LUTD/\V AR CTERICGGHAITESREY AT LTY,
IERE IV AR E RE LIOARZEAB LI DY AT LlE. BHEXBEMEY 1 —IVADKREHABEMRESY A7 LT,

ZDY AT LE. KOPEL Method DEHFHAFAMTICL Y. 50 ms UTFDE—/ NV ABRRH T HIT ® IBC ZDOMDOEME (GEE) X
e MEY 1 —IVEERICAIET S5 ENTEET,
50 ms LUF OBE—/YVAD IV T—42H EEHTFTI1000ms TAELRIV T—2ELIEBICRS L. BWIFEDIT0.2-0.3%
TY,

Fle. EENGEVLIZEE ms U ED/ YV AFEHKITIE, RELDFERE & REEBEDOFSE () 10m) AX—X (BZE) HUETLT.
KOPEL Method Tl&. EEFEND/IVABY —5—2 22 L —42%ZFRT 5T ETHEAN—ADARICEY ., Flew EVa1—-ILR
BEABETA VA MBI BRICTELT,

IEETRE LTz/NIV RS
ERR (BA8) ABEMEY 1—/b% 60 ms LUT / YV AN CIERRIE% 21T
KOPEL Method I & ¥ /YL AKDERIC L BEE LIHIERR
HAEKRRZE AM-1.5G DAY M VEHE 12.5% LIN%RIT (IEC 60904-9)
JISC8912, C8933, IEC/EN.60904-9, ASTM-E927 3RA&ITx LT &k AAA i
R BEBIRG 5 £ 1% %E R
Lm/ TEENZ A TOmAERE
BERE
VIS VT TS Y TRIRH R
> /7" DD DEBEIERBNEEAERE
— X - FEMEORENAE (HiMiEREERIIE)

A=

F v — V5 20 #OERAEH AIEE
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Irradiance
Monitor

Measurement

Pulse irradiation

Power Supply Power 3 Solar Simulator q IV Measuring Unit

Trigger
Irradiance
{ J ;
L]
L]
Interface
1%
(1) KSX Module Pulse Type Solar Simulator
ltems Specifications
KSX2-2LA04 KSX3-2LA04
Effective Irradiated Area 2000 mmx1100 mm
Upward Downward

Class AAA (JIS C8912,C8933,IEC60904-9)
1000W/mi (800~ 1200W/n)

| PoductModel |
| madationDirection |
AM1.5G
300-1200 nm
Within £25% (JIS C8912, C8933, IEC60904-9) ClassA
LTI - Within £2% ST : Within £0.5% ClassA
ctetvecoms
Straight-tube Xenon Flash Lamp 2 unit
Light Source : Approx. 2500 x 1550 x 900 mm Light Source : Approx. 2500 x 1600 x 3000 mm
Power Supply : Approx. 600 x 600 x 1600 mm x 2 unit Power Supply : Approx. 600 x 600 x 1600 mm x 2 unit
. Light Source : Approx. 500kg Light Source : Approx. 1000kg
Weight . :
Power Supply : 250kg x 2 unit Power Supply : 250kg x 2 unit
Input Power single phase 200VAC. 50/60Hz, 20A

(2) KST-P80MO2 I-V Tester (Refer to P6-7 " IV Tester" for details.)

(3) KSW-01M Measurement Software (Refer to P6-7 "IV Tester" for details)

Y 1 3
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SR KRBUVIVAREVATL

YSS-100S-C1000HR (EZA{L#R)

HRATHE—! OVIINY PERETEEIR !
ENXRKBEEMEIVICEBH TS E2EXEBR -SEREDAIETY !
ENAABE L)L OTEICIERELEY -5V 21 —2TF,

100SUN ~ 2000SUN DHAEMEDONZE (BHFHEEEH) IChY. H—HOBLNE L EHYY T U DBOEENEY > T
JUICEBE LE T,

REILERNICTETE., ANY MLEXDH—UEEZ VAR TCREANZETS>S. &VBEEGTMEEAEEICLET,
1SUN E DB R A T & LTHEMETE, EXABENORE) =771 —FERAE LTESERETET,

00000 . G00000 i

2000SUN ¥ TOEXETHY GHSERTRE LIKR

an

73y

BE:100~2000SUNTZ (HHLEDEESHHE CEME)
BOHDHE— 1 £ 5~10%UA  (H7 7 UHHm THEMER)
ARG ML EH—HEEEZ T ICRERZNATEE

AN MIVEBERUOZEMNEIE. FRA (IS, IEC/EN, ASTM-E927)
BHERE : 5mmiA~15mmA  (EFELEOERE CEE)
EERS (v Z2—ITTRLU UV AAS )

1SUNBSHAZ AT (1S UNRSEHIZRAAA)
1TSUN~1T00SUNXIGZAT

AT L— b

AETO—7

| VEHRIZ AT L

ENBEARGERBIIZSHEBEDR. REREETANY MUAABLTWE I ENEENET,
FE/ VIV THEOREREDERZEY RO BRI ERRO LE L

ALY b4 Spectral Distribuion [ A7 |43 Spectral Distribution —a18 —YS5-1005-CI000HR

TR r———

B & Wavelength (nm)

BEZLTYV—523aL—2DARNT MV ERBY—-5Y3aL—2DARNI MV

SRS E FITHDOUE

FATHFROBREIC K W ENIRE & FITH6 1 SUN IREDYIENAIRETT .
TMEZICLBDANY MIVDZEIFET Y A

ENE— FIEBSMIE FITHER Tsun £— NEBEHIE

T v
[ V4 [ ————} A p
1 B 1 = =
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[R5 R E YIS E

=K 2000SUN DX LK EANT FSLOZE(EMAT, KHATEET,
5UTBRETES ¢ BRERLIALENNE . AN MLVEZLTLEVET, 5712y NSRRI T
AT MUIcEBE5Z 2T &72< 100SUN ~ 2000SUN DEEERIZZRIBLE LIz, (A 7Y 3Y)

oo / \\

0N

o anvers \\

o0 S .

U S

B TIVNBHENSEE—5R 5731z MESENEIEER

SENARER | VFAZ— KST-5Ce-LC2
“HBEE - FERAE” 2ms T1 0 Opoint DEHAHRIEETT !
ENAKBELILD VR, V—5—> 2 1 L—EHSOERENFHICEY . LILHBERIC
HYET, KUERSVURETSEE. ROMEEES S HICERECONEILETT.
KOPE LOEARKBEEMER IVAIEERE KST-5Ce-LC2 1. 1RA > FDRIERRK% 20 u#®
EERICAETEL T, TDfedd. 2ms T 100 KA > FDOBRENEIEETT,
-5 - TIFIE p7 EBET T, TKST-5Ce-LC2]

1%

(1) Concentrating PV Solar Simulator -Light Source
Specifications
YSS-100S-C1000HR

Mirror-integrated Xenon Lamp < 2.4kW 1 lamp

AM 15D

Class A (ASTM-E927: < +25%)
(Spectral Measurement at 1 SUN (80mW/cm2) only)  *1

Effective 100mm square (at 1 SUN)
10mm square (50 SUN ~1000 SUN) *2
80mW/cm2 (1 SUN)
4~80W/cm2 (50 SUN ~1000 SUN) *2

Change of optics ( 1 SUN and Concentrating Mode)
Movement Mechanism of Lamp Unit (50 SUN~1000 SUN)

<+1% at 1 SUN (80mW/cm2) measurement
<+2%at1SUN
<+ 10% at Concentrating Mode  *3

Measured by the actual system (to be written in the Inspection Report)
[ shutterFunction | Open (Close Time < 20ms (Iradiation 0% to 100%, 100% to 0%)

“ Safety Cover at the irradiation area
1 ANY MVEREIF. BHREDDHHEET (MSR-7000N) THAEFNICRAE LicEx LRRRHMESE T TIEEE T,

%2 BRFEE 50SUN ~ 1000SUN (EHHEBFDRIEEE T ETCEEE T,
3 BRI, BHEME 1.5mm @ DBRREC CTEMBHEREN 25 R > b ZRE Lg%z LRFRIEEEHRLET,

(2) Xenon Lamp Power Unit (3) 1000 SUN Cooling Plate
Items Specifications Items Specifications

Three Phase Delta Plate Sizel Effective 100mm square
U] AC200V or 220V £10% 50/60Hz : Brass

Power Consumption MAX  7kVA 5 " ” .
Dimensions / Weight TBD after design

c Constant Irradiation /Constant current modes " " o "
Constant Irradiation is for 1 SUN only Adjustment Mechanism X direction, and rotation

Output Current Stability < +1% for input and load changes Circulating Water Temp. +5°C~+80°C

Forced Air Cooling . 3L
W 648 x D 750 x H 737 mm Hanzhlgl:roler Power Consumption Single-phase AC100V or AC220V 900VA 50/60Hz
About 120kg Dimensions! W 265 x D 375 x H610 mm
About 29kg
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IRIS 1) —ZX
BRERECPAREEE S A ETRE ! !
HoWBKGEMEIVEIT—ICEEST,
BEMCHRAGREBRICBATVLET !

RIS ¥ 1) =Xl KGEMZ/VOFHAEICHKREL L EDXREY AT LT,
HBEEOFERFTDIETI VI VT BHANY MUEEZEH/IN—TF 5&
BORNEZAF— FOXEEHL THREIVEE—ICBETELT,

FEBDANY MVDBERETED D, ABALBHEHREDH ST
ERNBATOERGRAZXEEBIRT A ENTEET,

BMREBAERICKVEDEEDKBICIMA SND T LICMA. &
RHHDADBHFD TGN & T KAEBEZLEL LERFA.

HEDERIZHRDFL /> /N\NAF VS AR, —ELE>
TWEY,

KDiT—ik
BHEEHER 1 0 OmARICE W TEEREME S £ 2%LIA Class A Dig—1
KO £ 2 %LNITIZ BT EIc kY, ERAHEEY K— b LET,

Mt RERS T EgE
5520F S ¥ 75"1)7;' <. s IRIS 5 BEES M ZEE)
EBSITE Class A+ DRELEBHTT. |

Fig.L-1 D45 71 LED s24T# 5 BERID ST RERHZ S % EoT
RLERTY, fJ%&3 0DIFETHIFEE L. RTRER 10 | S

BEEEL L 1 %LUT & Class A+ DHEREGD T, REREICE
IF2RE LTt EMeTEL T,

o 100 ' 200 00 B

AM1.5G [SERIL =751+ 10%LLA (Class A+ DENT-AANI FS L)

3 ATEHED LED # 5 L AM1.5G IGEM LFEHUE 4 0 0~ 1 1 0 0nm & WS LERECBERTETT, EEDIRY F5
LICAIEARER DT, KRB ARBE DI 55 T ENBACIFHEBERGEEH SPBEET COREREDTETT,

24 MVEEI3 50~12 00 nmbRISETAETT. (I5C8933-2011 7EILT 7 RABEN CEES  350nm-750nm)
BEU IS C8942-2000 ZHEAABEM CLE® 350nm-1100nm) (CHISHTEETT )

itk b ol bl oo (B=1 %] 2 SRRMEEMETOS5L - 52440114227 - W 1101026 120921 Aeflecting Diffus
";"“;"“’l R "‘“:‘_“"" — — TME BED EEW WML -MD lﬁw e

WA M BRI SMEENT | ML MRARNE RNy aegmiy Do 0 TAOMERRC M axe c e 0 & W O . ap Sam Soon o
WALIES BH ESET  REhENT  NEESE  LEAENT HEESTs:  iREmes:

(400-800nm) (400-1100nm)
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BE7TVr—>a>

BRTEIIKANY b5 LOREDH ATHE !

1. RRTEICHNZERET S ENTE
BNDT. AEARIRREITTHERN
PR BAE R OBIRNAIRETT .

2. RRTEIGRABLICRREDRE i
HTEET,
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ENTEET,
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HHARARARERARERRBARRRRERRRARRR E@@[w]

CELL = lem sht (C) 2014 Call m Cor, L. Al Faghts Rsserved

1SUN~1/10,000 SUN & W STEIEVEERE (F T3 >)

£/)V0.0001SUN (1/10,000 SUN) & T Z 7 ITHITABD MRS D TERREG £H S DR T CORBAKMDBRHL AJ6E
TY, BRERE (AHARGEMN) OREREICRECTY.

RNIMSLTa—FINy 78 (F T3 >)
DHIEIE EEET BETANY MV OBRERELET T L ERDANY MV AHEEB TERTEET,

1%

Specifications
IRIS-1 IRIS-2

Items
Effectlve Irradiated Area 100 mm x 100 mm 200 mm x 200 mm

400-800nm: 28 types of LEDs

LED type 400-1100nm: 34 types of LEDs

48mW/cm2 (400-800nm total irradiation)
75mW/cm2 (400-1100nm total irradiation)

Spectral Distribution <+ 10% AM1.5G Class A+ (@100mW/cm2)
Light Source
Irradiation Temporal Instability <+ 0.5%/ h Class A++ (30 min. after LED is on)

<t 2~5% Class A+ (Effective area 200mm/100mm square)
<t 1~2% Class A+ (Effective area 50mm/20mm square)

Irradiation Direction Vertical Downwards
Irradiation Distance 200mm
Cooling Method Forced air cooling
Power SuppM DC24V
Lamp Power
Circuit Typd Constant Current

Storage Temperature Range -10°C~60°C
AC 100V £5% 5010tz AG200V 15% 50160z
Po

1200VA~1500VA 4000VA

—

Irradiation Non-uniformity

General Specification

B weooxossoxHi7z5mm 1300 xD1500 1200 mm
About 100kg (220 Ib) About 600kg (1,322 b)

X At is own standard that is twice better than classA.
% At++ is own standard that is twice better than classA+.

*MR THAVIRHRRDDFERSEET BIHEHHYET,
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MAIL to:
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