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This software is used for evaluation of the solar
cell for artificial satellites in JAXA.
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High precision measurementis possible simply at a full auto measurement function.
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On Excel, solar battery I-V measurement according to JIS is performed.
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Measurement of the I-V characteristic of a solar cell can be simply performed from the operation screen on MS-Excel.
The voltage value and current value which were measured are immediately inputted into an Excel sheet. And an I-V curve is drawn.
The parameter of "JIS C-8913 Crystal system solar cell output measuring method" is computed automatically.

SOLAR CELL IV CURVE
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Operation screen displayed on an Excel sheet.

This compact operation screen enables
various measurement.
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All measurement data is inputted into an
Excel sheet, and is drawn further.
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Real current / current density measurement mode o
The solar cell I-V characteristic and the parameter computed
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Computes using Lagrange’s secondary
interpolation type.
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The full automatic measurement corresponding to a solar cell type is possible.
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Solar cell the characteristic of whose is unknown can also perform highly precise measurement by relevant ZHETR 9
measurement conditions by one click by a full auto measurement function. E—R
However, it depends for measurement accuracy on the specification of the measuring instrument to be used. Multi-junction mode |
Moreover, a full auto measurement function cancels the complicated measurement condition setting work at

the time of multi-channel measurement of a solar cell, or measuring instrument series parallel connection measurement.
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The detailed measurement which switches the step interval of a sweep is possible.
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Usual I-V measurement I-V measurement which switched step width during measurement
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Shutter opening-and-closing control of a solar simulator is possible.

Q J—EEICED vy —EBFIEI D The example of the shutter opening-and-closing control by a relay contact.
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If the shutter of a solar simulator is a type which can carry out opening-and-closing control by an external relay contact,
opening-and-closing control of a personal computer to a shutter will be attained.

A shutter is opened just before measurement and a shutter is closed simultaneously with the completion of measurement.

By this control, light irradiation time under measurement can be made into the minimum, the temperature rise of a photovoltaic cell can be
prevented,and the I-V accuracy of measurement improves.

Please perform wiring between a notes relay contact and a solar simulator by the user side.
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The shutter opening and closing by external relay are supporting three kinds
of foIIowlng methods by the standard.

‘ As for “a shutter opening-and-closing kit (SKIT-01)" of an option, a GPIB
m relay box and a connecting cable are sold by a set. (Refer to end of a book)
Agilent Technologies ADC 7461P @fé'l*iﬂ'jt/ﬂ“/
34970A Option001 ®D|g|ta| Multmeter 2y B3—FRA¥Y MSKIT-01)
34903A Actuator DIO Port Option : shutter open/close kit(SKIT-01)

Q RS-232CIC &P vvy —EIRHEIEI D The example of the shutter opening-and-closing control by RS-232C communication
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If the shutter of a solar simulator is a type which can carry out opening-and-closing
control by RS-232C, opening-and-closing control of a shutter

will be attained using the communication port of a personal computer.
However, it is restricted to the solar simulator form specified by our company.
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Shutter control by RS-232C
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The ISC/VOC monitor interlocked with shutter opening and closing is possible.
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By this function, light volume adjustment of a solar simulator and the check of cell
connection wiring can be performed simply. Tryy— 7&7-'— 7/L’ Iy I—BEA—TUU.
The interlocking operation which opens a shutter simultaneously with a monitor start and | ISCOEZY—Z{TLE T, || VOCOEZY—%ETVET,
makes a shutter close with the end of a monitor is also possible for this function. A shutter is opened and A shutter is opened and
"ISC’ is monitored. ’VOC’ is monitored.
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Hysteresis measurement and response evaluation of a dye sensitizing type solar cell are performed.
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In I-V measurement of a dye sensitizing type solar battery, if sweep speed is made quick, it will be a going and return side and

big hysteresis will occur.Since this software can change sweep speed freely, hysteresis adjusts it to the speed which becomes the minimum.
Moreover, in order to reduce the measurement error of measurement by remains hysteresis, calculation of a parameter computes simultaneously
going", "return”, and "a both-way average."
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Example of hysteresis
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The response delay to the light irradiation of a dye sensitizing type solar battery is evaluated.
In the continuation measurement mode of ISC/VOC, the shutter of a solar simulator is turned on and off and observed during measurement.

ISCG)?EIJEWIJ VOC O I I
. = voc
i L l g
E";L\Jx IL\_ | — }—— =
) e R o

‘BB TR HEC. BN AER G E—EILAECEET .

In sequence operation, two or more measurement conditions can be measured at once.

= X28EG. [DARK IVAIE]E. TONE-SUN IVAIE ]I Z—EICITWEWEEICER T,
Sequence operation is effective to perform "DARK IV measurement" and "ONE-SUN IV measurement” at once.

RAIEDARK-IVAIEZELE T, RIZyvyB—%FE. ONE-SUNDIVRAIEZETLET
DARK-IV measurement. Next, a shutter is opened and IV measurement of ONE-SUN is performed.
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The 25-degree equivalent of the measured parameter is calculated.
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coefficient of each parameter of a photovoltaic cell in 0.0 | 0.0 | 00 | oo |' 0.0
advance by the user side.target parameter = Isc,Voc,FF, 5

In order to perform this conversion, it is necessary to grasp the temperature l ‘ Iscflsc  Voc Prrax F
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The pass-fail decision of a measurement result can be performed.
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In all the evaluation parameters of the 2nd clause computed by IV measurement, A ! 28 el

a setup of the judgment value of Pass/Fail is possible.

The parameter which separated from the judgment is inputted into
an Excel sheet in red.

The yes-no decision of a product can be performed.
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Pass/Fail decision value input screen
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Temperature and the quantity of light can be measured simultaneously.
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If a multimeter is added and it connects by GP-IB, measurement of ambient air temperature
or illumination can also be performed.

The multimeter can perform the addition up to 1 set for temperature surveies,

and 4 set for illumination measurement.

However, the measurement of illumination/light volume needs to use illumination / light
volume sensor with an analog output in order to measure an analog voltage output by a multimeter.
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Measurement (Max.4)

of temperature Analog Output
of illuminometer

M EELrERERC. B 1 AODEDELAIEDTEETT .

A maximum of 10,000 duplicate measurement is possible at the specified interval.
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It is used for the serial characteristic change and durability assessment
of a photovoltaic cell. [ B AR
Moreover, since it is made once to a pause condition for every measurement, e —
in measuring exchanging many samples, it becomes a very effective function.

In that case, the input of a sample name can be performed each time. | ' ok
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I-V measurement is continuously possible every day.
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I-V measurement is repeated from the specified start time to
finish time every day.

I-V measurement is possible a maximum of 65,000 times per day.
A measurement result is saved in an Excel book new according to
a day, and the Excel book of the day of measurement some is created.
It can be used for the surveillance of the characteristic change by
various stress, and an outdoor examination.

B Al IZExcel-Book ME S . REFESNFET .

Excel-Book is created and saved according to a day.
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I-V measurement can be started synchronizing with an external signal.
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I-V measurement can be started by an external TTL signal and relay contact.

It can measure repeatedly with a maximum of 10,000 times of external signals.

Measurement can be started with the signal from the sequencer of an inspection line, Foot SW, etc.

Moreover, when a signal is outputted for every change of a wavelength from a spectroscope, I-V measurement can be performed for
every wavelength of the, and it can apply also to spectral responsivity measurement.

OPTION ®Agi|ent Technologies
Dy B—RRA Y R(SKIT-01) 34970A Option001 P g
Shutter open/close kit(SKIT-01) 34907A Multi Func.
- | o e
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The measurement start oooon
signal from the outside Start SW' 1] > nnmn.Q o o
Foot Sw. TTL Level (=T -X-)
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sweep start trig.signal
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About measuring time and the number of measurement data
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Delay : M?_Esure — AERRDINSYFEHRELLDET,
EIERF 05 ¢ > ;ﬂg&ﬂ#ﬁﬁ In a silicon system solar battery, if it is a suitable voltage measurement range when computing a
10ms H ms characteristics parameter from IV measured value of a solar battery using this software, "30 ms",
H — a sampling time interval, and the numbers of data "30 pieces" are recommendation conditions.
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s b g In an organic system / dye sensitizing system solar cell, since such rushes current may occur,
N 5 T ; "
— F Do a setup of measurement delay time becomes important.
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! The example of a solar battery measurement result
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As for the input method to the Excel sheet of a measurement result,
two kinds of input methods are prepared.

When performing hundreds of duplicate measurement or more,

the method of inputting into down [ of an Excel sheet |, as shown in
the following figure is chosen.
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Each of above-mentioned functions differ in the existence of support by a soft part number.
In purchase, please confirm the below-mentioned "soft table."
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Measurement software of a large power solar cell

BHAOBREBZBEINXBLSICEEURNT—OXGERAEZTVET .
EHOBRHBZELITAET 255, B4 DERDORERENBMICEDOTIN. AV TN Heh b,
AND—BR1BZRETDLIICKHZRELT IS BOBRVHEETT,

Two or more sets of source apparatus are connected in series or in parallel, and solar battery measurement of large power is performed.
When measuring two or more source apparatus by series parallel, a condition setup of each power supply becomes complicated, but since this software
sets up conditions operate one large power power supply, it is easy handling.

ENFERATIERIE. T—T4—2—46240A/41A/42/43/441Z L TVET,
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Solar cell I-V measurement software two sets (20A) of series parallel.

W32-R6244SOLW (5 ffi 360,000/)
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« 25 i 5l #E % parallel 2B EHI$EHE serise - 28I R EFRIE ndependence ELELTHFERTEEY,
BIREAK 2635 parallel
6244 % 2 7V/20A | 20V/8A
6243 x 2 | 32V/4A | 64V/1A | 110V/1A
BREAK BEJ serise
o e 6244 %2 | 14V/10A | 40V/4A
" 6243 %2 |220V/0.5A[128V/1A|64V/2A

EXSISE(50A)AEEHI-VAE Y T+

5 "ET it 1| ?ﬁffﬁ parallel

Solar cell I-V measurement software five sets (50A) of series parallel.
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This software is supporting automatic sequence operation. By this function, measurement on several different conditions can perform by one click.
For example, batch processing of the following measurement can be carried out.

54&“%%% Measure result
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all of three sets.

| A shutter is opened and

IV measurement of ONE-SUN
is performed by two-set
parallel connection.
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An external scanner is used and measurement of a maximum of 30 channels can be performed:

2 vFEBALTEAS0FrYRILETCOABENE4EFEETATLET . W32-R6244SOLM (Effi 490,000M)
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The solar battery of a maximum of 30 channels is measured by 4 terminal connection using a scanner.

When using together the shutter control which uses a relay contact, it becomes measurement of a maximum of 20 channels.

If the number of measurement channels increases, the measurement conditions of each channel will be set up, or the connection check of wiring will
become troublesome, but by all the channel automatic condition setting functions and the wiring check function classified by channel,

it is very much easy to use this software, and it has become.
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Max 30ch’or 20ch Shutter Conth

AF ¥ F4E#H Scanner Spec.

BqiET  FULUhTH/BY— Agilent Technologies

¥ v FARIKEZROYR) main fram 34970A opt.001 A—R 3 E TURHH AT B card slot max.3
TILFTLOHH—F multiplexer card | 34901A 10chn DR ¥ v FHA—F for scanner 10ch
TOFA1I—BHA—F actuator card 34903A ¥ yRA—ON/OFFF#A—F  for shutter control
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Measurement conditions can be set up independently according to each channel.
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If an auto mode is used, measurement conditions relevant according to each channel can be set up automatically.
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The solar battery damaged during repetition continuation measurement is excludable from measurement.
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When not using a scanner, it can be used as single solar battery IV measurement software.
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Scanning measurement of a maximum of 10,000 times can be performed.
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Sheet is divided and the characteristic change of a sample is inputted according to a sample so that intelligibly.
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In daily continuation measurement mode, the time zone specified from toward morning to the evening can be measured every day.
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The time zone which has not been measured can choose between the terminals of a sample from "OPEN", "SHORT", "voltage impression", and
"electric current impression."
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Measurement conditions were changed and measured according to the channel. [%% 1 ALXi@%ﬁ@C?%%]
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The soft table for solar cell I-V characteristic measurement
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The price shown here turns into a price of only software.Please prepare hardware by the user side.

Generator

ADC#t &
6240A
6241A,6242
6243,6244

ADC#t &
6240A
6241A,6242
6243,6244

VIhmE

soft product number

R6244S0
i Y R 44 O
l|..|'i_ 0
- F 44 O
ADC#t 5 >
6243 R6244S0
6244 624450
e R6244 O
ADCHt & R624450
6240A 624450
6241A
6242 R6244S0
400S0O
400S0O
400S0O
400S0O
KEITHLEY&! y
SOURCE 0050
METER 400S0O
2400/01/10/20
2425/30/40 40050
400S0O
400S0O
R6246S0
R6246S0O
R6246S0O
= R6246S0O
= .
ADC#t 5 624650
6245/46 R6246S0
R6246S0
R6246S0O
R6246S0O
610S0O
Gt 610S0
YOKOGAWA
SMU GS610 610S0O
eaBILIIRAEY T~
ADC#t 8 W32-R6244SOLW-R
6240A
ORI \\32-R6244SOLW-N
6243,6244

W32-R6244SOLW-C

SaEILIFIFAEY T~

W32-R6244SOLF-R
W32-R6244SOLF-N
W32-R6244SOLF-C

S0FvVRIVARAEY T
W32-R6244SOLM-R
W32-R6244SOLM-N

W32-R6244SOLM-C
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soft price
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Basic characteristic
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Temp/light measure
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10,000 cyc meas.
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Converts to 25 degrees
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Switching sweep step width
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every day meas.
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Hysteresis measure

i
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Full automatic measur.

Isc/Voc Realtime monitor
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Ext. sync

Shutter open/close control
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pass/fail judge
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Sequence

RATOC SYSTEM#
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CONTECH!
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¢ B
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250,000M

RATOC SYSTEM#&
NI&Y
CONTECH!

gd

RATOC SYSTEM#&
e
CONTECH!

0d

RATOC SYSTEM&!
NI&!
CONTEC#H!

250,000M

RATOC SYSTEM&!
NI
CONTEC#H!

HEN

RATOC SYSTEM&!
NIl
CONTEC#!

gd

RATOC SYSTEM&!
NI&L
CONTECH!

380,000M

RATOC SYSTEM&!
NI&L
CONTECH!

260,000M

RATOC SYSTEM&!
NIZ
CONTECH#

190,000M

RATOC SYSTEM#&
NI&Y
CONTECH!

190,000m | @
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Software corresponding to two—set in—series

parallel connection

RATOC SYSTEM&!
NIZL
CONTECH!

360,000M

® e o

e

Software corresponding to five—set in—series

parallel connection

RATOC SYSTEM&!
NIZL
CONTECH!

590,000m

® e o

e

Software corresponding to a 30—channel scan

ner

RATOC SYSTEM&!
NIZL
CONTEC#H!

490,000M
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C-V measurement/C-F measurement software

As for the following software, only a Japanese version is sold.

Agilent Technologies O A(—TT=BIEE

LCRA—%F B, BEEE. BEER. (7 REE. /{17 REH. DC-SOURCE,
E4980A INAF REE/ B . DC-SOURCER A —TF H1= (I, E4980AI=, Opt.001 ABETT,
BIEEBIX. BIEROBENTA—RIZELET,

OC-TAER EESNHEBER T20EETOREDRVAEN TEET,
CAELARICHEBERZEHITDHIENTEXT,
OVITFA—YZHAULT.ABICEEDRAEDN TEXT,

© RV TR TIE Max6ED/\SA—FRIENTRET T,

[Agilent Technologies ]

BAEH.AEEE. AIRER. \ATRAEE. \MT7RER,
4284A)4285A 4284A'G/ff’?x%&/%;fi};}—jﬂ'éﬁ:&)I/:li\ op:aoga NBHETY,

AEEE . AEBOME/ TA—RIELETS,
O C-TRER. FEEE N ERERT65,000EFTD
BOBRVAIENTEXT,
OXNWFA=FZHBULT. ARICEEDRED TEET .

(
A& E#(HIOKI) © 2AA(—TFT=xBIEE
LCRA—% AR BUEE, EBE. EER.DC/\(7REE. DO/ (7 XEF.
- - b=3)
3522-50,3532-50 DONA7REE/BARERA—TT B0 E. FTROBREABVLLEBEN
BYET .

| 3 -BBEHEDCNATFTRAEREI=YF 9268(Max 40V)
' : -HEEHEDC/AATRETRI =y 9269(Max 2A)
“DC/NA T REAMNMTITER
ADC#t 6240A/6241A%6242/6243/6244
KEITHLEY#t 2400/2410/2420/2425/2430/2440

O C-THEF. FEESNICIKERRT65,000EFXTD
EOBEUVAIENTEEXT,
OVITFA-FZHALT.ARICREDREDN TEXT,

M
DC-BIASER

o T
o) | e
C-V/C-FRIZRRY 7D 7Bk § [ === CFatEONE |
31 I 52 22 & GP-IBAR—F | itk BE f- """ ®
Agilent (RS ZEENSIE RATOGC SYSTEMS! B 9
5498000P1~ W32-E4980SWP-N NI 190,000/ B T
Pt. w32-£4980swP-C (RSO i
Agilent TRV RVEL YIS BC O RATOC SYSTEMA - B
4284A D _ "
Opt.001 W32-4284SWP-N NI& 135,000M
- — 1] Yom
4285A W32-4284SWP-C CONTECH! " ooromonanntons
HEE \RVECEEVIZINSE N RATOC SYSTEMAY ol
3522-50 |EUEPERERPIIESEN NI 160,000/ 11 SS
3532-50 ! =S8
W32-3532BIAS-C CONTECH N
[ENEERIE] LRMERICHEEREEFENTEYEE A, /
WindowsXp/Vista/7 S i
MS-Excel 2002/2003/2007/2010 e wfhion st
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Solar panel measurement software

As for the following software, only a Japanese version is sold.

KREEH/AFIL

57w KEBHXINRIL/

DSV TE ACER

DC%;?E[C):AC%E ND=d5«4v3ar
~\Jav L FH AT L

DC/AC Conv.

PN R "

i

DCE
- /xJay
- -

DC/AC Conv.

ACER

B & E#(HIOKI)
WattMeter
3193

A EH(YOKOGAWA)
WattMeter WT210

KEXINRIVEEES X5 L

HEERREAFAY I 7 HBR

x It B 7E 2% mE GP-IBHR—F i 4%
W32-31931-R RATOC SYSTEM&
W32-31931-N NISY 65,000M

REBAARIL B & B #(HIOKD)
WattMeter

3331

W32-31931-C CONTECH
3193 W32-31932-R RATOC SYSTEM#!Y
3194 W32-31932-N NI 95,000M
3167 W32-31932-C CONTECH!
3330 W32-31935-R RATOC SYSTEM#
3331 W32-31935-N NIZY 165,000/
3332

W32-31935-C CONTECH!
W32-31935PV-R RATOC SYSTEM&!

W32-31935PV-N NI 250,000M
W32-31935PV-C CONTECH!

HW32-31935PVIZ, 1 HMax65,000B DT T,
HANSYAETCOREEEBRYERLET,
DV TRIL, 65000@ETHDEZEHY TV TEFETVES,

HOERREAFAY I 7 HER

%t i T 58 S GP-IB/R—F fifi 4%
RPN RATOC SYSTEM
I1\/sz W32-WT2001-N NI&Y 65,000M
A
W32-WT2001-C CONTECH!
W32-WT2002-R RATOC SYSTEM&!
WT200 Max y . .
WT110| 94 W32-WT2002-N N 95,000M
WT130 W32-WT2002-C CONTECH!
WT210 W32-WT2005-R RATOC SYSTEM&!
WT230 g"%x W32-WT2005-N NIg 165,000/
W32-WT2005-C CONTECH!
KPR P VA8 RATOC SYSTEME!
gﬂéx W32-WT2005PV-N NI 250,000M
: W32-WT2005PV-C CONTECH!
- — 5,..\2\.};, . e o = XW32-31935PVId, 1 HMax65000E 04Ty T,
£ Y — - BHNLYHETOMELEARYELET,
i i | thdVUTRE, 65000 FETHDEFEH L TILITEHFETVES,
R ey e | LR ICERBEEENTEYEL A,
' e [E#EEB1E]  WindowsXp/Vista/7,MS-Excel 2002/2003/2007/2010



AT 3>
EX VELES % %

S LRfE : CT—"D&
4inFIERT—T L R+ \
o ’ s Max. 5A/80V A 14,000M

A SAW-01 - E&om (Y —ILR®R)

—ILRtE Fx/ 4P

EEAIRE A s ) N — 18,000/

EHr—JI)L " Max. 5A/80V

) _ - E& 2m(S—ILRR)
& Saw-02 DREAESF R TEE A,
GP-IB4—7JL(0.5m) GP-IBUL—RyH R oy A—FRRAEFA~

3m
=0
N BIERAE A

vy S—BRRARIE v+ B 160,000
FIFE SKIT-01 FEDEE - BERIE. BERSToOTWEEET,
- FEOEGT —TLOEBRETHDY—5— 2L — 4D vy a—BRFIE V—5—3aL—4
DHEETABENEHEES,
A5 dAVINRE |
W32-R6244S0OL3 W32-R6246SOL3 W32-R6244SOLW
W32-2400SOL3 W32-R6244SOLM W32-R6244SOLF
(B£)BEERFKEBLH
I—F4—L—(ADC)$t & KEITHLEY %t & 1A EHE(YOKOGAWA) &Y
6241A =*£32V/0.5A DCHAODBHE GS610 *=12V,3.2A,+=110V/0.5A
6242 *+6V/5A 2400 *=20V/1A,+£200V/0.1A
6243 +32V/2A, =110V/0.5A 2401 +20V/1A
6244 £TV/10A, £20V/4A 2410 £20V/1A,+1000V/20mA
6245 = +12V/2A,220V/0.11A 9420 +20V/3A +60V/1A
6246 *+=7V/20A,+62V/2.2A 2425 +20V/3A +100V/1A
2430 *+20V/3A,+=100V/1A
2440 *+10V/5A,+40V/0.5A

[BNEIRIEIMS-Excel WNRBICENET HIREE

Windows Xp/Vista/7(32bit/64bit)

MS-Excel2002/2003/2007/2010(32bit)

RAM : WindowsXp(512MBEL L), Windows Vista(1GBLL L) Windows7(2GBLL E)
TARTL— BB 1,024%8001L £

[#E4#8)IEWindwsXp,WindowsVista,Windows 7,MS-Excel, (kB XA YOV I I DEETT,

m ég GP-IB 4 b4 9 —-JT { A The GP-IB interface to recommend

Lt TMNRBEDKES[-RIDBE (USB-RS2320%#%]
IV TDRT s . a =

__________________ WER | Shoo ATL
| &% |usssuraaisos | _ . i R
| B& [Rexusseor | ‘T"(/”;:?‘H‘ | % [USB/GPIBY3—T1qX |
@ | 500 i) « 7 | & jseose ]
. 0S |BUETAHICETS,

| e | BETIC BRI A DR, |

BHETT | F2aF AL RYINAY BT | CECH Rt (MINFEREET0YY .| BEE |7 -AL—U
| 2% |cPBUSBHS | | cme——di &% |GPBUSBI-hO-5 | " | a® |ePBUSBrLs—Tr1zTETS |
| mE (77802701 | | ff WS = BE |useaes | NG ommmm | HE |KUSBASB-KUSB4SSE |
| 0s |maxtcuss, | | os |mmmfmcEss, | | os |mmmtticers, |
[ | mETsmOAD e, | [ | ST sRA bR, | | e | AT BRIV ADRGR, |

BaERMID
| BT | 7oy ]
| @& | GPIBluusiny (702 /5—% |
e ggiga-l(:L-JLiBE)ZLpls-FL»LPE

[ _os_ |susmitimceys, |

38,0007 (B:5)) 27,000/ (B31) ¥ | 440008 (BR)

LET

| Htat EQ ZE @

(MREH VRFTLNIZ-HFCX)
T470-0125 EHEREMFRM1-1301
TEL.052-805-5177 FAX.052-805-5144
- http://www.ssunrise.co.jp






