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It measure on MS—Excel!
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On Excel, full automatic measurement of the solar battery according to JIS is performed.
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From the operation screen displayed on MS—Excel, the [-V characteristics of a
solar battery can be measured easily. [-V measurement is performed on the
optimal conditions only by setting it in automatic mode and clicking "START”
Excel—RZ ARSIz after connecting a solar battery to a measuring instrument.
BET—2E.FDTS5T, _ The measured voltage/current value are immediately inputted into an Excel
Measurement data inp e Excel—h EDEFEE sheet, and an -V curve is also drawn.
—utted into the Excel Operation screen on The evaluation parameter of “JIS C-8913 a crystal system photovoltaic cell
sheet, and its graph. an Excel sheet " output measuring method” is computed automatically.

Furthermore, supporting the variegated measurement function required for

Zsij@#%@a)H%E\ya__mE I_VZ4_7°0)1§|] evaluation of a solar battery.
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Solar Cells I-V CURVE
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Example of the variable pitch width I-V sweep of this soft feature §é %/Jll./ 'Iﬂi/%/ﬁ J;/,JJIF_
RA—THRIZ ISCEL ALY ZAIE Real current / current density measurement mode
In a sweep, ISC is measured direct. DE#HE #(sc,Jsc) (1) Short circuit current(Isc,Jsc)
Q@BMEE(Voc) (2) Open curcuit voltage(Voc)
QFKH HA(Pmax) (3) Maximum Watt.(Pmax)
fEHREiR(Isc) VOCﬁ?Qﬁ"ﬁ’EﬁKL'& @B XHE AFHEEE(Vmax)(4) Voltage of maximum watt.(Vmax)
RAH A VF)CU),E'IIEEE’EI'&J'J: BB AXHE AFHIEER(Umax) (5) Current of maximum watt.(Imax)
(Pmax) Pitch of the VOC neighborhood (6) Fill factor(FF)
is narrowed and the accuracy of ©E£{ﬁ?_(FF) 6) Fi .factor' FF
measurement of VOC is improved.| | QBEIHEH(Rs) (7) Series resistance(Rs)
o ® i 5 H1(Rsh) (8) Parallel resistance (Rsh)
BB E(Voo) QOBEEHEEERAIV) (9) Current of specified voltage(Iv)
OEFRBEEEEWV) (10) Voltage of specified current(Vi)
DE#BIED) (11) Conversion efficiency(n)
BEORA—T DA T RILE—W) (12) Incidence light energy(W)
BEEEE (13) Ambient air temperature

AEBEABCLRBSCDABRBOTHEYR—FLTLET.

Control of the measurement apparatus of many required for solar battery measurement is supported.

BTROBBEE. AVILI7ITHELEREANG, ETA—FRITITHETEL,

Cautions) The following apparatus is not attached to this software, so please prepare it by the user side altogether.

Solar simulator

BFENLBYRATLER . BIERIEF TRV T
RS—ZSZC(:J:%’):/—\"‘;Q—?EU?%I] Hand switch for measure. starts - 5
Windows Xp/Vista/7 o
MS-Excel2003~
- Dy 2 — il i i
Shutter control 9
AT a2 DSKIT-02% 1% g
Option ‘SKIT-02’ e e o o d
ﬁ
YR T & 5B 100 B ke Solar Cell
Agilent SMU B2900 Series
TOBNRLFA—2%ERAL. ZASEEDESZAIE.
GP-IB Digital multimeter is used and a max. of five kinds of
signals can be measured. +72a DSKIT-02815 D vy R4 %
$I%E Thermometry Shutter control methods other than SKIT-02 of an option
1]
K B/BERE Agilent 34970A RIEBIAT IR AT (34907A)
QU&[HIL‘i“t)’xL;flight = ——————————1 Hand switch for measur. starts
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Shutter control

FEEDAIE

Arbitrary measurement

S T, _
MCIT> 2 =7!)>% PCR512GP BRI E R AT
Hand switch for measure. starts
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1 Shutter control

EEDBRIE

 Arbitrary measurement

Agilent 34970A+34901AZE A3 L IE, ADC 7461P
FA10chDEEDBIEAATREITEYETS, —
_ E) Ay R—EI I E34970AE D G BILFA] > Y2 —H#l# (DIGITAL1/0)
; It Agilent 34970A+34901A is used, . Shutter control
(  arbitrary measurement of a maximum
) of 10 ch will be attained.
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By a full-automatic—measurement function, measurement of a highly precise solar battery can be performed simply.

ZILA—FBIEBEEICKY  BFHELATHELGKREEMTEH, 700Uy TEUIGAIE
WEHE U CEREGRAEETICENTEET LEL.AERERX. FRAITHIEXEER
%ﬁé%@fﬁﬁu]ﬂ@%%@ FEEJ/OERICEKELET,
' ' FILA—FBIEE. TR B ILMTEZRIBEBINAESINTLET,
i BIRAIEICKYTN-VA—T 1O BRI ELZSRBIL-WEEIX. TPEBEE 1ZERL.
BINSA—ADOBBMELEZSHALE-VWSEE. TEEB812RINLET,

By a full-automatic-measurement function, the solar battery the characteristics value of whose is unknown
can also perform highly precise measurement by relevant measurement conditions by one click.

However, the accuracy of measurement is dependent on the specification of the voltage current generator to
be used.

Full automatic measurement has two kinds, [FIRST AUTO] and [ALL AUTO].

[FIRST AUTO] is chosen, when performing duplicate measurement and you want to observe the temporal
response of a [[-V curve]. [ALL AUTO]is chosen to observe the temporal response of each parameter.

SESUAXBERLONBICFNL ITERT Y 7iER 1 — 7 HkEl

There is a “variable step width sweep function” effective in measurement of a many junction type solar battery.

A ERTYITBAA—THEEICEY  I-VRIER &R EY —LBEYF TRAEETIO . FFEDORELZEELKIGE
MELOKEEBRES1—ILDOBRETEVOCED B ERFENRLELET, ISCIEQRETE. BT EAEEEZERT
BARA—T#TL ., BEMNSCEIDAEEITI-O . ISCENERELRENTEET,

In order to measure the whole I-V measurement area in a uniform pitch by a “variable step width sweep function”, it is effective for measurement

of a many junction type solar battery (FF value is large).
And the sweep conditions which certainly pass an ISC value (V=0 point) are set up, and positive “ISC value” is measured.

@ — ML RA—T @2 RATYIBARA—T ORI ZERTYIBRA—T

A general sweep Two kinds of step width The sweep of variable step width

N

HIISCIEZE HEAIE

BEIL. FEICKYISCIE WIISCEZE AT ISC value is certainly
FHEHELET, ISC value is certainly passed.
passed.

ISC value is computed

by interpolation.
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It is the Sweep method effective in a many
junction type solar cell with big FF value.

EFEREAXBEBROERT I RAABHEEFHEEZTVET,

Hysteresis measurement and response evaluation of a dye sensitizing type solar cell are performed.

EREBRBEABENO-VAETE. A —TEELE<T L7 ERARIARBROCATU2H
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In I-V measurement of a dye sensitizing type solar battery, if sweep speed is made quick, ol \l
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 error of measurement by remains R T
hysteresis, calculation of a parameter computes simultaneously “going”, “return”, and “a BEV)

both-way average.”

BEREREABELORBHICRHTICEENDOFMEETVET,
ISC/VOCHE B EE—F T BIERICY—F—Y3aLb—2D vy |
S—EFBTHALTHRALET ‘B HR\

The response delay to the light irradiation of a dye sensitizing type solar battery is o t =t \\\i
evaluated. In the continuation measurement mode of ISC/VOC, the shutter of a solar |
simulator is turned on and off and observed during measurement.
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Measurement of the current wave type under sweep measurement can be performed.(Multi—sample sweep)

BRERBKBGENL. EEZILICHLERMBENRET SDICHFHRENISRELET . HWVELT, FHEREEEZSHH=HIC
X, AEEERFROBEUGERENEELGERIZGUET , KEODEEBRBTIL. EXTVDRIE/NSKBYET A, BHIZK
5EIDERELRORAICEYET  INSTELEERTIIRDRRAIZHEYET,

CORBERMBZRETSH=OICE, TROLSILGERREERAETAIENTRLIRMTY . KVIMNIZBEEI LITHRKS50

RAUEDBIEHATEETT o (F/IMNEFREINE10us)

COINFHUT - ZRA—THEelE. VI MRETWI2-B2900SOL4 | TRIEL TLVET,

Although a current value is stabilized to voltage change, a time lag generates the solar battery of an organic system. Therefore, in order to raise evaluation

accuracy, a suitable setup of measurement delay time becomes an important element. In order to determine this delay time, it is most effective to measure

a current wave form as shown in the following figure. Measurement of a maximum of 50 points is possible for this software for every voltage value.
(Minimum time width 20us) This function corresponds by soft product no "W32-B2900SOL4.”
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Sweep current wave of DSC " v s T éii %Kﬂ’j ﬂl’C(i ZEI_.O)J:D(ﬁ
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Current wave form Expansion of a current wave form
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Sweep quick in a dye—sensitized solar cell Electric
current will not be stable if it measures in time.
In order to perform current measurement in the

state, a big hysteresis occurs in an [-V curve.
It turns out that it carries out.
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DI-VAIE S »
DSC I-V curve 2
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Current wave form example of Si solar cell.

e ] ERE SEABEROLVAENOER/ BERY TY, BRMBRABEHERLY
T SIZRABEMIL, BERSEIEN=H, EETLICHUERIEENEIZEELET .

L FEWELT. SIRABEMDI-VERIE T MERBERME X ImsBEETHREEDLNET,

I T The left figures are the electric current/voltage waveform under [-V measurement of Si solar cell.
EEER |

- Unlike a DSC, since Si solar cell has the quick current response, electric current answers immediately to a

4 voltage change. Therefore, in -V measurement of Si solar cell, it seems that measurement delay time is enough
in about Ims.
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Measurement of a voltage—current response can be performed in a function wave generating function.

BEEUE R DREREMEICEY. BE#CTOEE-ESRLEEDOTEMAARETT . EE/BEROELELATEIL.
=/MOusHIfEETERENAGEETT ., BREREKIGE mmﬁ%ﬁmt@mﬂﬁuﬂﬁkﬁ MEBRETT,
Bz X, 1EREZE100/R 12 MMax. 1000 R M THER T HEE . 1RO KRDEEIX., Ims(kH2)IZEYET,
TRIZ. BRERBKEEMZFEALT.BLAEE E,&'ﬂ,fammxliéﬂllmu—ﬁur's“

By the development function of a function wave, evaluation of the voltage—current response in a time domain is possible.
A development and measurement of voltage/electric current are possible to a minimum of 10 us gap.
It is measurement effective in response evaluation on the time—axis of a dye sensitizing type solar battery.
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BEEICHLTERNENTINET S, EEERMBICHMEENFKET D, BEEERFEOFERENELD,
completed behind time by electric current to voltage. Phase difference occurs between voltage and electric current. Nonlinearity arises on voltage and electric current.

2ONAXBEEERL2ARARHTRTT,

Perfect simultaneous measurement is possible in two solar batteries.

e = 2F XU FILDSMUZEERLT. 200 KBEEMELEERICRBRAEETICE
R . sl NTEFEY, 2 FroRILOSMUIE, BIEHABTEAERBICRHERYLEA
1T SREETVET  2F v R LDRBAEISEY . 200 KBELDHENEE
T A\ EREICAIE T HIEMNTEET ,(B2902A,B2912AD &)
£ %{i VI k& ZE TW32-B2900SOL4I TRIGLET .
5 “{\{i SMU of two channels can be used and simultaneous measurement can be completely performed
o *‘J‘ for two solar cells.
i! SMU of two channels measures taking a synchronization for every point of measurement inside
= - a measuring instrument.
01 03 wm::M 13 13 By synchronous measurement of two channels, the difference of the characteristics of two solar

cells can be measured correctly.( B2902A,B2912A Only)



BBEL TDarkI-VEIEI NTEFET,

Highly precise “Dark -V measurement” can be performed.

0 /ﬂ B2900AY ) —X[IE A RAEETOERBEMN AT Mo, MIMERED
PR j@/ DARK 1=Vl £ AN AT BEI A Y E S . (0.1pA/0.01pA)

PEE. ILOMAA=EPETT U A—LTRIELTLIDARK I-VAIE 1L BIE
MATREICIRYET,

100pA| (B2901A ,B2902AM 7 fZHE 0.1pA, B2911A B2912AM 53 f#HE 0.01pA)
ERIEN R AIERECTEHYFETEANDL, TEELZSL,

10pA After the current measurement in high'resolution is possible for B2900A series, DARK-IV
measurement of minute current is attained. (0.1pA/0.01pA)

In DARK I-V measurement measured with the electrometer or the pico ammeter,

ToA measurement becomes possible conventionally.
P (Resolution 0.1pA of B2901A and B2902A, B2911A, resolution 0.01pA of B2912A)

CURRENT (nA)
[=]
B
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0.01

5 R HE0.0
DA E 2

-005 0 005 01 015 02
VOLTAGE [V)
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The ISC/VOC monitor interlocked with shutter opening and closing is possible.

I5cVioc MONITER

[~ e/ Voo MONITER
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The identification of quantity—of-light adjustment of the solar simulator by the standard cell before Sy —%A—TUL. Sy B—EA—TL
measurement and connection wiring of a specimen cell can be performed simply. ISCHE=A—%1T _ fafng:
: ; . : : = TWES .|| vocoE=4— vET,
The shutter ganged operation which opens a shutter simultaneously with a monitor start and makes . V o . S—EfTNET
. P PN - L . A shutter is opened and A shutter is opened and
a shutter close with termination of a monitor is also possible for this function. '1SC” is monitored 'VOC is monitored

BMRBLENSGA—9ND25BRFEZHELET.

The 25-degree equivalent of the measured parameter is calculated.

Cw?ﬁﬁ’&ﬁﬁf:&) =l =98 J-_'U:_ﬁ“—ck[;%%i&t)b@ BEFZMANEBEE Temperature coefficient input screen
ZNRTA—ADRERRESHIEBELTBLENHYET . | i

\ T A— T ET
BMET 5854414, Isc, Voo, Pmax,FF, E|METT, DEECHENES) osmAmEREE [
In order to perform this conversion, it is necessary to grasp the temperature — BREE{EE
coefficient of each parameter of a photovoltaic cell in Iscflsc  Voc T n

advance by the user side. target parameter = Isc,Voc,Pmax,FF, n | 0.0 | 00 | 0. | 0.0 l 6.0 |

AZREROESBTHEHEHASTINTLET.

The pass—fail decision of a measurement result can be performed.

VBRI &> THEHSNIFFE/ S5 A—F L TIZ, Pass/Fail DY EEOREA  [meeoememe e WSS
AT HEEI NI S A—FE, T TExcels—MZANSHET, poE T
BEQABHEETIENTEES, —_—

In all the evaluation parameters of the 2nd clause computed by IV measurement, a setup of the 7 PR Vo [ o8 | o+ v

judgment value of Pass/Fail is possible. - |

The parameter which separated from the judgment is inputted into an Excel sheet in red. I B P B
The yes—no decision of a product can be performed. [ T — [ 0z v
'5’ AR Irax o0 80 A
% WIRETF [ [ nes
EEHEEANET IIS.emm.{.s T

Pass/Fail decision value input screen || L il

HELERUHERET. X1 5E0RYVELARBHITETT,

A maximum of 10,000 duplicate measurement is possible at the specified interval.

AIGE ML O ZRINBGEFEZECHAST@ICERATEEY.
Fr o TEAIESEICR—XREBIZTEET S, ZROFHHEEIR
AN ETHIRERBICEIREEDGHEIZEYES,
ZTOEME. HoTILEZOEILDBAXDAANTEET,

It can be used for the serial characteristic change and durability assessment of a :
photovoltaic cell. I ROAEEEBLETA? | Fa=4 §
Moreover, since it is made once to a pause condition for every measurement, 7
. . e . . h . . EHuinesin

it becomes a function very effective in the inspection business measured while exchanging

many samples. D E R 1 m2

Each time, the input of the size of a sample name or a cell can be performed.

Y CuRvT

End ] Yes ]
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I-V measurement is continuously possible every day.

BEL-HIBEBZINASKRTEZIECT. BB -VAEZRURLET,
1B & K65,000E DI-VEIENATEETT,

BIFEFERIE. BRAICHLOExce Ty ICEESN, AIEAHESD
Excel 7y MEREShET,

BREAMN RICKPEFEHMELDER L. BARBRICERATEET,

[-V measurement is repeated from the specified start time to
finish time every day.

[-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. RS : : EEEE S EEE 3 =
o | -t ———— = i : |

HAlI<Excel-BookAMERSh . REFSNETS, | - - £ e - = |

Excel-Book is created and saved according to a day. === = = “

RERI-VARHTEET. (100 /K1 b Z1msTilllRE)

High—-speed I-V measurement can be performed.(100points/1ms)

100K A M £ ms TR BRI UTITERBIE10usTT NS 100K/ U EImsTRIETEET,
(10usH> Ty ) AE

< > BEEYL T THRETSEAEEOBETBLLET,

= MNGEEREBRGY U TI I TRETSIEEE. BRERDFHERE.

5 J—RAVE DRV RAGERRD), V—ILFNE A —FREBAEICEELLENE

REGHERRENBONFLEANGEENIVETT,

The minimum sampling time is 10us.Measurement of 100 points is possible in 1 ms.

Cautions)

If it measures by high—speed sampling, the accuracy of measured value will get worse.

K To measure minute current by high—speed sampling, since a stable measurement result is not

200 o 200 400 500 200 000 1200 obtained unless it considers the stray capacity of a wiring system, a guidance component,
Voltage(mV) shield processing, guard processing, etc., cautions are required.
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Current(mA)

hoo w

BEVEELGE., BXSEEFTOAZBRENENTRETT.

A maximum of five kinds, such as temperature and the quantity of light, of measured items can be added.

BRASBEFTORILFA—EDEHFEYR—ILT
BYFT RWVELT.EE-BE-XE-BEFD
FEEOT7FTOJEEETILFA—ETHEL., -V
BIET—RE—#EICMYRAD IENTEET,
Agilent34970A+34901 A% 4R 1L, B2 K 10ch
DEEDT7FOTESERYALIENTEET,

Software is supporting connection of a maximum of five sets of multimeters. BEAER i E/#E\\Etg
Therefore, arbitrary analog signals, such as temperature, humidity, the quantity TILF A=A DT7FATES
of light, and illuminance, can be measured by a multimeter, and can be incorporated Solar Cell Measurement Analog Output
together with [-V measurement data. of temperature ofilluminometer

FEEORIE

Arbitrary measur.

B2900A Agilent 34970A

+34901A

EEY—-5—23ab—-90 vy —HEAWNHNTETT.

The shutter control of a direct solar simulator is possible.

BIEFR/B290VA)RABED TR/ 0EFERALT, NEBEBALEBERREICLET . A T3y SKIT-02(E )
1TV EHEFEALT. Y—5—23aL— 30V vyi—HBESEH ALET,
2TORIANESICRLTRA—TEHIBTEET,

BTUHAIANESIZKY ., BERE/ AERNEEETLIE. A —FE—FTOI-VAIEZMIBLET,

Digital I/O on the back of a measuring device (B2900A) is used,and various cooperation is enabled with the exterior.

1. Use a digital output and output the shutter keying signal of a solar simulator.

2. A sweep can be started synchronizing with digital input signals.
3. With digital input signals, start the [-V measurement by an auto mode after performing thermometry and actinometry.

B2900AE E DT ¥ A LI/ Ol F

N: == oy o . .
Digital I/O terminal on the back of B2900A AERIEFTAA YT S°|a_r simulator

Start Sw.

Y—5—23aL—80
ol | ¥vys—RBRmF~
Shutter
g opening—and—closing
g terminal

Ah=AL)L—
(DC300V,0.5A)

7"—7’:/3 5 Foot bw‘
SKIT-02 A>3 —0y4~0N/OFFIEB AR




V=TV ABET. BHOABREZ—EICABTEZET.

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

O UREMEIL. RRABEEDOA EEFHEFERICEZHZL. ZOREEHEEEMICERE LN S ERMIZEET 514
BETYd ., AL, IDARKIVAIFE 1&. TONE-SUN IVBITE 1 Z—ETITLW=WEeEIZHEMTT,

Sequence operation is a function measured continuously, registering a maximum of four kinds of measurement conditions, and changing the measurement
condition automatically.

For example, it is effective to perform "DARK IV measurement” and “ONE-SUN [V measurement” by once.

R IIDARK-IVEIEZLET . RIZ vy Ba—%FE. ONE-SUNDIVEIEZTLET

DARK-IV measurement. Next, a shutter is opened and IV measurement of ONE-SUN is performed.
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