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On Excel, full automatic measurement of the solar battery according to JIS is performed.
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Example of the variable pitch width -V sweep of this soft feature
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In a sweep, ISC is measured direct.
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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”
after connecting a solar battery to a measuring instrument.

The measured voltage/current value are immediately inputted into an Excel
sheet, and an I-V curve is also drawn.

The evaluation parameter of “JIS C-8913 a crystal system photovoltaic cell
output measuring method” is computed automatically.

Furthermore, supporting the variegated measurement function required for
evaluation of a solar battery.
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Real current / current density measurement mode
DEHETR(Isc,Jsc) (1) Short circuit current(Isc,Jsc)
Q@RMEE(Voc) (2) Open curcuit voltage(Voc)
Q&K H A1 (Pmax) (3) Maximum Watt.(Pmax)
@RRKHENBEEE(Vmax) (4) Voltage of maximum watt.(Vmax)
O A ABEER(Imax) (5) Current of maximum watt.(Imax)
@R E F(FF) (6) Fill factor(FF)
@EFIEH(Rs) (7) Series resistance(Rs)
@ 5K H(Rsh) (8) Parallel resistance (Rsh)

EEREERAV) (9) Current of specified voltage(lv)
WERBEEEVI) (10) Voltage of specified current(Vi
DEB-ED) (11) Conversion efficiency(n )
DAFTFTHRILE—W) (12) Incidence light energy(W)
BEBERE (13) Ambient air temperature
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Control of the measurement apparatus of many required for solar battery measurement is supported.

E)TEORBEIEL. AYIFIZTICHBLERAND . 2TA—FRAITITAETIL,
Cautions) The following apparatus is not attached to this software, so please prepare it by the user side altogether.

_ Solar simulator
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Shutter control
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Option ‘SKIT-02’
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D1g1tdl multimeter is used and a max. of five kinds of
signals can be measured.
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Shutter control by RS-232C
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Shutter control methods other than SKIT-02 of an option
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Current measurement for investigating the cause of hysteresis.(Multi—sample sweep)
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Usual sweep measurement
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Multi-sample sweep measurement
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Measurement of a current wave form
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Example of measurement of Si solar cell
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Example of measurement of DSC.
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Since retention time and measurement delay time were
insufficient, hysteresis occurred.
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Example of measurement of Perovskite solar cell.
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Since retention time and measurement delay time were
insufficient, hysteresis occurred.
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Perovskite solar cells I-V Curve
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It turns out that the cause of hysteresis is a transient response

of current.
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Hysterla disappears even when measured with a sufficiently long

measurement delay time Can not.
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The durable performance of a solar cells is appraised.

@ EORMRBREICI-VAEETO. VO L ORBEMEOELENET A ENTEEYT, BRAIFEETO
BIRLAIENTEET,
I-V measurement can be performed for every fixed time interval, and change of the I-V characteristic and deterioration of each characteristics
can be measured. Repetition measurement of a maximum of 10,000 times can be performed.

O AR P E. WHDI-VEHEE. RFOI-VEREBICHERRLES,

The early -V characteristic and the newest [-V characteristic are always indicated by comparison.

Ot A BB (L, PmaxZEDEMHBEOEILE) 7T ILIALICBBCEFET  BATABEBEETEAS1 DEEEITERL
T, EXTUIREHESEILTIE, TFoward[Reverce |[Average IDZNZTNDEFXERILET .
(Isc,Voc,Pmax,Vmax,Imax,FF,Rs,Rsh,lv,Vi Eff.)

Change of characteristics, such as Pmax, can be observed in real time. The characteristics to observe are arbitrarily chosen from the following.
In the cell accompanied by hysteresis, each value of "Foward”, “"Reverce”, and “Average” is drawn.

OB P DATEETOCOVENEREIL., FEOEEDAMN RERILICHMEEET,
VOLTAGE, CURRENT, OPEN, SHORT, Vmax, Imax

The time zone which is not measuring can impress the following voluntary stress to a cell.
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The characteristics which can be
observed in a graph during an
examination are one.
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By a full-automatic—measurement function, measurement of a highly precise solar battery can be performed simply.
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Full auto measurement is chosen.

EEPAEMREEE. NVIAVRTAERHZEBMNICKRELTI-VRIEETOMEE
TY . AKBERDHENTHAT, A—F—DRAEFHERETELRIEETHL. 709
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A full-automatic-measurement function is a function to set up a measurement condition automatically by the personal

computer side, and to perform I-V measurement.

The characteristics of a solar battery are unknown, even when a user cannot set up a measurement condition, a suitable
measurement condition is automatically chosen by one click, and I-V measurement is performed.

It is very convenient for -V measurement when characteristics are unknown at the photovoltaic cell made as an experi
—ment. As for full automatic measurement, “it is automatic first time automatic” and each time [ ”]” is prepared.

As for a “first time automatic”, an automatic condition setup is performed [ the first time of iteration [-V measurement J.
”Automatically [ each time ]”, rationalization of a measurement condition is performed each time. Of course,
measurement on free conditions is possible at manual setting.

EEY—-25—23ab—-9%0 vy —HEAWNHNTETT.

The shutter control of a direct solar simulator is possible.

BIEZRB2IA)ERAREBDTOAII/OFFRLT, NE LR AEEEFREICLET . (A T3> SKIT-02(EA)
1. TRV EAEFEALT.Y—5—>3aL— 30 vy a—HBEBRZE ALET,
2TCHINANESICRABILTRAI—T2HIBTEET,

BTUAINAANERIZEY, BEAE/AEREEZETL-Z. 2B TOI-VAIEEZRBELET .

Digital /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.

B2900A/BEE D T 2L/ OtiF
Digital I/0O terminal on the back of B2900A/B

Solar simulator
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Start Sw.

Foot Sw.

FFoay Ry Shutter
SKIT-02 A4>2—0v490N/OFFIEB A B @ Y opening—and—closing
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Shutter control by RS-232C
GP-IB

RS-232C
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There is a “variable step width sweep function” effective in measurement of a many junction type solar battery.

A ERTYTREAA—THEEIICKY  I-VRIER &R E—LGEYFTAENTELD T FFEORELZEHEELKE
Bt EILOKBEENES 21— ILOBRETIEVOCEDREREMNMLELET, ISCENAETH. BT EAEEEREB
TERA—TE4TV ., BEIISCEIDBEETI-H. ISCENEHEELGAENTEET,

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.

@ —BHMLEEERRBBRAA—T Q@2BEFRTYIBRA—T O LEEXERTYITBRA—T

A general sweep

Two kinds of step width

The sweep of variable step width

BEIE, HREICKUISCE |
EHEHLET,

BHYISCIEZEHAIE

ISC value is certainly

ISC value is computed
by interpolation.

passed.

ISC value is certainly
passed.
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It is the Sweep method effective

in a many

junction type solar cell with big FF value.
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Perfect simultaneous measurement is possible in two solar batteries.

2F v URILDSMUZEERAL T, 200 KBEM L EZRLICEBAEEZTICENTEET ., 2F v RILOSMUIL,
BERABTRAEREBICAPHZRYGALAELZITVET . 2FroRILORERBBIEIZLY. V—F—P2aL—
ADIDELCEDEEEZTT . 2D0OKBGEMDHFHDELZERICHETHIIENTEET,

F . -VAEFOXAEDESETLRBFICAETHELLTEET,

(B2902A/B,B2912A/BZHERAL T, Y I7MEZ&E IW32-B2900SOL4 |FZIF THIELTWET . )

SMU of two channels can be used and simultaneous measurement can be completely performed for two solar cells.

SMU of two channels measures taking a synchronization for every point of measurement inside a measuring instrument.

By synchronous measurement of two channels, the difference of the characteristics of two solar cells can be measured correctly.

Moreover, fluctuation of the light volume under [-V measurement can also be measured simultaneously.
(B2902A/B,B2912A/B Only)

| Ptttk
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| g8 FRR9500,, 150 Solar cells I-V II'LIL Option
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E % = ‘l Light vol. change is meas. | ™,
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BEVEELRE., RASEHEFZFTORNBIRBAMNENTETY.

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

RASBETHOIILFA—E2DEHREYHR—ILT GP-I1B
BYEIT RVWFELT.BEE-EE-LE-BEZOD
EEDO7FOJESETILFA—FTAEL.I-V
BET—2E—BITMYRALIENTEET,
Keysight DAQ973A+DAQMIOTIAZ HE#HE TN IE. TRK grgon/m
10chDEEDT7FAJESERYRADIENTEET,

[ am supporting connection of a maximum of five sets of multimeters. 58 RIS BE/LEHE
Therefore, arbitrary analog signals, such as temperature, humidity, the TILFA—A NT7FRTES
quantity of light, and illuminance, can be measured by a multimeter, Solar Cell Measurement  Analog Output
and can be incorporated together with -V measurement data. of temperature of illuminometer

If Keysight 34970A+34901A is connected, the arbitrary analog signals
of a maximum of 10 ch(es) can be incorporated.

EEDRIE

Arbitrary measur.
<
<+
<
B ———

Keysight DAQ973A
+DAQM90TA

ELNOREY. EELEREBEABETORX 1 FEOHEELI-VEIZNTTRETY,

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

ABEMEIL OFRIIMEFEEEOMAETFMERATEET .
Fr  1TEBIESEICR—REIZTEETHADL ., THOFR B E IR
AN ET ARBERICIEIREAEDLGHEEICLRYET,
FOHME. HOoTILEBOEILDHAXDAIANTEETS,

It can be used for the serial characteristic change and durability assessment of a
photovoltaic cell.

Moreover, since it is made once to a pause condition for every measurement, o ER ML TS T
it becomes a function very effective in the inspection business measured while exchanging BEasrasain i %
many samples. - o 3,
; : . EA s 1TSS I i i
Each time, the input of the size of a sample name or a cell can be performed.
£ | 1o ==

HAMEFHETAPVRANDERZRIRTEEY.

Stress is impressed and durability test is performed.

| | mwsomn| 1000 2] L ABEMEILOMAKEDOFHEmETIEE. RBRPOXNL RE TR N6ELHE
| (B L L= Mo EEICRIRTEET,
) e -OPEN, -SHORT, -VOLTAGE, - CURRENT, *Vmax, *Imax
- = 1| VmaxImax(d, ERTORIEEEEALET .
C | ==
| When doing durability test of a solar cells, the stress under examination can be freely chosen to
the six following kinds.
+OPEN, *SHORT, -VOLTAGE, +CURRENT, *Vmax, *Imax

Vmax and Imax use the last observed value.
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Trend measurement of the long time of ISC or VOC can be performed.
ROTRAMMKGEMPODSCONEEH LBISC/VOCHLILDERA L. ABERDIEEENDFHEEITVET,
ISCIENAFREELZENMTE. VOCKNAFRAEREMNMTEE S, YTV 205 EETHAEE,

The observation of deterioration of ISC/VOC by light irradiation, such as a “perovskite solar cell” and “DSC”, can be performed.
The response delay of photoelectric current can also be appraised. ISC can impress bias voltage. VOC can impress bias current.

ISCORLURBIZEH 1SC trend VOCHRLUFRBIEH VOC trend

,.." ISC voc
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vy —HBAICERL ZISC/IVOCE= Y —HTJHETT .,

The ISC/VOC monitor interlocked with shutter opening and closing is possible.

BERO . BELILICEEY—5—L3aL—2DORBREC, #HEiELL o _ —
EHRRROERERINERIZTEEY, 4088 |~

COMREIE. E=A—FRMERBFICY vy a—EF —T UL E=4—HT L
EBITUrYE—FE IO —RSE RV VI —EBEELARETY .

The identification of quantity—of-light adjustment of the solar simulator by the standard cell before

measurement and connection wiring of a specimen cell can be performed simply. YrvB—EA—TUL, Dyyha—EF—TUL,
. . . . . ZHA—FETL - 4=
The shutter ganged operation which opens a shutter simultaneously with a monitor start and makes ISCHE=Z—ZFTLFET, VOCHE=A—ETVETS,
a shutter close with termination of a monitor is also possible for this function. ﬁA shyu‘tter 'S Gpemat] e enusterislopenedland
ISC” is monitored. ’VOC’ is monitored.

SEZI-VAIRNTEET. (15R1> b ZE2msTHIE)

High—-speed -V measurement can be performed.(15points/2ms)

BRRAOKBENTII. AEHEEDOBEWV-VAERRZGL-OIZ, BIEROESFREILIPLC, BIE BERME X5msTEE.
BIERAMIIEIORA VMU L TRIEST AN RULBHGBERHTT,

COHE . AIRAIV ORI ERE A HI25ms TT A, 307R4A 2 bDI-VRITEICE S BB (30.75secl THEYET

LAl /LRAXFEDBIET, KYERTO-VERIEZVLELT DIGEGENEYET . COR, BIELNARELREDYEMRAZE
BELTHECEFEETY, - B RGAETITAEROEENMETLET,

In order to obtain an -V measurement result with high measurement accuracy in an inorganic system solar cell, it is the safest measurement

condition that measure 1PLC and measurement delay time in about 5 ms, and the integration time of a measuring device measures the number
of points of time measuring by 30 points or more.

Time required for I-V measurement of 30 points is set to 0.75 sec since the measuring time of one point in this case was about 25 ms.
However, in measurement of pulsed light etc., there is the necessity of performing -V measurement at a high speed.

At this time, it is important to know the fastest physical limitation that can be measured.

Moreover, the accuracy of a measuring device falls in high—speed measurement.

(30”'”'? F;&Zm;vsalli ARYILTOREDY LTI EERIL. 10usTT, #LVEL T, 100/R4 2 bDI-V
Gl > BIEEIms TR T TEEY,
LML, ERIEISMUDBREISEE. Ry —JIILOKBEMEBEDRERD

- g BRERS ZFERIDOFZEIZKY, ERGENSELEHRAKNIGEMTH, HEE
= Ty, HI-VAIEZEITS1=0I2(%. 60usbl L DRI BEBBEELNELLET,
= Y FOHEER, I0usD YU T) T ERINERERZ-VAIEEREEZ BN Z/INDER
5 % RIfRERYET,
3s 5 EVWUTYL T REI FERATIAERORRICEKELES.,

. | (BN TY SR - B2901A/B,B2902A/B=20us , B2911A/B,B2912A/B=10us)

Voltage[mV)

Therefore, I-V measurement of 100 points can be completed in 1 ms.

However, in practice, under the influence of the capacity ingredient and guidance ingredient of the system of measurement of the voltage response
and connecting cable of SMU, a solar cell electrode, etc., in order for an inorganic system solar cell to also perform positive I-V measurement,
the measurement delay time of 60 or more us is needed.

As a result, the sampling time of 70us serves as the minimum time interval that can obtain a normal -V measurement result.

HRBLENGA—9D25BRRFEZSHRLET.

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

:@m%i&ﬁraf:&)[:[is l—ﬂ—{ﬁl]’@jgl}%%iﬂt)b@ BERBANEET Temperature coefficient input screen
EITA—ADBRERBESHMIIBELTRDENHYFET . | ' g
?ﬁ%ﬁ?‘é/ \7)‘_9'j:~ Isc, Voc, Pmax,FF, %?ﬁy‘ﬂﬁ'@?’o | Eil!{?i-ﬂi.!il!) M ISR ARNE |
In order to perform this conversion, it is necessary to grasp the temperature - AMRE

coefficient of each parameter of a photovoltaic cell in _ Bcflse  Woc Pmax  FF n

advance by the user side. target parameter = Isc,Voc,Pmax,FF, n {| oo | o0 [ o0 | 00 [ o0 |




B, EREHICI-VIAIBHTHRTT .

I-V measurement is continuously possible every day.

EELE-BBEANSKRTELET. B8R -VEIEERYERLET, D e T S S T BT

1 H&K65000EDI-VEAIEMNARETY I LA = v e ST = -~
BIERRIE. BRISH LD Excel Ty Y ICREFSA, BIEBHH O e ~
Excel F YO ERENFE T, e s b = -’ R .

ROFHELOERC. BARRICERTEET,
HERPOw/ILmEiGEERRETRESNET,

[-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. i |
It can be used for the surveillance of the characteristic change by
various stress, and an outdoor examination. .
B Al [CExcel-Book W MEREN . RESNET, - — - ——

The cell both ends under examination are
neglected by a disengagement.

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

EBEER TDarkI1-VHIRBI NTEET,

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

il s S R N D 4 B2900Y ) —X [FE SN BEETOEBFRAEN AR TT H S, HNERED

DAL S0PA J,// DARK I-ViHIlE AN AT BEISAEY E S, (0.1pA/0.01pA)
T m— FEE, TLOPOA—ZHOEQT U A—FTREL TLIDARK -VEIZE 1H8IE
Z MBI ET
o LA - T00pA| (B2901A/B,B2902A/BM 53 f#HE 0.1pA, B2911A/B,B2912A/BMD 73 AZHE 0.01pA)
& ' i | BBAIES L. AIEBETEHYEREAN L, TEEZELY,

e ﬁ‘ﬁgiﬁo-mpf\ 10pA After the current measurement in high resolution is possible for B2900A series, DARK-IV
0)‘:,5'];1%%_ measurement of minute current is attained. (0.1pA/0.01pA)
2.001 i i i 1pA| In DARKI-V measurement measured with the electrometer or the pico ammeter,
2 g "::Jlﬁ.ﬂ?w} LS e T{ measurement becomes possible conventionally.
(Resolution 0.1pA of B2901A and B2902A, B2911A, resolution 0.01pA of B2912A)

HZREROSTHZRBHAT SN TLET,

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

IVAIEICE > TEH I/ NS A—2 2 TIZ, Pass/Fail ¥ EEDHFEH | - e
ARETY . HIEE STz ST A—A(E, Fif TExcelV—MIANETHET, [P— T
HEDEBHEEZITICENTEET,

In all the evaluation parameters of the 2nd clause computed by IV measurement, a setup of the
judgment value of Pass/Fail is possible. & mmiEve [ &8 | #a

= A |

T T | | 1

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. ¥ Rt | | » '“
¥ B i TRIE v Kl L3
SRR | —jai 1 ® =
ATHEBANEET _
Pass/Fail decision value input screen | | = mmmis | | s
= i

= RAEBET. Dark -Vl EEOneSunl-VHIBZ—EICHIBTEET,

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

DO REER. RREEORAESHEZERICERL. TORHEEHZEPMICEERTLLEALERMITREE T 54
BeTY . HIZ (L. TDARK IVAIZE 1&. TONE-SUN IVBIFE1Z T 9w TITW=WEEIZEFRITT,

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 #IEDARK-IVRAIEZLET, RIZU vy B—%HE, ONE-SUNDIVRIEZTULET,
DARK-IV measurement. g—p Next, a shutter is opened and IV measurement of ONE-SUN is performed.

0 T T
P ISR——————
I ety
"‘

=

02 o 0 REM 04 o8
o1 [l 21 ®EM o4 o8

Blpa . .




BFE/REBEORILZWRTEZET,

The notation of Japanese and English can be switched.

=
q E,Mgt;ggmm] AABEBTHERT 5184 AVIFOBEARTEARBLRBE RN ERET,
 Engln change of

: BAGERMS-Excel AN TARYIMERAT HEE L. RFIMICEEREICUVRD
. Ikljapanese and English Ui'd’o

3 S0He 3 B0HE
= Meas. start from oulsde

When using it by Japanese environment, a change can do the display of this software in Japanese and English.

| When using this software except Japanese version MS—-Excel, it switches to the English notation compulsorily.
g~ faensc =

MR RERET. SE-BENBERAOMNBHITEET.

Measurement of a voltage—current response can be performed in a function wave generating function.

R OREMEICIY  BRBCOEE-ERGCEEDITMMATETT . EE/EHROFEEELAEIL., /M 0usfHE
FRGRIESSHEIBECHF D) ECTRENARETT, FEAGENOBBEHCTOILEEITMICEDEAETT,

BIZIE. 1EFE1007R4 > F(Max.10007R 1 M) TR T 5156 . 1R OR/NEHIX. 1ms(IkH)IZREYET,
TEIE.DSCEEALT. BALEE KK CERSSEZAEL=HITY,

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.
[or

] =

am

413

BEICHLTERSAENTIERT B, EEERMBICHBEESELES D,

completed behind time by electric current to voltage.

BEEAMOEERIEAELD,

Phase difference occurs between voltage and electric current. Nonlinearity arises on voltage and electric current.

EFDRABYRATLUANTYT IV —KRHTAETT

It is upgradable to a spectrum sensitivity measurement system.
VAR AT LE . EFHERAERTLANTYIIL—RTEET,
® EB/VOA—FHHXREEMLET,
@ E/VOA—EDIEFBTET BI=HDH/INT—A—2FBMLET,
@ FVAIEYINE EFHERATEYIMNTYTIL—RLET,

An I-V measurement system is upgradable to a spectrum sensitivity measurement system.

XAk EFNEAERYI+O
HMAHEOJECRHELTLET,
1. Monochrome meter (spectrum light source) is added.

2. The optical power meter for measuring the light volume of monochrome meter is added.

3. I-V measurement software is upgraded to spectrum sensitivity measurement software.

I_VLE\IIE:/X%-L\ IV measurement system

Shutter control

=] Solar Cell KV CURVE T
Q . (TmEE -
Solar simulator | | T e "'”'""--.-I..

=
[ ]

Solar Cell

Keysight SMU B2900A/B Series i oxTeae v} :

-
r e IPCE CURVE |
o) - |
W -.1*

R T ] =9

EFHERATERICENM ;'J-F . .\

It adds to spectrum sensitivity f : /

measurement. : 1"‘_‘_
L = . S T R L T -

®5iE 5% B =

de R — A S FHIR MLS-1510 it
jiE/\.'j r—% 300nm~1100nm SBROEEEAE
Optical power meter Monochrome meter & ot D I & £ TE

Response measurement of photocurrent



B &5 3 2N RYTREBESE BT=HIZIE. 14T . MS-Excel(32bithR) N BETT
ABGEBI-VRAIRY 7 MEE G iaccisoi.

tR & 1 - : S e :

NREBD D& e ek | YIMER | s
AlE R soft product number " . RS
Applicable Device Difference in function GPIB Board vendor soft price

Keysight SMU s W32-B2900SOL3-R | RATOC SYSTEM# ,

2250088 | (e 320,000/ | i) "

Series 1chTHRIE W32-B2900SOL3-N | NIE.(E 1= (%, H#5%) MS-Exoel

m W32-B2900SOL4-R ] Satorz02y ¢
Gl ILFHUTIL - - RATOC SYSTEMZ 2019/2021
2ch T 5 AT Ak s Ak 380 OOOH (32bit only)
hTRERIRE) A1—THHE | |\ 39 B2900SOLA-N | NIE(ES (%, E#E) ’

EMERITEHERIIEATHYEEA,.
AT ar
S LRfE >
AT BT —T L i s § =
BE E i _ Max. 6A/80V \-—k—?_ﬂnh
S4W-01 | 14,000 — EX om(S—LEE) =

DB — LR (T E
4inFiERT—I L :&l_\ V-‘——-‘h

(EY—DER) N
40N FF q A
nE T ff y Max. 6A/80V -*U:D
S4W-03 | 18,000M RE 2m(T—ILR#R)

—LRfFE Fv/v 4P
RENGEMER T —TIL 40FF S W

BE 7E fif - Max. 5A/80V
S4W-02 18,000 K& 2m(T— LK) AREAERFIIERTEEEA,

> 2

#UNETRIE R
g —J L 40+
UE i

S4W-05 | 82,000/

TRX/A— /A X4—T JLE ,f_:./;.“. PR p—
AlRFHEER T —T I e )
= NFF-TRXE TRX/B—/A X —T L

BE 7E fifl

S4W-04 | 350,000

7=A

E& Im(#H—=K/>—ILKR)

TRX-/\FF 2
A3 —0YJ0N/OFFIEEAH

V—7—3alb—4
oy 58— BRI

1 T AEFRBFITRA(VTF

TETA 2m
1 = 3m
B E {i B2900Y) 7 —®M AA=AILYL— Y—25—2aL—420
SKIT-02 | 39,000 ARYBICEE (DC300V,0.5A) vy 3 —BREF ~

YIRA ST BKeysight B2900A/BSY) — X DAEFEEE 2022.038 5

,, B A H(DC) L DO A Min
BE Ch#g 5 R RE i SR RE Sample
(I R[ BE72VOC/ISCHE ) L e e — L) py—— . Rate
]
B2901BL | 1 | 21V/1.515A (ﬁssovoooﬂﬁ;:*%i%ﬁﬁ 1uV  [10pA | 6.5 | 0.1uV |1pA 200us
B2910BL 1 210V/0.105A, 21V/1.515A {%%5.5 TuV | 0.1pA | 6.5 |0.1uV |0.01pA |50us
210V/0.105A, 21V/1.515A
B2901B 1 6V /3.03A 55| 1uV | 1pA 6.5]0.1uv [0.1pA | 20us
B2902B 2 e 55 | 1uV 1pA 6.5 | 0.1uv | 0.1pA 20us
B2911B 1 9 6.5 | 0.1uV |0.01pA | 6.5 | 0.1uV [0.01pA | 10us
B2912B 2 L 6.5 | 0.1uVv |0.01pA |65 |0.1uV [0.01pA | 10us
B2901A (gm| 1 g:/(}\é./OOéLOSA, 21V/1.515A 55 | TuV 1pA 6.5 | 0.1uV | 0.1pA 20us
B2902A (am)| 2 b 55| 1uV | 1pA 6.5 | 0.1uV | 0.1pA 20us
B2911A (azy| 1 & 6.5|0.1uV |0.01pA |6.5|0.1uv |0.01pA | 10us
B2912A (zm)| 2 O 6.5 | 0.1uv |0.01pA | 6.5 | 0.1uV |0.01pA | 10us




SFvrxII XBSitI-VHAIEY 7 (Max.30ch, Max.60ch)

Solar cell IV measurement software for multi—channels

AYTHIF BBECEREEOEREI—UEFNTEYFEEA,

Apparatus and no wiring-related expense are contained in this software.

® Max.30ch XGEMI-VRIFY Tk
BHRARMAN RHEEEGE g g

Stress impression function by resistance load BfiEnERGR
VImE { SCANNER
W32-B2900SOLM4 (DAQ973AM) ' DAQ973A
W32-B2900SOLM2 (34970AF) :

KEYSIHGT#tSCANNER
DAQ973A

45 FiEE A
j Max 1A
1
bR =Rl
KEYSIGHT
B2900A/BI1)—X
TIVFILYY DAQMQOIA(S*&)ﬂ
4135 F 3% 10ch * 3 = Max.30ch o
Max 30ch ¢ D——
EHR AR EL(Max. 30ch) D 1Rl EHR AR A Y(Max. 10ch) D # AL EH AR A Y(Max. 30ch) D # AL
% DAQ973A DAQ973A ﬁAanA DAGMIT3A
B2900A/B Series B2900A/B Series FHOFa1I—4 .
* ' DAQM903A(1 %) B2900A/B Series * *
TILFTLIY
TILFILIY TILFTLIY FOFa1T—4
DAQMSI01AMax.340) DAQMIO1A(T#R) DAGMI0IAMax35)  DAGMIO3A(Max 340
AmFiE AHFiE AiHFik
10ch * 3 = Max.30ch 10ch * 1 = Max.10ch 10ch * 3 = Max.30ch
® Max.60ch ABSE MI-VEIFE o
i AEERERA :
L L .
EMARALL AERRMATE i 34937A AAET 1—IL32ch (Max. 480) i
Stress impression function by resistance load { (142U 2ch fE A, 16ch*44K=Max. 64ch) 34937T

VT &% W32-B2900SOLM3 ‘ | LR

KEYSIGHT 34980A
(B—FZROvh#=8)

4 FiRGE A
Max 1A

KEYSIGHT
B2900A/B Serise

-

¥ 34921A TILFTL U4 (Max. 31 B "
(ﬁ 488F 3% 20ch * 34K = Max. 60ch BRAR

Max 60ch

5 3 Yk B HOIZIE, BT MS-Excel ALETT
$F v 3N KBREI-VAIRY 7 MEE G GTEEES T e Ee

SR 4D BIE FR 5 ) Pl ) N
; - 7 RGN ANk =
mervan| e GPBH—KA—h | B
SUM | ZxvF soft product number GPIB Board vendor EEBEESENEEA,
Keysight SMU |DAQ973A W32-B2900SOLM4-R RATOC SYSTEM#!
B2901A/B DAQM901A Max. 30ch 760,000H i
Series * W32-B2900SOLM4-N NIBL(FET- (2, E#RE) Windows7/8.1/10/11
(32bit or 64bit)
34980A W32-B2900SOLM3-R RATOC SYSTEM# MS-Excel
34921A Max. 60ch 880,000H 2010/2013/2016
% W32-B2900SOLM3-N NIBY (7= 1%, B #58) 2019/2021
(32bit only)
34970A(EE %) W32-B2900SOLM2-R RATOC SYSTEM#!
34901ACE®) | Max. 30ch 760,000
% W32-B2900SOLM2-N NIEL(FEf= 13, BiR)




EIF 7T a g ¥W32-B2900SOL4IZBME N B AT,

AIGEMI-VBITE + BHEFETAIE
SMUD B K L. 2chB AT (B2902A/B,B2912A/B)EIFIZx iELET,
Q TE M/ A H T
VdZEEEL T, VeFRA—T L. dZBIELET .
B i Er——(E)
“Vth b =
EHEEOF YT BEE | -

*Vth(sat)
faffEEO XY THREE

VdEE /1d8E i SOURGE

Keysight &
i B2902A/B

B2912A/B

Q@ e it/ At

VeE /ST A—FISLT, Id-VaR R AELFT ABEMI-VAFE + HHFET
[ — ) 1 )
;E PN x5 9 HGPIB it
VaRA—F/dfE ! ' W32-B2900SOL4F-R | RATOC SYSTEM
it L 460,000
2 = W32-B2900SOL4F-N NI
e BHEFETEE BREBEEENTCA.
=| i
a e W32-B2900FET-R RATOC SYSTEM
, - R=zma 280,000/
; 1z = W32-B2900FET-N NI

XEBEBAE KEGEM-VEIE

HBRATESY—F—>31L—4F. RS RBICELNET,
HAL-C100 (tERIZ & 5~100%)
Q35— 3L —ADRBEEDMICELSEEANS  HAL-320 CemEiom -0
-VEIEETLNET, HAL-320W (EE A Z & 30~100% )
! o rirs NDZALAEBEALT, SHITEREICHBAATRETT .
Sy 2 — BRI ——
St = il 15

Keysight$t
B2900A/B Series

VOoChZE ik - RsD %1k

AFY

FEATTREGY—7—Y3al—4% [F BH A X HIHAL-C100], THAL-320], THAL-320W] T,
HEEREAENE LA,
VILBRE %t i3 HGPIB 1%
W32-B2900SOL4L-R RATOC SYSTEM
W32-B2900SOL4L-N NI

460,000




HBRDFFYFFMIE KEEEMI-VEIE

Q VEEED. REOFIOECRETIEREHERELET,
SMUD B K (L. 2chB 4T (B2902A/B,B2912A/B)EIFIZR ELET ,

Solar simulator

I-VAIE R DIFRD
FIVUFXEHELIL
THEES 5.

FSYXEMIELT:
ELUL-VEFE,

HEL)L
EBFZOEFBIER)

Agilent SMU

B2902A/B,B2912A/B | pest kL

2 jﬁ:lﬁ@%j‘/#’o)?/a I_ |
&= I-ViEES . Cy S S S —

PmaxBEIERE K[5E MM A 45T
@ HOEEADI-VRA—TEFNEHDS . EBMIPmax i EEERLETET .

,Foward Pmax

™\ Reverse Pmax
. PmaxZRtH3 50D | :
.................................. MWNEEDI-VAA—F |

f\lﬁrh\ﬁ ﬁ\\f ; N
\'( '\Iu,f‘%-x‘f

'Illlu' | ”"1 I I"IIII |I"|'II|.I I\ I', I”' |'|I"| 'ul."I.'”'u““”II'JI'u'I'l I'

" il

Pmaxa)’x’—i

HEBEEFN LA,
‘/7"@% ?\]‘FE?’%GPIB \Jjbﬁﬁ*ﬁ

460,000

PmaxE RHT B0 W32-B2900SOL4M-R | RATOC SYSTEM
WattfE 7 —% © nmEsed ’ - “ || w32-B2900SOL4AM-N NI

EXTY) L X [E]E D &E -VEIE
Q@ EATULREROI-VAEEBETHTVET,

—EeTh—T [—ﬂam—v;ﬂuifl;éﬁté

o —EOERMEROYL TS

” THVEIEEFVET,

-50 Solar simulator
-100 GP-IB

B »
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Agilent SMU
B2900A/B Series

- 1
3 . BRI TH LTI,
= EXTUSRDAZNEC DL, s
= o EVEMTHLTULTLES . SO N
g y, YIREE %54 %GPIB 4%
- :: " W32-B2900SOL4D-R RATOC SYSTEM
N 460,000
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EFHR+PAREHVIIB AT A

AN
S IFIFEMLS-1510

Newport
FHINT—A—4

KEYSIGHT
B2900A/B Series

AMEoBFHE

L=t
a’

AR RT LB R

SRHhY0n78Y

] R NER (Pociz&zhFEtA.) SEMIE 20020
YANKY RS TR “ BHEDHHE MLS-1510, EIER4V R, ByFL 2 X(0.56) AL—RT 74/
ARABREIE | MUS-1510(FullSet) | i 250m~1100nm. B fisE 13mm P ~Gomm 2 605.000F
(BAR 7 AR) ' '
XA TavIT74/83—(Low OH)IZKY K&K 250nm~1800nm
R B E i 2910BL. F/37—A— 4 1919-R,818-UV/

EQERE YR | EQE-MEAS-SETOT | Goefene e ot ™S oman 5 "% | 1,420,000/

(B BIERED) XEATHATHRICLY . MESEDYET.

SRV TR 7 | W32-B2900SOLAS2-R | sy 7y 7—= 1,050,000
O ffite(d. FELCERSNDHAAHYET, AVaAVF ERMEKICEENTEYE LA, A A
O LRV RTLEMIE. CELICLYTRDOHRBEDARNARETYT ., TDHE. IRSRBEYIZHEYETS, St &8 5,075,000
OIVEIEIZIE, Blif. V—F—>3aL—4NBETT, EEEREEFNTEYEE A

ANEE T ERCERICBIBENHYFES

¥ i o
FE#XT/ 70%ER
E/HOREF, 1—H—RITTAEIESL,
S48 mE filli ¥ 2021.02
EQERIE vk _ _
Jppvgoeinl EQE-MEAS-SETOT 1,420,000
AV IRII7| w32-B2900SOL5-R 780,000

EVHEREIEERTEYFEEA,




BRAhs078Y

LCR meter measure system

°C-Fill °C-Vill ° C-THIRE °L-VHIE
[ ] - = =
L-THIE FELHE ERREE ‘PNERZEESHZE F~
Dielectric constant Permeability
N ER
LCRA—% E4980AL S E A 202209
- 20Hz~300KHz 672,000
Keysight BIEEEEE | -20Hz~500KHz 942,000
LORA—% E4980AL -20Hz ~ 1MHz 1,211,000M
) DCBIAS40-KIT (DC-BIASA7—T Ltvh)
GP-IB¥—7J )L
50
DC BIA -}
DC-BIASE R ’7 I
(:I.—“fﬁll'C“‘_FﬁE"FéL\o) DG-BIAS GP-1B—T )L 240,000
}('l..- socm____z_g_z_/;l
by &
*DC-BIAS# &R (=42V, 100Hz~ 1MHz)
Keysight . DC-BIAS
B2900A/B 1) —X FEFA GPIB-USBZ #1238 (REX-USB220) 48,000
+42V
100Hz ~ 1MHz | StElY 7~ W32-E4980BIAS-R 450,000/
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&5t
==y =]
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=l IMHz84F  E4980AL-KIT-1M 1,949,000/
" g DERICHRREEATEYEC A, LRI 2021 F2A0MBHTY . FEACERIAIBENBYET .
ADC 624X
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30 65,000M
[\
GPIB-USBZ #2288 (REX-USB220) 48,000
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EEEICHBERIIEATEYERA, LERE 202128 DMK TS, PEUKERITHDIEENHYET.

B35 | 7E 151 R
FEERAEH ~V 3 5 45
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JIrEE  |GP-BR—F] fliiE
W32-4284SWP-R Zhvy

190,000
W32-4284SWP-N NI




AXEZitI-viIRY 7 b
KEITHLEY 2400 Series
ADC 624X Series

e

ADC 624X Series

KEITHLEY 2400 serise

[EhEIR1E])
/82 :MS-Office MNR B CENE T B IREE : Windows7/8.1/10/11(32 or 64bit), MS-Offics2010/2013/2016/2019/2021(32bit Only)

RAM : Windows7(4GB L E) Windows8.1/10(8GBEL k)
TARTL— 1 E1,024¥900LL £

[E#E]
Windows 7,Windows8.1,Windows10,Windows11 MS-Office/Excelld. XKEXAVOYV It DEIZETT,
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Y7 hRBOKRRED [-R] DS
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BER | SbyIYATLE WESE  ShyIURT LM

s | USB2-GPIBaY/ —%4 WAL usB-YUTLAVIN—E
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