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Exact evaluation according to JIS
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ExcelLT. JISKELTAXBEBHOLEBHHNBEZTVET.

On Excel, full automatic measurement of the solar battery according to JIS is performed.
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Example of the variable pitch width I-V sweep of this soft feature

Operation screen on
an Excel sheet
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In a sweep, ISC is measured direct.
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Pitch of the VOC neighborhood

is narrowed and the accuracy of
measurement of VOC is improved.
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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 [-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.

EERBE/ ERFZEAE

Real current / current density measurement mode

DEHRER(sc,Jsc) (1) Short circuit current(Isc,Jsc)

QRKEE(Voc) (2) Open curcuit voltage(Voc)

Q&K A1 (Pmax) (3) Maximum Watt.(Pmax)

@R KB ABEERE(Vmax) (4) Voltage of maximum watt.(Vmax)

OmAHAFEER(max) (5) Current of maximum watt.(Imax)

©Hh#RE F(FF) (6) Fill factor(FF)

@E 5 (Rs) (7) Series resistance(Rs)

® i 5l 3E Hi(Rsh) (8) Parallel resistance (Rsh)
EEREERAV) (9) Current of specified voltage(lv)

WERHAEEE(VI) (10) Voltage of specified current(Vi

OEHRHED) (11) Conversion efficiency( )

DAFHETRILE—W) (12) Incidence light energy(W)

OREFERE (13) Ambient air temperature

AEBEABICHORBSCNDABEBOFHEYR—FLTVET,

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

E)TROBBEIL. AVIFIZTICABLERAND. 2TA—FRTIAETIL,

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

EEXHGORT LIEN

RS-232CIZ &% Ay a—HilfH Hand

BIERRF TR VT

Solar simulator

switch for measure. starts

Oy 82—l
Shutter control
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Option ‘SKIT-02’
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Digital multimeter is used and a max. of five kinds of
signals can be measured.

KEYSIGHT SMU B2900 Series
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Arbitrary measurement
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L Arbitrary measurement X

Keysight DAQ973A+DAQMIOTIAZE T (X,
RK10chDEEDBIENAHEIZEYETS,
SE)V vy A—HFIHHADAQITIAL D B AL AT

<+——————————— is used, arbitrary measurement of a
<+ maximum of 10 ch will be attained.

If Keysight DAQ973A+DAQM901A

Solar Cell
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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)

FEB)ZOTILF YT IV RA—THEEIE . VIR ETW32-B2900SOL4 | 1= 1T THIGLTLVET,

( BEDRA—TEE

Usual sweep measurement
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Example of measurement of Si solar cell I_v;‘&ﬂz
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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.

Perovskite solar cells |I-V Curve
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Multi-sample sweep measurement
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Measurement of a current wave form
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Current waveform(time base) during i-v measuring
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It turns out that the cause of hysteresis is a transient response

of current.
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Hysteria disappears even when measured with a sufficiently long
measurement delay time Can not.
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AEBEECNORAMFMETVET.

The durable performance of a solar cells is appraised.
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® —EDERMEEICI-VEIEETL.
BIBLAIEMNTEET,
-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 it AHERF (. MYDI-VEIEL. RFO-VEREBICHBERRLET,

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

® it 2 & JTZIWEALIZERATEET, BlAT 5B HEIEITENS1DEFEEITERL
T3, ERXTYULRE#ESEILTIL., [FowardlReverce Il Average | DFNFNDEZERLET,
(Isc,Voc,Pmax,Vmax,Imax,FF,Rs,Rsh,Iv,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.

I
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OB DATEETO>OTCVEVEMEE. TEOEEDRN RER/LICEIMERET,
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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SEHNBEEICIY. RELIFPLBAXBEEEED 7YYy 7THRELET.

By a full-automatic—measurement function, measurement of a highly precise solar battery can be performed simply.

EEHAEMEESE. NVAVAITRAEERHZBEBMICERELTI-VERIEZITOHEE
- TF . ABEROREATAT, 1—F— A AT EHERE CELVBETE, 741
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Lo Lo HELEARBER LT FEATHLGZESDI-VRIEICIEIXREREFTT,

EHRAERF . PEEHILTE#EBEBINAABRIATOET . [WEBE L. iR
o || VAR OAELT EBEERESTONES. (BEEDIE. BE. HEEEOHE
ERTThNET., LLHA. FHRETCEHLGEHTORAENARETT .
A full-automatic-measurement function is a function to set up a measurement condition automatically by the personal
computer side, and to perform [-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 I-V measurement J.

”Automatically [ each time 1”7, rationalization of a measurement condition is performed each time. Of course,
measurement on free conditions is possible at manual setting.

] 28HAIE
ZERLET,

Full auto measurement is chosen.

EBEY—5—3ab-90 vy —FHEARNAHNTETT,

The shutter control of a direct solar simulator is possible.

BIE 2 (B2900A/B)RAREBED T ORI/ 0ZHERALT, A&t R EEEAREICLET . (T3> SKIT-024E )
1 TAILEAEFERALT. Y—5—>23aL— 20 vy iA—HBEE2E ALET,
2TCHANANESICRABLTRAI—T2HIBTEET .

BTUANANEBIZKY,. BEAE/AEREEXZETL-EZ. 2B TOI-VAEEZHBLET,

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.

B2900A/BEE D T 2 2L/ Ol F BIEBRIAE TR F
Digital I/0 terminal on the back of B2900A/B Start Sw.

Solar simulator

3 V—5—23aL—80
v s—REF A~

*+Fa Shutter
SKIT-02 A28 —0Y4 0N/OFFIEE AN opening—and—closing
terminal

[
Ah=HIL)L— - s p
RS-232CIZ & % 2 v v & Hl
(DC300V,0.5A) Shutter control by RS-232C
GP-IB
RS-232C

SESUABEELORNBCFUNR TEBEERT Y 7IER 1 — 7 HkEl

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

TAIERTYTRAA—THEE Y. -VRIEB 2R EY —BEYFTRAENTELD T, FFEORELZHESEKG
B/ PREEMRES 21— ILOBETIIVOCEDREREAMLLEY, ISCEQRETE. 2T EtOEEEEB
THRA—TETV, BESCEIDBAEEITI-O. ISCIENERELBENTEES,

In order to measure the whole [-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.

@ —BHUEEEERRA—T Q@ 2BEFRTYIEBBRA—T O LEEERTYTRBRA—T

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

g

DI ISCIEZEERE

BEIE, Mk YISClE
EHHLFET,

DIISCIEZEEEEE

ISC value is certainly

ISC value is computed
by interpolation.

passed.

ISC value is certainly
passed.

FFEA KRS /
SEALABELT

VOCHBIEFREMNM L,

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




2ONABEEER2AIBARBHTERTY,

Perfect simultaneous measurement is possible in two solar batteries.

2F YR IILDSMUEFERLT. 200 KRBEMLILEZRLICRAKFIEEZTICENTEET, 2FrURILDOSMUIL.
BERABCTRAERBICEAPERVEALAEZITVET . 2FvoRIILOTELRBPAEICELY ., V—F—I3alb—
ADHDIECEDEEEZZITT 2 DOOKGENOHUEDELERICREET HIENTEET,

F -VAEPDOAEBEDESCEZRKICAESTHEXLTEFET,

(B2902A/B,B2912A/BZERL T, VIMEZE TW32-B2900SOL4 2T THIELTULET )

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 I-V measurement can also be measured simultaneously.
(B2902A/B,B2912A/B Only)

150 A,
2EGFVE G it o my PO KIS E - ViRl E ] -1

i X KBRDOFZYFHIE
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Solar cells I-V

= HMIETACDBE ¥
: | AEXLZEAE
- ‘l Light vol. change is meas. | ™

CURRENT {maA)
.
CURRENT{mA)

o 0B
VOLTAGE (V)

BEVEELGE., BASEEFTOAEBIRBNENTETT.

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

BRASEETOVILFA—EDIEHEEYR—MT 5P

BYFEIT . RVWELT.BE-EE-LE-BEFOD
FEEOT7FOJETEIILFA—FTREL.I-V
BIET—2E—HBICMYRALIENTEET,
Keysight DAQ973A+DAQMIOTIAZHEHE T NIE. BRK grg00a/B
10chDEBDT7FOTESERYRALIENTEET,

I am supporting connection of a maximum of five sets of multimeters. 8 Bl RE/AEFF
Therefore, arbitrary analog signals, such as temperature, humidity, the TILFA—A DTF7FRTES
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.

FEEDRIE
Arbitrary measur.

Keysight DAQ973A
+DAQM901A

ENOREY. EELEREBEABETORX 1 FEOEELI-VEIZNTTFETT,

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

KIGEM L)L OB RIIGEFELE O AL MICERTEET,
F 1RBIESEITR—XREICTETI Mo, SHROEME RIS
ABALAETOREFRBICEIREAMNGHEICGYET,
ZTOEME. HUTILEZOEILDOYAXDANNTEET,

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

 cumvy

Moreover, since it is made once to a pause condition for every measurement, H
it becomes a function very effective in the inspection business measured while exchanging
many samples.

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

HAEFHETAPVANDERZRIRTEET.

Stress is impressed and durability test is performed.

e | 1000 [ amosms KEBE M EILOMAEDFTMZEITIEE. ABRPORANRETILD6IELE

| | B roamisTs. n [mn ] MNoBERITEIRTEET,
| (SSI\:URESS VOLTAGE ~| o] 00 v umt] A | ‘ OPEIL "SHORT, YO g, ooRREN T rVmax, imax

' - B Vmax Imax(3, ERIDAIEEEERALES .

| CUUI;FI;E)I(\JT When doing durability test of a solar cells, the stress under examination can be freely chosen to

- Imax the six following kinds.
’ *OPEN, *SHORT, *VOLTAGE, *CURRENT, *Vmax, *Imax
Vmax and Imax use the last observed value.




NA7ZAh1 P AXBEZBBEPDSCAHISC/IVOCH ML > RHIBVIEERTFFEZFTVET.,

Trend measurement of the long time of ISC or VOC can be performed.
RATRAMEKRGEMPDSCH IS LBHISC/VOCHLILDEB L. REROEEENDFMEITNET,
ISCIENATREREZENMTE. VOCENATRAEREMNMTEES . YT F 205 EIFETHEE,

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.

ISCORLURAIZEH| 1SC trend VOCHO KLU RAIZEH VOC trend
. IsC i voc
£ S
ga. Ses
o w0 Hﬁ Is] 50 o Qo % NF:1{S) Py "

vy Y —HKBICESL ISC/IVOCE= Y —HOJRETT,

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

BIERTID ., BEEIICKDY—F—IIaL—2DRAEREL, #HERXKEL e -
BRRKOSBEERINABEICTEES, [ -ase.89 | 0.5%1 ¥
COWEEX. E-A—MBERBICO vy EI—FF—T L. EZ4—KTE ' s | (@ ]
EBITV vy A—EIA—RSE BV Yy A—EBBELTRETT, / .

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. DxvB—%F—TL, SxyA—%EF—TL.
The shutter ganged operation which opens a shutter simultaneously with a monitor start and makes lSCG)%:?—{—ﬁDiTO VOCHE=AZA—HFTLET,
a shutter close with termination of a monitor is also possible for this function. T}Ssél’uizt;i)lnsigf:dr?ed and {\\/glét,tlesrr;;iiiizj and

EERI-VAIBNTEET. (15R1> b Z2msTHIRE)

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

BRRAOKBENTIE AEEEOSWV-VAERREZGES-OIZ, AIERORSFFHEIT1PLC, BIEEERRE (E5msTEE .
BIERAMIILI0RA UL TRIET HEN, RLBHGBERH T,

ZDIGE. 1RAV LD BRIEBREAFI25ms T M5, 307RA 2 bDI-VERITEIZE T SB[ (£0.75seclTHYET,

LD, NLAXFEDRET, JYESETO-VRAEZLEETDIEENEYVET , COR., RIEN A REESEDYIEMRFE
BELTHECEFEETY, -, 8 RGAETILBERDEENMETLES,

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.

307RA >~ hE2ms THITE AYITRTOREDH T BRI, 10us T, HELVEL T, 1007R4 > FDI-V
< (sampling 70us) > BEFImsTRT TEET,
LML, EEESMUDBEGEN. 7 — IV OKGENEBEDRERD
- BRERS FERSOEEICLY . ERCENSERLEBRAIEEMTE, X
= HI-VBIEZEITI1=0IZIE. 60us A EDBIEBEBEZBHELLET,
i FDHRER, T0usDH T T BN ERELB-VAEREESONS5R/NORRS
. MfREBYVET,
3s BTV REF. FATAAEROBRICKELET .,
; o 100075 . (/M) B - B2901A/B,B2902A/B=20us , B2911A/B,B2912A/B=10us)

Voltage(mV)

Therefore, -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 [-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 I-V measurement result.

HRBLENSA—9D25BERBEZHELET.

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

COBEEFTIEHICE. 1 —HTABER LD BERBANEE Temperature coeffcient input screen
/T A—ADRE FHEBHIHRBEL THLENBYET . L |

BE T BH/NT5A—4(X. Isc, Voc, Pmax,FF, THEZIETT, M RECHERaRS) W oSN EEE |
In order to perform this conversion, it is necessary to grasp the temperature [~ R {REY -

coefficient of each parameter of a photovoltaic cell in Isc/lsc _ Voc Pmax FF n
advance by the user side. target parameter = Isc,Voc,Pmax,FF, __| 0.0 [ 0.0 [ 0.0 [ 0.0 l 0.0




B, EHEHICI-VAIRNITHETY.

[-V measurement is continuously possible every day.

BELE-MBBZNCKRTHZIET. B -VAEEZRYERLET,
1H&XK65000EDI-VEIEMNAEETT ,

BIEHERIEX. BAIZHLWExcel TV IIZRBESA.AEBEHSD
Excel T DMERINET,

REOBHELOERL. BARRICERATEET,
HBRPOE/IL AR EBRKETRESNET,

I-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 R

various stress, and an outdoor.exa‘mination. B 5 1= Excel-Book A fE F 1L . 1%??5;1%;:_
The cell both ends under examination are

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

neglected by a disengagement.

EEER TDarkI-VHAIR] NTEET,

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

p 5 B2900 ) —X[FE N REETHOERMENTHETT H S, MNERB D

el S Aﬁ/ DARK I-VRIFE A AT AEIAZYFE T, (0.1pA/0.01pA)
o R, TLHYMAA—LPETTUA—FTRELTLVIDARK -VEITE 1H8IE
z N g MABEIZ YT
3 o : T00pA| (B2901A/B,B2902A/BM 43 f#HE 0.1pA, B2911A/B,B2912A/BMD 53 fi#KE 0.01pA)
° . DBESREEL . MERETEHYEL AN, TEBEZEL,

oo %‘ﬁgﬁ?o-o‘pﬁ\ 10pA After the current measurement in high resolution is possible for B2900A series, DARK-IV
GDi,EI],E%%I | | measurement of minute current is attained. (0.1pA/0.01pA)

0.001 i i 1pA| In DARK -V measurement measured with the electrometer or the pico ammeter,

005 0 005 ~ 01 015 02 measurement becomes possible conventionally.

VOLTAGE [V)

(Resolution 0.1pA of B2901A and B2902A, B2911A, resolution 0.01pA of B2912A)

HZREROSEHBHEHASINTVET.

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

s _ = o — - . Ke = N nput OF Judgment Value ==
VRIS S > THMENIFHE/ S5 A— SR TIZ, Pass/Fall DB EDBEH [ S—
Al o= ~ - HEE il

AT, HIEE SN A5 A—S(E, F TExcel— M ANENET, .

HENDEBRHNEEITOIENTEEZT % BEGIRES) 3

mDERFIEZITOC < o =
IV 32 i Isc 120

In all the evaluation parameters of the 2nd clause computed by IV measurement, a setup of the SRR

judgment value of Pass/Fail is possible. W BRI Voc 08 0.4 v

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. ¥ RALAENPma: 8 mw
VAN EEEVmax 0.35 0.3 v
¥ BAHNBEE R Imax % s ma

AEHIEBANEE
Pass/Fail decision value input screen || | ¥ agze 0.65
W EFHERs 0" -

=7 RHET. DarkI-VHIBEOneSun I-VRAIBRZ—EICRIBTE XY,

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

U=l REEF. BEROBEEOBMERGEEMICERL. TOREXRHZEBMICERLAALERMIRAIE T 55
BETY, BIZ (X, TDARK IVAIZE 1&. TONE-SUN IVBIFE 1Z T2 99w TITWzWEEIZEFITT,

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 1V measurement” by once.

RYIEDARK-IVAIEZLFET RIZDwyB—%BE ONE-SUNDIVEIEEITLVET
DARK-IV measurement. g—b Next, a shutter is opened and IV measurement of ONE-SUN is performed.
e ": 3
i3 — ' i \
-4 i F Ve o |& i
10 1 < > - \
Y e s » i
: - I - )
a2 o 02 REW) 04 a8 az . 22 ®EW 04 o




BFEREOREENRTEET,

The notation of Japanese and English can be switched.

=)

- i'mgtﬁgmm] AABEEECERTSBE . AVIFOEAR T AABLEBECHRAHEES,
¥ English

change of KEnHﬁMS—Excell/J\%—C*‘/7|‘€1§Fﬁ_§-éi’z'ﬁ'is REIMCEIERIZICUIVED

Japanese and English
YDES,

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.

Power Line Freqg. —————
| r ) 50Hz O BOHz ‘

L Meas. start from outside
Ty rRpane t

RHRERERET, EXE-BRBERMAOANEBHTEET,

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

BAHUER DREEHEICLY . FEABMTOEE-ERLEMDOFMENAIGETT . EE/EROEELAIEIL. &/ 10usfE
FRCRIE SRS IEICHF ) F CTHREMNARETT, %Ek[‘%%;ﬁd)ﬂ%l’ﬁiﬂi‘(d)m'&I#Lnﬂﬂiil»ﬁst)]f&,ﬂllmf’d‘o

BIZE. 1K Z1007R 42 MMax.1000/R 1 M TR T HHE . 1IREOR/DERIE. ims(IkH)IZIRYET,
THEIX.DSCEFERALT. B R GER R TERIGESTRELAITY,

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.

= T
a7s [VOLL VoLt a7s | VOLT
S | I | I g g o
B ozs5 ) i 035
L B ] L]
2

0
025

035

2
CURRENT! ' ! CURRENT AR AN CURRENT!

#950msT s - 15 ;
BAURR % s 3
% n - = 3 \ \ \ %“ ,#‘Eﬁ'l
SEEE SRR N T N °

K

o 100 200 mw{mm sm 50 8 e 4 & s 8 10 2 o 1m0 Eiie s 0 a0 sm sm
BEICHLTERNENTIET 5, BEEERMEICHEENRLET D, EEERFEDOFERENELS,
completed behind time by electric current to voltage. Phase difference occurs between voltage and electric current. Nonlmccmty arises on voltage and electric current.

EFWRANRBRATALAANTYT 7V —FOTHERTT

It is upgradable to a spectrum sensitivity measurement system.
VAR AT LE . EFHERAERTLANTYITITL—RTEET,
@ E//OA—R(GHLREEMLET,
Q@ E/VOA—EADXEFRET BI=ODIH/INT—A—FZFEBMLET, XRE. . EFNEINERYILD
@ FVAIEVIrE . EFHEAEVIMNTYTITL—RLET, HEHEOTECRBLTLET,
An I-V measurement system is upgradable to a spectrum sensitivity measurement system.
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.

-V

E:/Z;L\ IV measurement system

Shutter control =
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:
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2
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14 |
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eps e -~
It adds to spectrum sensitivity £ s \:
measurement. : i 1
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IPCE 3D MEASUREMENT
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o
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Optical power meter nm nm J‘BEE/;."E(DFGKTE/E'IE

Monochrome meter
Response measurement of photocurrent
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ARYTNEBESE BT=0HIZIE. 269 . MS-Excel(32bithR)DWHETT,

GPIBR—RIEEATLWEE A,

MELED e Py E VIR E HETD \
AER R DEL soft product number ST e JOMIE | mtems
Applicable Device Difference in function ’ GPIB Board vendor soft price
. _ — 1] o
Keysight SMU EE5Mm W32-B2900SOL3-N | NIE(EF=IE, E#2F) Windows7/8.1/10/11
B2900A/B 1chTHIE 370,000H (64bithR HE22)
Series oh CHlE W32-B2900SOL3-R | RATOC SYSTEM&! MS—Excel
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S4W-02 22,000M E&2m(T—ILRE) E)BREREIRFIEEHRTEEREA,
WQ%%ME%
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B i ’
S4W-05 87,000 E& Im(H—K/Y—ILEHIE)
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7E fif
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<y 8 —BARA %I A 0. 2m REffi 1800071 g
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= l R Sm ‘i(

nE TE B2900) 7—0) AR P L— Y—7—Y3aL—420 (7] £ |
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IR H R BKeysight B2900A/BI ) — X DR E  2024.0385 5

=AH 7(DC) tHA(DC) Al 5E Min

BE Ch# 3 5 a8 ] 5 aRRE Sample
(I TTBEAEVOC/ISCHI ) U e e L) e Rate

B2901BL | 1 | 21V/1515A  (sagraoom~sed5.5 | TuV  |10pA | 6.5 | 0.1uV |1pA 200us
B2910BL 1| 210V/0.105A, 21V/1.515A ‘%255 | 1uV | 0.1pA | 6.5 | 0.1uV [0.01pA |50us

210V/0.105A, 21V/1.515A

B2901B 1 6V/3 03A 55| tuVv 1pA 6.5 | 0.1uV | 0.1pA 20us
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B2912A (az)| 2 O 6.5|0.1uv |0.01pA | 6.5 |0.1uv |0.01pA | 10us




SFr IV XBEEiI-VAIEY 7 b (Max.30ch, Max.60ch)

Solar cell IV measurement software for multi—channels

AYTHIF, BB ECEREENDEREI—TUEFNTEYFEA,

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

® Max.30ch ABBEth-VAIF"
R EHRAN R e = e
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Applicable Device BEF R JILEE GPIBAR—R A—# soft price E{EIRIE
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ABEiI-VAIRY 7 b

KEITHLEY 2400 Series
ADC 624X/625X Series

GP-1B

ADC 624X/625X Series
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