MS-Excel ETHIET 3 !
— 1
Keysight Technologies It measure on MS—-Excel!

B2900A> 1) —XH

For B2900A series

Software for solar cells I-V measurement A& MO S !

Software feature

st I-villEgY 7 b

veral udgement of a solar cell

[Eapdne s+ & 3 "3 @8 wemmripeip—ie s = ® = ® = ey

Solar Cells -V CURVE

Keysight SMU B2900A Series
DCH! A ft#k

6V/3.03A, 21V/1.515A
210V/0.105A

[Pmax TREND (MPPT)

Rev.

KA 4t
AT LINI R

http://www.ssunrise.co.jp



ExcelET. JISKELEXBEBBOIZNVF - FABZTVET,

On Excel, full automatic measurement of the solar battery according to JIS is performed.
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Operation screen on
an Excel sheet
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sheet, and its graph. J
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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.

VOCIEIIDEyFEHILT,
VOCOHRIEFEZM L

Pitch of the VOC neighborhood

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

EHERUsc) Bk
(Pmax)

B EE(Voc)

BEDRA—T

AESEABICHORLBS CNDABHEBOHHNEY K- b

MS-Excel LIZR RSN -IEEBEE ML, HELGREET
AEBEHMDI-VEEDREEITIENTEET,
ﬂa%,m%,ﬂllm%%l_?&‘m& BEE—FIZLTISTART]
9O BEITT, RBEEFETI-VAIENThIAE
Toiﬂ'lﬁéhfz'%lj_:/“umfﬁ(i ENEE[ZExcel>—MIZA S
SN I-VA—TJHERIESNET, £, [JISC-8913 #E &
RABEMEILEABEAEIQOFM/AASTA—2HEE
MICEHINET,

SHIC, KIEEMDFTMICHELZEEREMREL YR
—FL'C?S"JiTo

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.
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Real current / current density measurement mode

DEHEF(sc,dsc) (1) Short circuit current(Isc,Jsc)
QBMEE(Voc) (2) Open curcuit voltage(Voc)
Q&K AA(Pmax) (3) Maximum Watt.(Pmax)

@ KNHE ABMEEE(Vmax) (4) Voltage of maximum watt.(Vmax)
OmAHABEER(Imax) (5) Current of maximum watt.(Imax)

©Hh #R & F(FF) (6) Fill factor(FF)

@EF|EH(Rs) (7) Series resistance(Rs)

@i 5| £ H1(Rsh) (8) Parallel resistance (Rsh)
QOEEREERIV) (9) Current of specified voltage(Iv)
OERFEBE(VI) (10) Voltage of specified current(Vi)
OE#MEN) (11) Conversion efficiency( n )
DASHEIRIILF—W)  (12) Incidence light energy(W)
BREAEERE (13) Ambient air temperature
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Control of the measurement apparatus of many required for solar battery measurement is supported.
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Cautions) The following apparatus is not attached to this software, so please prepare it by the user side altogether.
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RS-232C1= & By — &4 Hand switch for measure. starts g

BIERBFITRAAVTF Solar simulator
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Digital multimeter is used and a max. of five kinds of
signals can be measured.
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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

125 ) B () GBI =
& iR D BIE
Measurement of a current wave form

BERR

Voltage curve

\

BiREIE

Curr. measure

IR AERSR >
Meas. delay time
P
BIERR
Voltage curve
BIRAIE
Curr. measure
BIRIE
B - Curr. measure
Curr. curve | ;
«
FREF R
Hold time

@ Si% A5 E ith 0B 7E B

Example of measurement of Si solar cell
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Example of measurement of perovskite so
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Since retention time and measurement delay time were

insufficient, hysteresis occurred.

Ot R i

o

=
i,
-

Current {mA)

Perovskite solar cells |-V Curve

o
ooy

A

=c=Forward

=c=Reverse

\

Voltag;e{\«f]

RAGRFRHECAEEERMEERL.

ERXTULREm/MNRIZLI=HI,

The example which secured sufficient retention time
and measurement delay time, and made hysteresis the Min.

Perovskite Solar Cells I-V Curve
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Current waveform(time base) during i-v measuring

Current{mA}
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It turns out that the cause of hysteresis is a transient response
of current.

Current waveform(time base) during i-v mesuring
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Current (mA)

time(ms) |
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If retention time and measurement delay time are lengthened enough,
it turns out that current is stabilized.

Current waveform(time base) during i-v measuring

Current(maA)

_time{ms_}




AEBEECNORAMFMETVET. (MPPT)

The durable performance of a solar cells is appraised.
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[-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.
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The early -V characteristic and the newest [-V characteristic are always indicated by comparison.
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(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.

OHBRhDATEET > COWANEEEX. TEOEEDRACN REEILICEIMEEET,
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.
Measurement takes all the
observed values into Excel sheet. . = = = =
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By a full-automatic—measurement function, measurement of a highly precise solar battery can be performed simply.

TLA—FBIEHES L. AV AITAERHZBHMICEELTI-VAIEZITOHEE
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g N
A full-automatic—measurement function is a function to set up a measurement condition automatically by the personal
| EEEEG = 1 || computer side, and to perform -V measurement.
EIEES e | sea 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.

” END It is very convenient for I-V measurement when characteristics are unknown at the photovoltaic cell made as an experi
LA —REIE —ment. As for full automatic measurement, "’it is automatic first time automatic” and each time [ ”J” is prepared.
’EE*RL*?' As for a ﬁrst time automatic”, an automatic condition setup is perfo.rmed_[ the first time of iteration [~V measurement J.
° ”Automatically [ each time ]”, rationalization of a measurement condition is performed each time. Of course,
Full auto measurement is chosen.  measurement on free conditions is possible at manual setting.

EEY—-5—23ab—-9%0 vy —HEAWNBNITERTY.

The shutter control of a direct solar simulator is possible.
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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.
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There is a “variable step width sweep function” effective in measurement of a many junction type solar battery.

T ERTYTRBAA—THEE LY I-VRIEEH SR EY —LBEYF TRENTELD T, FFEDKRELSEE R KIG
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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.

@ — i RA—T @2 R Ty TIERA—T O ERTYTIBRA—T
A general sweep Two kinds of step width The sweep of variable step width
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HYISCEZE EHAIE

WL WAz LYISCiE WHIISCEZEERIE ISC value is certainly
EEHLET, LSagS\éaélue is certainly passed.

ISC value is computed

by interpolation.
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ZEREMKEEMRT
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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 YR DSMUEFERLT. 200 KBEM I ZRLICRAFAEZTIENTEET, 2FroRILOSMUIE.
BAEFANBTHEAEREBICEAHERYGEALAELZITVET . 2FvoRILDOTLRBAEICELY ., V—F—L3alb—
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(B2902A B2912A%{FEAL T, VILEE TW32-B2900SOL4 | FZ 1T TRIELTWVET , )

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,B2912A Only)
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A maximum of five kinds, such as temperature and the quantity of light, of measured items can be added.

RASBETOVILFA—EDEHEEHHR—ILT GP-IB
BYFET . HWFELTOBE-EE-AE-BEFOD
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Keysight 34970A+34901AZ ##t 9 11X, FxK10ch
DEBEDT7FAJTESERYRALIENTEET,
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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. oftemperature  of illuminometer

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

FEEORE
Arbitrary measur.
P

Keysight 34970A
+34901A

RE/AEHF
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A maximum of 10,000 duplicate measurement is possible at the specified interval.
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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, ‘
it becomes a function very effective in the inspection business measured while exchanging || B #aiszrn

many samples. e[ 1 &

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

HAMFBEBTAPVSOEREZBIRTEET,

Stress is impressed and durability test is performed.

mememn | 1000 | preoemm AKEBEBELEZILOMAEDFEMZITIEE. ABRPTDODAN RETRED6EEE
o15-oms. [ T d]| o BmCERTEET,

STRESS —————— *OPEN, SHORT, *VOLTAGE, CURRENT, *Vmax, *Imax
i (smuq vourage ~| oue| 00 v i A | ‘ Vmax Imaxld. BEIOBEEEFEELEST,

OPEN

| %o SHORT w | —{Es

VILGE When doing durability test of a solar cells, the stress under examination can be freely chosen to
I

CURRENT 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.

ROTRAAAMCKIGE M ODSCOMEEH LBISC/VOCHLILDEB O, AERDEBZENDFFEETLNET,
ISCIENATAEBELZHMTE . VOCIEINATAERETEMTEE T,

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.

ISCORLURBIFEH| 1SC trend VOCHRLUFREIES vOC trend

. ISC = voc
L L | [F

_: H ):;
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vy —FBAICEHL ZISC/IVOCE= 7 —DOHETT .

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

BIERD . AEEEILIZEDY—5—L 3L —ADRBRBO, Rkt d
EGEROERERENHEIZTEET, -489.89 |~ | 05961 |v
COOEEIE, BT A—BIA LRSS vy R—F A —TUL, ESE—KT & =] S
EHIZV vy B—EIA—REH B vy a— BB BELTEETT .

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. Sy —%A—TUL. SR —EA—TL

The shutter ganged operation which opens a shutter simultaneously with a monitor start and makes ISCOE=A—EFNES VOCO):E‘GI—{—ﬁl,\ji?'

a shutter close with termination of a monitor is also possible for this function. . ° B °
A shutter is opened and A shutter is opened and
’ISC’ is monitored. ’VOC’ is monitored.

RERBI-VAIRHNTEET. (15/K1 >~ b Z1msTillRE)

High—speed I-V measurement can be performed.(15points/1ms)

EHRDOKGEMTE. AEEEOSWV-VAEKREEZEBL=0Z, BAIEROESEMIKXIPLC, BIEEERRE E5msTEE.
BIERAMIITI0RA MU ETRIE T HIEM, REBHIBIERETT,

CDBE . 1A D RIEERAFI25ms TT A5, 30 R4 rDI-VRIFE [ZES BB %0.75secl 2HEYET,

LOL. WNILAXFZEDRET, KUYBERTOI-VAEEVHELT DIEENEYET . CO. BIEN ARG REDYIEMRRZE
ERELTHLILIFEETYT, F-. RGBECITAEROEEMNMETLES,

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 I-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.

307K A > b%E2ms THIE

(sampling 70us) > RKYTRTCORFEDHTY TR, 10usTT , fELVEL T, 1007RA > FDI-V
BIEZIMsTRET TEEY,
= LHL. ERIESMUDBESE . BHET—T L P AGEENEBEDIATRD

BRERS FZERSDEEIZKY, ERGENESELE#RAKNIGEMTEH, X
BI-VAIEZEITO=8HIZ1%. 60usLl E DRI BIERBZVELLET,

FOHEE. I0usDHUT) T ERINERELZ-VAEREEZB LN R/INDER
ifRETYEY,

L /N TY T B - B2901AB2902A=20us , B2911A,B2912A=10us)
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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 aresult, the sampling time of 70us serves as the minimum time interval that can obtain a normal I-V measurement result.

BRBLENSA—9ND25BRFEZHELET.

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

C@?ﬁ%’&ﬁ’)f:&) 2. :L—"f—ﬁ'J'C“jKB%'?Eﬂﬂt)bd) 5@E%§¥lﬁﬁﬁ Temperature coefficient input screen
BNTGA—IDBREGRBEEFICHEELTEDLERHYET, I
HE G H/\TA—42(L. Isc, Voc, Pmax,FF, E#ETY, o . et

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

|
In order to perform this conversion, it is necessary to grasp the temperature | mE R
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I-V measurement is continuously possible every day.
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[-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. o e

The cell both ends under examination are 53I]l:EXC€|TB°°kh\1’Eméh‘ ﬁl‘ﬁéh;?" e
N T i Excel-Book is created and saved according to a day. ==

neglected by a disengagement.

EBEEXR TDarkI-VHIR] HNTEET,

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

* M B2900AL ) — R EE N BRETOERAENTRETT AL, M/INEREBD
ggﬁﬁégow é DARK I-VBIEA A BEIZAYET L, (0.1pA/0.01pA)

z BEE. ILYMAA=EPETT U A—2TRIEL T IDARK 1-VBIFE |LAIE
£ MEBEICIEYET,
g o 100pA] (82901A B2902AM 5 HE 0.1pA, B2911A,B2912AMD 5 iR BE 0.01pA)
= SERIES B, AIERETEHYELAND, TEEESL,
o /\ﬁﬁﬁg 01pA \ﬂpﬁlj After the current measurement in high resolution is possible for B2900A series, DARK-IV
measurement of minute current is attained. (0.1pA/0.01pA)

TpA In DARK I-V measurement measured with the electrometer or the pico ammeter,
005 0 0.05 01 015 02 ; measurement becomes possible conventionally.
VOLTAGE (V) (Resolution 0.1pA of B2901A and B2902A, B2911A, resolution 0.01pA of B2912A)

HZREROSTHEZRBHAST I TLET,

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

IVEISE IS o THBEN I BFE/ S5 A—5 2 TIZ, Pass/Fail DU RO REAR  [=orme L =
AEETY . FIEENNT2/INTA—F[L, FRE TExcel>—HMIAASINET, F;}.E..fgmgsiﬁlilias) == 1 =
RO EHEERS LR TEET,

v i ifisc | 120 mA
In all the evaluation parameters of the 2nd clause computed by IV measurement, a setup of the ¥ EEvor T o T = o
judgment value of Pass/Fail is possible. | I
The parameter which separated from the judgment is inputted into an Excel sheet in red. 38 miw

The yes—no decision of a product can be performed.

W BN max -
W 8RN FE I 20 80 ma
W AT 0.65

» T -
W BFIE iR 0

EBRHEEANEE

Pass/Fail decision value input screen

=T RAHMET. BHNOHBRRHFZE—EICHRBTEET,

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

U= U REMEIL. RARCIEFADAEEHEEERIEHZEL. TOREEHLZEHMNICERELLANSEHRNICHIE T 54
BeTY, X, TDARKIVIAIFE J1&. TONE-SUN IVEEIFE 12T 9) 9w TIHWEWEEIZEFTT,

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 IV measurement” by once.

BY¥IIDARK-IVEIEZLET, RIZVvya—%FE, ONE-SUNDIVAIEZTLET,
DARK-IV measurement. Next, a shutter is opened and IV measurement of ONE-SUN is performed.




BFE/REBEORSLZWRTEET,

The notation of Japanese and English can be switched.
— ] R AARERECHERATSEE. AVIMNDEERTTAREBELREBETUIMAHEKET,
= %EIKEE&%EE(D’CJH@ZJ - -
W English

change of ZKEEIH&MS_EXCGH/J\%_CZ':\JjF€1§Fﬁ-§-éiﬁe'is gﬁﬁ“ﬂ"](:i% Eal:ﬂ]l’)@b

Japanese and English L)gf'a'o

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.

® 50Hz O 60Hz
W Meas. start from outside
=t ‘RZOn~ Y

| ’rPower Line Freq. ‘ ‘

MBERERERET. EE-ERHRERAOMNBHTEET.

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

BASGER D RAEMEEICLY ., FEBMTOEE-ERLEMEOTMEMNATEETT, EX/EROREELAIEIX, &/ 10ushf
BETHRENATEETT, %?ﬁkﬁ%@élﬂd)ﬁfﬁimfd)ﬁﬁxEnﬂﬂﬁldﬁ)‘)}?&/ﬁ'l;tf?"

BIZIE, 1ERZE1007/RA4 > M Max. 10007 RA VM) TER TS5 E . 1 REOR/NERIE. ims(TkH)IZHEY ET,
THRIE.DSCEFEALT. BLALE J_&ﬁ/’CEaun.ﬁﬁxli’&/ﬂ'lmbtﬁllfﬁ"

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 53 T
o7s [VOLL voLt oss |VOLT
o | ' | ' 5 g =
Boas [} B 025
F o " e
025 L. -0.25
12 T T £ 2
CURRENT) T CURRENT R EEFNE:S CURRENT|
- #950msT i

EiHURER u

\ 15 , i
g £ 3’ |
i R — S \ \ e FEsE

LV :

o 1 2m 300 sm 600 U e & 5 i e L o o

S 2w £ 5w o
B ) B s bl

BEICHLTERMAEBNTINET %, BEESHRBICHEENRET S, BEEERMOIERMENELS,

completed behind time by electric current to voltage. Phase difference occurs between voltage and electric current. Nonlinearity arises on voltage and electric current.

DRARERRBY RATLAANTYT IV —FHARTYT,

It is upgradable to a spectrum sensitivity measurement system.
VARV RTLE  AHRBRERESRATLANTYTIL—RTEET,

D E/7OA— ’5!( FREFAREBMLES,

T/o04 Jt Al - FoINTT — A— E o o o - o .

B AR e AR BR R AT T T Fead T (M AREEMERYTEO
HMHAOJTECRHELTVWET,
An [-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. 1-V measurement software is upgraded to spectrum sensitivity measurement software.

FI = =
I_V J p Z -L\ IV measurement system

=
Shutter control = solar Cell 1-V CURVE J——
= ! -SRI 2
Solar simulator - M‘,ﬁ%
i
=
[ %

Solar Cell a2 a3 s 1 13
VOLTAGE (V)
Keysight SMU B2900A Series

NI EE /IPCERITE (S8 A0 %

It adds to spectrum sensitivity measurement. =

IPCE CURVE

I
g6
o A T
2 i S i
') I S - — ?
e : Y
320 s20 720 520
AR )

IPCE 3D MEASUREMENT

O H Hm
o HIHIR MLS-1510
FINT—A—4 300nm~ 1300nm

Optical power meter Monochrome meter




SFvrxII XBEEI-VEIEY 7 (Max.30ch, Max.60ch)

Solar cell IV measurement software for multi—channels

AVYIMIF. BB CERBEOERFI—YEFENTEYEE A,

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

® Max.30ch AX[ZEMI-VEAIE"®
EHARAN AR

Stress impression function by resistance load

VI mE:W32-B2900SOLM2

{amERERR S
i 34903A(3%0)
i SCANNER

{ (34970A Opt.001) w

KEYSIHGT#tSCANNER
(34970A Opt.001)
|

M TFERER

KEYSIGHT
B2901A,B2902A
B2911A,B2912A

B
MZ‘% ERAH
B

TILFTL 4 34901A(3#K)
A4¥%Fi% 10ch * 3 = Max.30ch .

Max 30ch

B R EL(Max. 30ch) D & B 5l B REAYMax. 10ch)D & Bl

34970A Opt.001 3970A Opt.001

l_gmA 0pt.001

TIOF1IT—4H

B2901A,B2902A

B2901A,B2902A
B2911A,B2912A

34903A(1#%)

B2911A,B2912A . .

B2901A,B2902A
B2911A,B2912A

3"

TILFILIY

TILFILIY _
34901A(Max.3 TILFILIY FUFaT
41m;1§ ax.3H0 3‘}1201{;(1*50 34901A(Max.3#) 34903A(Max. 3&)
10ch * 3 = Max.30ch T Max10ch 43EF %

10ch * 3 = Max.30ch

® Max.60ch XF55E MI-VEIF®
EIMBRmAN AEeTE

Stress impression function by resistance load

VI mEE:W32-B2900SOLM3

BRERERA

34937A AFAEY 21 —)L32ch (Max. 4%0)

(1tzJL 2¢ch fE A, 16ch*4%=Max. 64ch) 34937T :
A—3IF)LT0OvY |

= T on

_ KEYSIGHT 34980A
T (h—kROvh#=8)

) - Max 1A o
Al FiERER

KEYSIGHT
B2901A,B2902A
B2911A,B2912A

34921A T ILFTL Y (Max. 3#) B
415 F 3% 20ch * 34K = Max. 60ch .
Max 60ch

" : 349217
) A—3F)LTJavy
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(RYITEEESEBT=DIZIE, T . MS-Excel NILETY )
(GPIBR—RIEEATLEEA)

S L - SIrn
gl%as*é HEEDEL VINEE gprlcs?:ﬁ%’—w—ﬁ VI M B{EIRIE
Applicable Device Difference in function soft product number GPIB Board vendor soft price Enviroment
Keysight SMU EE5 M W32-B2900SOL3-R | RATOC SYSTEM#! Windows
B2901AB2002A | PR 300,000 | Vicea/778.1/10
B2911A,B2912A ch Cle W32-B2900SOL3—-N | NIE(F7=IF. BEidR) (32,64bit)

MS-Excel
=] . W32-B2900SOL4-R | RATOC SYSTEM# 2007/2010/2013
M| T 360,000 @it ol
W32-B2900SOL4-N | NI&(F =1, E#:58)

SFv 2RIV XBESEI-VARY 7 Mg

EfEIHERIIEATEYEE A,

(RYIREFESEB=DIZIE, T MS-Excel NIHVETT )

(GPIBAR—F[EEATLEEA)

F 5 L7 . A
nEeIs HAEDEL YIIEE QIR 1 ue T IR
Applicable Device Difference in function soft product number GPIB Board vendor soft price Enviroment
Keysight SMU | == . W32-B2900SOLM2-R RATOC SYSTEM#! )
B2001AB2002A | U T XA 690,000 | Vrdonse 1o
B2911A,B2912A Max. 30ch W32-B2900SOLM2-N | NIB(FE7=1E, EH#5R) (32,64bit)

MS-Excel
B F SR W32-B2900SOLM3-R RATOC SYSTEM#! 2007/2010/2013
Max. 60ch W32-B2900SOLM3-N | NIBA(E (%, H %)
SR IE BRI B ATEYE R A,
F7arvm
S—ILR{tE —
AR —T L ot ¢ <annl
/\ ),
nE il o oha0v TN el
m(T—ILE#R) =
SAW-01 | 14,000/ Ramem
DEERL— LR E ]
—7 & 4O /NFF _ ¢
BE E fiff gﬂ Max. 6A/80V \ _
s N 7=n
S4W-03 | 18,000/ R 2m&—VFR)
S—LRffE F /24P
=4 KI5 E iy —J L 40 8FF \
ﬂg iﬁﬁ Max. SA/80V

S4W-02 | 18,000M I T T
TRX/B—/ A Rl —7 JLE rEIA AFF-7=O%H
45T T —T L - TRXE M TRX/A—/ 4 X =T )L

% S '
S4W-04 | 230,000 TRX-N\FF &
AL8—0yY0N/OFFIEB AT
Y—5—L2aL—4 BIEBIEF LA VT
Sy s—BIBHIEAT 4 T4 0.2m ¢
2m 3m
BE A B2900') 7 — AA=HLYL— Y—7—Y2al—30

SKIT-02 | 39,000 SR A R s 1an) oo —BIBASEF ~

Keysight B2900A3/ 1) — ZD{LIGHIE

B2900A)—X £k FrorIVE| DO AtHE BIE 5 AR RE BT Hh o fiRkE HAhs | oIV
82901A 1Ch 6V/303A PEeT 4= slr .
. Min. 20

B2902A | 2ch | 21V, 1515a | O1uV/OIpA | GHEE | TuV/lpA | ST | Min. 20us
B2911A | 1ch 210V / 0.105A ,
520128 2zh 01uV/001pA | 6HI | 0.1uV/0.1pA  6#f% | Min. 10us

SE)/ VLR hERR . B2900AELE TTDHERS /EHREESBESLY,
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C-VEIE/C-FRIE/C-THRIEY Ik

Keysight Technologies IX’f—j—C“%élﬁﬁ

LC R)(—él E4980A BAEH.AEEX. EER. \NATAERE. /N1 7REH.DC-SOURCE,
INA T REE/EH.DC-SOURCERA—TF B1=hIZI&. E4980A(Z, Opt.001 AL ETY,
BIEEE L. AERDBENTA—FIZELET,

BC-THIE (K. IEE SN -BEERT20EETORYERLAENTEET,

Al ELRRFICEER/BEHE/PNESEZEBREERTIZENTEET,

BYIILFA—AEHRALT. AFICEEDRENTEET,

BRARYIFTIE. Max6BD/NTA—FDRIBFRENAEETT , CRIERAKTIE. 2@)

MR OmE vt o omannn s R aNE

VILRE GP-IBAR—FK|  fHli#& sl y.afsil | |k
W32-E4980SWP2-R | S k4 8l LSS { i-
W32-E4980SWP2-N |  NI& 1 B | S| [ 2 r

Keysight Technologies

LCRA—% 4284A/4285A mRAA—JTEBHIEE
ARH.ATEE. AEER. NAT7RABE. NAT7XER.
4284AATNATAEBR/BRAA—T T 51=5HIZI1L., Opt. 001 HARBHETY,
BIEBEBIX. AERDOAENTA—ZIZELET,
mC-THIE L. IEESN =B RT65000mETCHRYRLAIENTEET,
BV ILFA—A%=HALT. ABFICREEDRENTEET,

VIMmE GP-IBAR—F| {fi#&
W32-4284SWP-R | Shy4 &l
150,000
W32-4284SWP-N NE]
[BhErREE)

/XY :MS-Office AN IR B (CEN{E T BIREE : WindowsVista/7/8.1/10(32,64bit), MS-Offics2007/2010/2013/2016(32bit Only)
RAM : Windows Vista(1GBLL L) ,Windows7(2GB Ll E),Windows8.1/10(4GBLL L)
TARTL— R E1,024x9000 £

[FE4E]
WindowsVista,Windows 7,Windows8.1,Windows10, MS-Office/Excell&. ¥E A4 O0YV I+t DEETT,
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& — | SLwh, X5 1 HMESH ShIVRTLE
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HETT|Fat LAV RYIL ALY
24 |GPIB-USB-HS+




