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On Excel, full automatic measurement of the solar battery according to JIS is performed.

(C)2012 SYSTEMHOUSE SUNRISE Inc.
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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.

VOCIEBDE Yy FEHELL T,
VOCOIEFREZER £

Pitch of the VOC neighborhood
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measurement of VOC is improved.
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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)
@RRENBEEE(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)
QEEXHREERIV) (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)TROBBET. AVILIIZITHBLERALND, ETL—HRATIAHETEL,

Cautions) The following apparatus is not attached to this software, so please prepare it by the user side altogether.
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Hand switch for measure. starts
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Current measurement for investigating the cause of hysteresis.(Multi—sample sweep)
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Usual sweep measurement Multi-sample sweep measurement
RSB L B R > BRCEREDAE
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Si solar sells I-V Curve Current waveform(time base) during i-v measuring
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Since retention time z:md measurement delay time were It turns out that the cause of hysteresis is a transient response
insufficient, hysteresis occurred. of current.
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ixample of measurement of Perovskite solar cell.
A BB R T b oz RAICEVAEEEEMTAEL T ERERH
M5k L1 B DN B TERh - ENBYET

Hysteria disappears even when measured with a sufficiently long

Since retention time and measurement delay time were

insufficient, hysteresis occurred. measurement delay time Can not.
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The durable performance of a solar cells is appraised.
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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.
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F9, ERTFYIREESEILTIE. TFoward]TReverce [T Average IDFNFNDEZHERLET,
(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.

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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SEHEABHEICIY. BELHIFRPLBXEEREDI 7YV I7TRAZBLET.

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

EEBAEMAES G, NVIAVATAEERHEZBETHICRELTI-VRIEZITOWHAE
TY . KEEHNDOHENTFTHAT, 2 ——DNREEHEZRETELNEZETH, 791
YO THBMICEY G ERENBRESNI-VAIEZITVET,

HELERGEM LT HEATHALGBEDI-VAIEICIEXREREFTT,
SEBAEEF. MEESILEZRBEIVAESATHET . WEBEIF. &R
I-VEAIEDHEEZITESFHERENTONES, (BEBEFH I, BE. IEFHOHELE
R fTHONhET., 3LHA. FHRECEHRLGEHTORAENTRETT .

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.

AR &

FEHFRNPLC) | BIEiERE (ms)
1.0 1.0

| 28HAE
ZERLFET,

Full auto measurement is chosen.

EEY—-25—23ab—-9%0 vy —HEAWNHNTETT.

The shutter control of a direct solar simulator is possible.

BIE 2R (B2900A/B)AAKEEDTORIL/OFFEALT, S E LB AL EEFRREIZLET . (T3> SKIT-02(E H)
1. 72048 )WVENEFERLT.Y—5—23aL— 420 vyia—HEBESZEHLET,
2TCRIANESICRBLTRA—T 2B TEE T,

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 I-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

Start Sw.

Foot Sw.

BIERBFTAAVTF

AT av TN
SKIT-02  A~5—Oy5ON/OFFEBAN @

Solar simulator

N —F—L2aL—Eam
v a—RREFA
Shutter
opening—and-—closing
terminal
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AHZAIIL—
(DC300V,0.5A)

RS-232CICT & % v v & il {H
Shutter control by RS-232C

GP-IB

RS-232C

SESUXETEONBICENL MTEBERT Y TIER L — 7 #iE)

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

AIERTY TR —THEEICEY VAR 2R EN —LBEYFTRENTELDT, FFEDOKRELZEAEKIG

Bt OKRKEENES 12— ILOAETIIVOCEDREFENMELET, ISCIEQAETIH., BT E¥OEEZESR
TEHIRA—T 4T BEHEISCEIDREETI-O . ISCEOBRELAENTEET,
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.

@ —RMLEBEERBRSA—T @2BEERTYIRRA—T

A general sweep Two kinds of step width

ORI LEEERTYTIEBRLA—T

The sweep of variable step width

WHIISCIEZEHERIE

BEL, #WEIC&YISClE
EEHLET,

BHYISCIEZEHAIE

ISC value is certainly

ISC value is computed
by interpolation.

passed.

ISC value is certainly
passed.

FFEAKE /
sEEUABENT

VOCOHBIEMEEMNE L,

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, Y7 & Z&E IW32-B2900SOL4 =13 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)
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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.

BASEETOVILFA—2DEHEEYR—IT — 5P

BYET RVWFELTEE-RE-LE-BEED
EEDT7FOJESETIILFA—ETHEL. -V Fme] -
BIET—2E—#ICRYRALIENTEET, F==——
Keysight DAQ973A+DAQMIOTIAZ HE#HE TN IE. TBK gg0on/m
10chDEEBEDT7FATESERYRALIENATEFET,

EEDRIE
Arbitrary measur.

Keysight DAQ973A
+DAQM90TA

[ am supporting connection of a maximum of five sets of multimeters. 8 Bl E A BE/LEEE
Therefore, arbitrary analog signals, such as temperature, humidity, the acdblifedi 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.

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.

1V CURVE

Moreover, since it is made once to a pause condition for every measurement, [ S BIER FRLETN?
it becomes a function very effective in the inspection business measured while exchanging B4 ozsin

many samples. ’
PR i cm2

End | Yes ]

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

BEE o O

HAMEFHETAPVRANDERZRIRTEEY.

Stress is impressed and durability test is performed.

meEmame | 1000 T mreommE RKEEMEILDOMAEOFEMETIEE. ABPTDACN RETIEND6IEEE
¥l 1568155, [ 3 [mn =] MAoBEHIERTEEY,

STRESS

"SMUI = I *OPEN, *SHORT, VOLTAGE, -CURRENT, *Vmax, *Imax
! wommee - ow| 00 v um[ | e
OPEN — : Vmax,Imaxld. BERIDBIEELEFERALET,

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.

Vrmax k

CURRENT

Imax
TR 5




ANOA7RAh1 FABE#BHODSCHISC/VOCH ML Y REIBYHENIFHEEZGFVET.

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.

ISCORLURBIEH ISC trend VOCOHRLYKBIEH VOC trend
04 1SC— OOZ: o VOC,
e _— N\ \
Ei - R N
i xllLL | S \\\ -
o 10 ﬁ%(s) 50 Y 0 10 20 30 ﬁﬁ:ﬁ(s) 50 &0 70 20

vy —HBAICERL ZISC/IVOCE= Y —HTJHETT .,

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

AERD. BERIIZEEY—5—VIaL—2OXABAB L. kAL e =
B ROEBHENERICTEES, [ -480.80 |~ | 0.5061 v
OB, E=2—FBERARICO YA —%2F—TUL. E=4—KTE =
EHIT vy A—E I O—REH S vy A —EH ML AR TT,
The identification of quantity—of-light adjustment of the solar simulator by the standard cell before IS —~
measurement and connection wiring of a specimen cell can be performed simply. SyvA—%F—TUL. Ty —FAF—TUL,
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 Sh,]{tter 19 sl R laaiiier s emened and
ISC’ is monitored. ’VOC’ is monitored.

SEZI-VAIRNTEET. (15R1> b ZE2msTHIE)

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

EHEZAOKBENTE., AEEEDSWN-VAERZREZBL=OI2, AIEROBLREMIXIPLC, B BIERRMIX5msTEE.
BIERAMIUFIORA VUL TRET HIEN. RBBEHTAEEHETT,

ZDBE . 1RA D AIE BB ANFI25ms TET Mo, 307K AU hDI-VBIE IZE T BB/ (X0.75secI ZHYE T,

LWL SRR FEDBIET, KUSETOI-VAEZVHELTHEENEYET . CORF. BIENAIRELGREDYIEMER %
EELTHLIEIEETY, Tz, ERGAETITAERDOEENMETLES,

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.

307K A2 bE2ms THITE AYITFTOREDY LT TBERBIE, 10usTI, HLVEL T, 100/R4 DIV
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Current(mA)

: BTV TREF. EFRATHIAEROEACEELES.
L &N TYJBER  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.

:@@%%??57‘:&) 1z [i . l-{f-ﬁ[j'(&j&l}%@éiﬂt)b@ BERHBAIER Temperature coefficient input screen
BNTA—EDREFRBESANIBELTHEBLENHYFET, |

BT 585 A=A, Isc, Voc, Pmax,FF, EMETT, M EEGHRER) ¥ SENERERE —

In order to perform this conversion, it is necessary to grasp the temperature ”55§ﬁ=§!

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, 1 0.0 | 0.0 I 0.0 | 0.0 | 0.0




B, EREHICI-VIAIBHTHRTT .

I-V measurement is continuously possible every day.

EEL-MEEZNCKRTRZIZET. 8. -VRAIEZRYRLET,
1B & XK65000EDI-VEIEMNAIETT
BAIEHERIE, BAIZHLWExcel T VIR ESIN. BIEEH I, D
Excel F YO ERENFE T,
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.
It can be used for the surveillance of the characteristic change by :
various stress, and an outdoor.exa'mmatlon. B 81 (=Excel-Book A fE &ty . BESNET,
The cell both ends under examination are . e

N Excel-Book is created and saved according to a day.
neglected by a disengagement.

EBEER TDarkI1-VHIRBI NTEET,

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

p W B2900>) —XFE N FREETHDBRBEMNFRETY Ao, BUNERIED
el s A@/i DARK I-ViHIlE AN AT BEISAEY E S, (0.1pA/0.01pA)
— o EE, TLYMAA—RPEQT U A—ETRIELTLIDARK I-VRIZE |3 8I%E

MREIBEICARYET,

T00pA| (B2901A/B,B2902A/BM 5 i#KE 0.1pA, B2911A/B,B2912A/BMD 43 fZKE 0.01pA)
ERIES R, AIEETIEHOYEEANDL, TEELLESLY,

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)
1pA| In DARKI-V measurement measured with the electrometer or the pico ammeter,
015 o2 B

e
=

CURRENT [nA)

001

-005 0 0.05 01

measurement becomes possible conventionally.
VOLTAGE (V)

(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.

Input Of Judgment Value

IVAIEIZE>TEHEINFEM/NSA—FETIZ, Pass/Fail DHIEEDFZEMN

¥ o— . _ #IREE LR IR
TEETT . HIRENNT=/ $TA—B(E, T TExcel o —MZANSHET, e 2T
| O N A Ry ATy — e A (hapaEs) 27 23
HRDERHEEITOIENTEET,
: S c S V¥ mREc 120 mA
In all the evaluation parameters of the 2nd clause computed by IV measurement, a setup of the
judgment value of Pass/Fail is possible. ¥ BB voc 08 04 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.

¥ RN ENPmax [ [ % ow
¥ BRan@fEEEvmax =
¥ RS R Imax [ e [ & m
¥ diREFFF [ 0.65

v EFESiRS ar -

EEHEMBANET
Pass/Fail decision value input screen

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

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

= REMEIX. RRCFEEDREEHEERIEZL. TORAEEHE*BEHMICEBLLNSEHRNICAE T S5
BETY ., Bz (£, TDARK IVBIFE 1&. TONE-SUN IVBIFE 1Z T 9) I TV =W EEIZERITT,

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.
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BFE/REBEORILZWRTEZET,

The notation of Japanese and English can be switched.

=)

. im&ﬁwm] AABEECERAT LSS . AVI OEARTEAABLEBECURAEESS,
¥ English

change of . ZFanHJiMS Excelu%1$‘17bé{§ﬁiﬂ’éi§’%lisE’ﬁﬂﬂlﬂ’ﬂ(:ﬁ; EH I DE: Yol
Japanese and English Ugs_d,_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
E Meas. start from outside
a7

| |, Power Line Freg. 7‘

MR RERET. SE-BENBERAOMNBHITEET.

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

BHUEROREHEICLY . FRBMCTOEE-ERLCEMHOTMEMNTREETT . EE/EROEELAEIX. &/ 10ushE
FRCRAIESIEICH D)E THRENARETY ., SFEABEMOREETOLEHTBICENLEAETT,

Bl Z(E. 1KAZZ 100742 MMax.1000/R 1 DT T Hi5E . 1IRFEOR/MNEEIE. 1Ims(IkH)IZHRYET,
THEIX.DSCEFEALT. BRALGEE R TER L\A'IEE,,JJIEL,T—WI’CTO

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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completed behind time by electric current to voltage. 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.
FVEBIESRTLE . EFNERAERTLANTYITITL—RTEET,
O E//OA—F(HHEREEBMLET,
® E/VAA—ADHEFRTET SO DIH/INT—A—F3%EBMLET, %A% EFNENERYILD
@ FVAIEVIME, EFHERAEVIMATYTIL—FLET, H@HEOTECRBELTOET,
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.
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E E i
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B2901BL | 1 21V/1.515A (%%807,000@{:*%*5.5 Tuv. |10pA | 6.5 | 0.1uV | 1pA 200us
B2910BL 1| 210V/0.105A, 21V/1515A {#%255 | 1uv | 0.1pA | 6.5 [0.1uV |0.01pA |50us
B2901B 1| 21080 N00A ZIV/TSTOA 55| 1uV |1pA |65 |0.4uV [0.1pA | 20us
B2902B 2 O @#osonory| 00 | TuV | TPA 6.5]0.1uv | 0.1pA | 20us
B2911B 1 I 6.5 | 0.1uV |0.01pA | 6.5 | 0.1uV |0.01pA | 10us
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B2902A (gm)| 2 b 55| 1uV | 1pA 6.5 | 0.1uV | 0.1pA 20us
B2911A (zy| | 5 6.5 |0.1uV |0.01pA | 6.5 | 0.1uV |0.01pA | 10us
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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.
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(64bithi %)
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
(32bithR only)
34970A(E %) W32-B2900SOLM2-R RATOC SYSTEM#!
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% W32-B2900SOLM2-N NIEL(FEf= 13, BiR)
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Solar simulator
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Agilent SMU
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Solar simulator
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= | Agilent SMU
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E = EXTVORDINENETAIE,
E o BWOEETYYTIUTL. N:EA R IR 1) I
E 50 EXFUSADRENETA(E, EABIE BRI VAIE HAREEFNTEA
2 10 EULBETYY TV LET, YILEE *} 9 %GPIB fili 1%
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OIVAIEICE, Bk, Y—5— 3L — SN BETT . EHBREBENTHYEH A,

IMER I FELGCEEICHDEEAHYET .
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LCR meter measure system
*C-Fill@ *C-Vil 8 ‘C-THIZE ‘L-Vill®  °L-THIZ
BERAUE - EHBARE ‘PNREZEESHRE F~
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L ERD C-BIAS (=R BE ) JAES
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BfiEICHBEREEATEYEE A, LRIE. 202356 ADMETT . PEUKEERICRDHEENHYET.
ADC 624X

A ER
LCRA—%4 E4980A SEMIE onen
= - 20Hz~2MHz ERELADY
[ Kevsight Rl RS -DC-BIAS (+40V) A fii

T LCR*—% E4980A

LCRZAa—EV45-5—TJ )

é 300z 65,0009

GPIB-USBZ #2388 (REX-USB220) 62,000
SHEIV T, W32-E4980SW2-R 290,000
LCRFA—EYY -
_ A\ E b B LA
K Eln-l-%% 2MHzZ A7 E4980A-KIT-2M EhHLADE

BEEICHEREEATEYEE A, LRI 2023F6 ADMETY . PERKEEIZRDHENHYET,

=% o 2 = . =z 3 .
&% = 2 A 7E Bl 1% g 32 B 7E 451 C-V il £ 45l
100000 Dielectric &0 T T T T T T T 3000
3t 1 .
S m ZE " (Imag)
— 40
mim % E 2000
i o Jﬂf&%}k S o 150
. OCE00000000000 000000 m% = 20 | \%
5} 1000
0 10 [ 7 500 .
0 X ]
1O.O:l 0.1 1 10 100 1000 (2l 4 4y oy ey ° -5 -3 -1 1
\ Rl (KHZ) R o) INAT XEEWV) /




— AXBEZI-VEIRY 7 b

KEITHLEY 2400 Series
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L | Py ol
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E/VOHRE. a—F—HITTAELIL, 2023.06
o] & SE(Hi
EQERIE vk _ _
PR EQE-MEAS-SETO1 1,680,000
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