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Peccell 1-V Curve Analyzer ver.2.0

1) The software displays an 1-V curve on a display while measuring and prints the curve.
The display image is shown in Figure 1.

2) The software supports the round-trip bias voltage scan when measuring IV curve.
The voltage scan of lie —Vo as well as Vo — Iy is possible.  In addition, the both scans are possible in
succession. High reliability I-V curve by averaging a forward scan and a reverse scan is automatically
calculated and saved as a csv format.

3) The software supports the characteristic evaluation of dye-sensitized solar cells, which have slow
photoelectric response.

4) The software automatically computes the characteristic value which is necessary for the research.
It computes an open circuit voltage (Vc), a short circuit current (ls), energy conversion efficiency (n), a
fill factor, a maximum output power and so on automatically and it displays them on the display. Of
course, these values are saved as a text file.

5) The software saves |-V curves and characteristic values as a format easily processed.
The saved format helps you easily find measurement parameters, characteristic parameters of an I-V curve.
An |-V curve is saved after calculating current density by dividing current data by a cell area. Of course,
raw data are saved together. With Microsoft Excel, you could make a graph immediately.
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Figure 1. The snapshot of the measurement panel. The red line stands for I-V curve when bias voltage scan from 0
to 0.8 V, while the green line stands for I-V curve when bias voltage scan from 0.8 to 0 V.  The black solid line show
the data of the averaged I-V curve of forward and reverse scans. The blue line is guiding the current which gives

maximum output electric power.



A method for measurement and analysis of I1-V characteristics of solar cells
Peccell 1V Curve Analyzer ver. 2.0 (hereinafter, the software) supports controlling Keithley.2400 source
meter (hereinafter a source meter), which is connected to a Windows PC by RS-232C cable.

When measuring, you should set the following parameters.

The explanation of the parameter

Start / V start voltage in a measurement (example "0™)
Stop /V end voltage in a measurement (example "0.8")
Step/V interval voltage in a measurement

The recommendation value is 0.01 V or less (example "0.01")

Cmpl/A current limit in a measurement (Compliance limit) of a source meter.
(example "0.03" (Note 1))

SrcDs /s a delay time (search delay) for measuring current after reaching to a setting bias voltage.
(example "1" ( Note 2) )

NPLC NPLC is the abbreviation of number of power line cycle. It determines an acquiring time

of data. A source meter runs in accordance with a AC power source frequency. For
example, the frequency is 50Hz in eastern Japan. In the case, INPLC is 1/50 (= 20 ms).
(example "1")

Hold /s waiting time before measurement begin. During the hold time, a solar cell exists a short
circuit condition.
(example "0™)

Area / cm? An active area of a solar cell. When your solar cell has a cell active area with 1 x 1 cm
square, you fill “1” in the field..
(example "1")

InPw/ mW cm™  an irradiance power
The standard irradiance is 100 mW cm™ under 1 sun.

Segment When you measure both forward and reverse voltage scan, you fill “2” in the field. While
you measure one direction bias voltage scan condition, you fill “1” in the field. ("1”)

(Note 1)

In the case of a dye-sensitized solar cell with a cell area of less than 1 cm?, a recommended compliance limit is 0.03 (30
mA). In the case of a large area cell, you could set a compliance limit according to the area.

The relation between set Compliance limit and the measurement possible voltage value and so on is Refer to the manual
of Keithley 2400.

(Note 2)
In case of the dye-sensitized solar cell, delay time of 1 second is recommended due to its slow photoelectric response.

Search delay depends on preparation of TiO, film, electrolyte, or something.
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Figure 2. Scheme of I-V curve measurement, when following parameter is set. Start/ V “0”, Hold /s “1”, Step/V
“0.01”, SrcDs/s “1”, NPLC “1”.

Measurement procedure

1) Turn on a solar simulator. We recommend that solar simulator is turned on first because start of Xe lamp
sometimes results in fluctuation of AC voltage which may cause damage of other electric equipment such
as a personal computer.

2) Turn on a PC and a sourcemeter (Keithley 2400)

3) Wait for more than 10 min, for the stabilization of the sourcemeter and the other equipment.

4) Before quantitative measurement, confirm irradiation power by the silicon standard cell (BS520 silicon
cell) or the spectral analyzer (EKO LS-100 recommended).

5) Peccell I-V Curve Analyzer (hereinafter, PECIV2) is started.

6) Input parameters to the table in the measurement panel left side of PECIV2.
Measurement parameter could be saved by using “Save” button. When you have a measurement
parameter file, you could load the file by using “Load” button.

7) When there is a check mark in "Auto save" (the default setting), in the file name inputted to "Filename", it
is automatically saved after measurement. The auto save path is C:¥PECIV2¥DATA.

8) When inputting a comment to "Comments" beforehand, a comment is saved with data.

9) When pressing "Run IV curve", the measurement starts.

10) When pressing "Cancel", the measurement can be ended on the way.

11) When there is not a check mark in "Auto save"”, you can save data by using "Save data as" after
measurement ending.  You also save data as a different name by by using "Save data as" option.

12) When pressing "Cancel", the raw data could be saved by pressing "Save raw data"

13) When measuring in series, measuring data is saved in the file of the same file name.
The data can be distinguished between by entering "Comments™ at this time.

14) “Ctr + Shift + P” results in printing a snapshot of measuring file.



1) The data is saved as a csv formant.

2) Commenting, a parameter, characteristic values, measuring voltage, current densitieses, electric current
values such as the change efficiency and the curve factor are preserved in the data file.

3) The data of a forward scan, a reverse scan, and the averaged curve are saved when you choose parameter
segment “2”.
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Figure 3. The save data format.
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Thermostatic cell holding stage PEC-T10

- Flat stage cell holder is requirement.
- Temperature controlled range from 0 to 80 °C
- Piezoelectric thermo sensor.

Operation is very easy as following
1) Turn on the switch
2) Set a temperature as you expected by pressing buttons with direction mark of up and down.

Measure for safety
1) The glass fuse (3A) prevents from an over-current.
2) When the stage temperature reaches 85 °C, the power is shut down automatically.

Peccell Technologies, Inc.

1614 Kurogane-cho, Aoba, Yokohama,
Kanagawa, 225-8502 Japan

TEL +81-45-974-5656, FAX +81-45-974-5657
E-mail: eigyou@peccell.com
http://www.peccell.com/





