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DY2300 Series Software Installation

(1) Minimum system requirements: Windows 7/Vista/XP, Pentium 4,
512 MB of RAM, and 1024x768 screen resolution.
(2) Double click Setup.exe inside the DY2300 Installer folder to
install the DY2300 series control software. The default directory
is “C:\Program Files\DY2300”.
(3) Double click USB_Driver_Installer.exe inside the USB_Driver
folder to extract the device drivers to your computer. The default
directory is “C:\Program Files\Silabs\MCU\CP210x\”.
(4) Plug in the AC power adapter, connect the USB cable from the
instrument to the PC, and turn the power switch on.
(5) Windows will open a “Found New Hardware (Silicon Labs
CP210x USB to UART Bridge)” window, and automatically
begin installing the rest of the driver programs (this may take a
few minutes).
(6) The instrument is ready to run if both blue and green LEDs on the
front panel are on.
(7) Please see Appendix I of the user manual for more information.
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DY2300 Quick Start

(1) Main Window
(1) Tech. selection
(6) Switch window

(2) Parameter input

(9.1) Legend on/off
(9.2) After legend is on,
left click to change
line style,…

(3) Note input

(4) Channel On/off
(5) Start experiment
(7) Open SETUP window
(10.1) Cursor on/off buttons
(10.2) Right click & select “Bring to Center”
(10.3) Cursor tool, used to select & move cursors

(8.1) Set plot in full scale
(8.2) Auto adjusts plot scale
(8.3) Expand graphic tool, left click
mouse to select the plot area

(2) Plot Window

(2) Open a data file to Overlay

(1) Data Processing
Method selection

(3) Color Coding for the Electrodes

Red – counter electrode (CE)
White – reference electrode (RE)
Black (+red) – channel 1 working electrode (WE1)
Black (+blue) – channel 2 working electrode (WE2)
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1 Overview
The DY2300 is a unique high-performance, low-cost bi-potentiostat based on modern semiconductor
products and advanced software technology.
The DY2300 is developed to be portable, low-noise, and fast-speed in both signal generation and detection.
It is achieved through the careful selection of advanced analog and digital microchips, combined with an
optimized signal pass design. The computer interface is designed to be user–friendly, and is suitable for
various applications.
The DY2300 integrates two channels into one compact design. Each channel has a low-noise analog currentto-voltage pre-amplifier with seven selectable gain stages, a variable analog filter, and a 16-bit bias DAC. A
high impedance voltage amplifier is used for reference electrode signal condition, and a 16-bit, 200 kHz
ADC is used for data acquisition.
A LabVIEW(1) based, easy-to-use and function-rich user interface has been designed for experimental setup,
graphical display, data analysis, and file management. Data Processing methods include Low-Pass Filter,
Smoothing, Remove DC Offset, Math, Plot Segments, FFT, Auto Peak Shape Definition and more.
Innovative and powerful PC software, combined with a unique hardware design, makes using the DY2300
both convenient and productive. The DY2300 can perform many measurement tasks, such as rotating ring
disk electrode (RRDE) experiments, sub-picoampere current measurement, sensor conditioning, and data
acquisition. Therefore it can be used in a variety of scientific research, education and industry applications.

Fig. 1 Block diagram of DY2300

(1) LabVIEW is a registered trademark of National Instruments.
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2 Main Window
This window appears when you first open the program, and also during the experimental run. It will be used
to input experimental control parameters and display the experimental data for the technique you select.
(1)

(3)

(2)

(4)

(5)
(8)

(6)

(7)
Fig. 2 Structure of main window
(1) Window selection tab is used to switch the working window between Main, Plot and Data.
(2) Graph area is used to display recorded data for each individual channel. There are two methods to plot
the data:
•

Real time: The program will display real time experimental data. This method is used for ADC
sampling rates less than or equal to 200 Hz.

•

After finish: For sampling rates higher than 200 Hz, the data will be first saved into the SRAM
inside the instrument, and then be transmitted to the computer after the experiment has finished.

(3) Technique selection (Pull-down menu) is used to select the technique for the experiment.
(4) Parameter input panel is used to input user settings for the experiment. The set of available parameters
changes based on which technique has been selected.
(5) Input a multi-line description of the experiment
(6) Channel on/off switch is used to turn the individual channels (except CH 1) on or off, by checking or
un-checking the corresponding check box. When checked, that channel will be turned on (connected to
the electrodes) during the experiment to take data, and turned off after the experiment has finished. If
“Keep channel on” (in SETUP/SYSTEM) button is selected (Yes), all selected channels will remain on
after the experiment ends.
The color of the channel number indicates the corresponding channel’s states:
Red:
Channel is on. Note: Avoid touching the cell leads!
Green:
Channel is off. You can change the electrodes.
WARNING: ESD (electrostatic discharge) as high as 4000V can accumulate on the
human body and can cause permanent damage to the instrument. Therefore, proper ESD
precautions are recommended before handling the cell leads.
Yellow:
Channel is off. All channels are connected to their own internal dummy cell (1 MΩ
resistor), as a result of selecting “Test with internal dummy cell” in SETUP/SYSTEM.
A progress bar and time remaining indicator (in seconds) will also appear during the experiment.
(7) System Commands:
Revision 01.19.11
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Start the experiment
Stop data acquisition if data sampling is in the real-time mode
Pause data acquisition if data sampling in the real-time mode. Click
again to continue data acquisition
Pause the plotting of new data during experiment when in real-time
mode, but the instrument will still acquire data. Click again to resume
plotting data.
If checked, a plot legend tool will appear on the upper-right corner of the
graphics window, which can be used to change the plot styles (line color,
line type, etc) with right click on the legend symbol.
Displays data with full-scale range according to the sensitivity selected
Auto-selects the data display range
Three push buttons which independently turn on/off cursors A, B, C.
Set more DY2300 controlling parameters that do not appear on the front
control panel (see more details in the chapter of Set-up Windows of this
manual).
Displays the help file
Prints the contents of the working window
Two text files can be saved simultaneously by using this command. The
“filename.dy20” file stores both experimental data and instrument
configuration parameters. The “filename.txt” file stores the experimental
data only. Both files can be opened using spreadsheet programs such as
Excel.
Note: Data file (filename.txt) will only be saved if you check Save dataonly (*.txt) file in SETUP/General.
Retrieves a previously saved instrument setting and data file
Loads the Last Experiment’s settings and data
Saves the instrument’s current settings, turns off cell connections, and
then quits. Those experiment settings can be retrieved next time when
you open the DY2300 program and press LE button.
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(8) Graphic display and cursors styles settings, these are the typical LabVIEW graphics setting interface
and are used to change both graphic and cursor styles.
•

Expand graphic:
(a) Select graphic tool
(b) Left click mouse to select the plot area, and then release the mouse
button
You can also type in the desired numbers to the both end of X(Y) axis of
the graphic display to change the plot area

•

Legend:
When Legend button is pressed, a
plot legend tool
will
appear on the upper-right corner
of the graphics window, rightclick on the legend tool, the
legend style can be modified.

•

Using cursors:
(a) Three cursors (A, B, & C) can be turned on/off individually by
clicking on these three buttons (green is on).
(b) After the cursor is turned on, right-click the cursor property setting
button (A, B, or C), and select “Bring to Center”.
The other cursor properties can
also be changed with similar
method:

(c) Select the cursor tool, then use mouse to move curser on the plot

(d) These four buttons move the cursor left, right, up, and down
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Technique selection (Pull-down menu) [(3) in Fig. 3] is used to select the technique for the experiment.

2.1 Amperometric i-T (i-T)
(B) CH 1 waveform:
Sampling Time (sec)
Init E(V) [CH1]

Time

(C) CH 2 waveform (with offset):
E (V) [CH 2]
Offset (V)
Init E (V) [CH 1]

(A) User Interface
Fig.2.1 Amperometric i-T user interface and waveforms
For the Amperometric-iT (iT) measurement, the potential of the working electrode is maintained at a constant
value with respect to the reference electrode. The measured current is displayed as function of time.
•

Sampling Time (sec):
[0.0001, 10]

Time between sampling two data points
A “*” sign will appear on the Sampling Time if its value is larger than
0.01 sec. This sign means that the Sampling Time can be automatically
adjusted to a multiple of the line frequency to improve the signal / noise
ratio.

•

Run Time (sec):

Total data sampling time
The number of data points for each channel = Run Time (sec) /
Sampling Time (sec), with a maximum of 15000 data for each channel.
If Run Time is set larger than 15000 * Sampling Time (sec), the
program will automatically adjust this to the maximum allowed value.

•

Init E (V):
[-4.000, +4.000]

Initial potential on the CH1 working electrode (as well as during the
Quiet Time)

CH 1:
• Sens (A/V):

CH 2:
• Sens (A/V):

Current measurement sensitivity scale (Ampere / Voltage).
The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)

Current measurement sensitivity scale for each individual channel.

•

Offset (V):
[-4.000, +4.000]

The potential for each individual channel will equal CH 1’s potential
plus Offset (V).

•

Method:

Scan:

Revision 01.19.11
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2.2 Cyclic Voltammetry (CV)
(B) CH 1 waveform:
High E(V)
Scan Rate (V/sec)= |dV|/ dt
Initial Scan Polarity = “+”

Init E(V)
Time (sec)
Low E(V)

(C) CH 2 waveform (Scan):
E(V) [CH 2]

Offset (V)

E(V) [CH 1]

(D) CH 2 waveform (Const. E):
E(V) [CH 2]
Offset (V) [CH 2]

(A) User Interface

Vref (V)

Fig. 2.2 CV user interface and waveforms
For the Cyclic Voltammetry (CV) measurement, the potential of the working electrode is changed linearly
with time from Init E to the first turning point High E (or Low E, if Scan Direction is negative). The scan
direction then switches until the potential reaches Low E (or High E), and switches again to return to Init E,
finishing one cycle of the scan. The measured current is displayed as function of potential.
•

Init E (V):
[-4.000, +4.000]

Initial potential on CH 1 working electrode (as well as during the Quiet
Time)

•

High E (V):
[-4.000, +4.000]

Highest scan potential

•

Low E (V):
[-4.000, +4.000]

Lowest scan potential

•

Scan Rate (V/sec):
[0.001, 10]

Potential scan rate for all channels
A “*” sign will appear on the Scan Rate if its value is less than 0.1 V /
sec. This sign means that the data sampling rate can be automatically
adjusted to a multiple of the line frequency to improve the signal / noise
ratio.

•

Number of Cycles:

Total number of scan cycles to complete. This number is determined by
High E and Low E. If the setting is larger than the maximum, the
program will adjust it to the maximum allowed value.

•

Initial Scan Polarity:

Positive:
Negative:

Revision 01.19.11

The potential will first scan from Init E to High E
The potential will first scan from Init E to Low E
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CH 1:
• Sens (A/V):

CH 2:
• Sens (A/V):
•

•

Method:

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

Current measurement sensitivity scale (Ampere / Voltage).
The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)

Current measurement sensitivity scale for each individual channel
Scan:

The individual channel’s potential will equal CH 1’s
potential plus Offset (V).

Const. E:

The individual channel’s potential will be kept at a
constant value equal to Offset (V) during the scan.

The function of this setting depends on the selection of Method above.
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2.3 Linear Sweep Voltammetry (LSV)
(B) CH 1 waveform:
Scan Rate (V/sec)= |dV|/ dt
End E(V)
Init E(V)
Time (sec)

(C) CH 2 waveform (Scan):

E(V) [CH 2]
Offset (V)

E(V) [CH 1]

(D) CH 2 waveform (Const. E):
E(V) [CH 2]

Offset (V) [CH 2]

Vref (V)

(A) User Interface
Fig. 2.3 LSV user interface and waveforms.
For the Linear Sweep Voltammetry (LSV) measurement, the potential of the working electrode is changed
linearly with time from Init E (V) to the End E (V). The measured current is displayed as function of time.
•

Init E (V):
[-4.000, +4.000]

Initial potential on CH 1 working electrode (as well as during the Quiet
Time)

•

Final E (V):
[-4.000, +4.000]

End scan potential

•

Scan Rate (V/sec):
[0.001, 10]

Potential scan rate for all channels
A “*” sign will appear on the Scan Rate if its value is less than 0.1 V /
sec. This sign means that the data sampling rate can be automatically
adjusted to a multiple of the line frequency to improve the signal / noise
ratio.

CH 1:
• Sens (A/V):

CH 2:
• Sens (A/V):
•

•

Method:

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

Current measurement sensitivity scale (Ampere / Voltage).
The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)

Current measurement sensitivity scale for each individual channel
Scan:

The individual channel’s potential will equal CH 1’s
potential plus Offset (V)

Const. E:

The individual channel’s potential will be kept at a
constant value equal to Offset (V) during the scan.

The function of this setting depends on the selection of Method above.
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2.4 Open Circuit Potential (OCP)

(B) CH 1, 2, 3, 4 measurements:
Sampling Time (sec)

OCP (V)

Time (sec)

(A) User Interface
Fig.2.4 OCP user interface and waveforms
The OCP method measures the potential difference between the reference (RE) and channel one working
(WE1) electrode with high input impedance.
There are two ways to measure OCP:
•

Record OCP vs. time. After selecting the desired Sampling Time (sec) [0.0001, 10] and total Run
Time (sec), click the RUN button to start recording.

•

Click READ to display the current measured potential for all active channels.
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2.5 Differential Pulse Voltammetry (DPV)
Sampling Width (sec)

(B) CH 1 waveform:

Final E(V)
Ampl (V)
Pulse Width (sec)
Init E(V)

Step E(V)
Pulse Period (sec)

(C) CH 2 waveform (Scan):

E (V) [CH 2]

Offset (V)

E (V) [CH 1]

(D) CH 2 waveform (Const. E):
E (V) [CH 2]

(A) User Interface

E (V) [CH 1]

Offset (V)

Fig.2.5 – DPV user interface and waveforms
For the Differential Pulse Voltammetry (DPV) measurement, the potential applied is a combination of a pulse
waveform with constant amplitude (Ampl) and a staircase waveform with a constant step (Step E). The
currents before the potential pulse and at the end of potential pulse are measured, and the difference of these
two is displayed as function of the step potential.
•

Init E (V):
[-4.000, +4.000]

Initial potential for the CH1 electrode (as well as during the
Quiet Time)

•

Final E (V):
[-4.000, +4.000]

End potential

•

Step E (V):
[0.001, 0.1]

Potential increments for each data point

•

Ampl (V):
[0.001, 0.5]

Potential pulse amplitude for all channels

•

Pulse Period (sec):
[0.02, 100]

Potential pulse period

•

Pulse Width (sec):
[0.01, 50]

The Potential pulse width must be less than (or equal to) 50% of Pulse
Period, otherwise it will be adjusted by the program.

•

Sampling Width (sec):
[0.005, 20]

The Sampling Width must be less than (or equal to) 50% of Pulse
Width, otherwise it will be adjusted by the program.

Revision 01.19.11

www.digi-ivy.com

Page 14

A “*” sign will appear on the Sampling Width if its value is larger than
0.01 sec. This sign means that the data sampling rate can be
automatically adjusted to a multiple of the line frequency to improve the
signal / noise ratio.
CH 1:
• Sens (A/V):

CH 2:
• Sens (A/V):
•

•

Method:

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

Current measurement sensitivity scale (Ampere / Voltage)
The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)

Current measurement sensitivity scale for each individual channel
Scan:

The individual channel’s potential will equal CH 1’s
potential plus Offset (V)

Const. E:

The individual channel’s potential will be kept at a
constant value equal to Offset (V) during the scan

The function of this setting depends on the selection of Method above.
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2.6 Normal Pulse Voltammetry (NPV)
(B) CH 1 waveform:
Sampling Width (sec)
Step E(V)

Init E(V)

Pulse Width (sec)
Pulse Period (sec)

(C) CH 2 waveform (Scan):

E (V) [CH2]
Offset (V)

E (V) [CH 1]

(D) CH 2 waveform (Const. E):
E (V) [CH 2]

(A) User Interface

E (V) [CH 1]

Offset (V)

Fig 2.6 NPV user interface and waveforms.
For the Normal Pulse Voltammetry (NPV) measurement, a sequence of potential pulse with gradually
increased amplitude is applied. The potential return to the Init E after each pulse and the data is sampled at
near the end of each pulse. The measured current is displayed as function of the pulse amplitude.
•

Init E (V):
[-4.000, +4.000]

Initial potential for CH1 channel electrode (as well as during the
Quiet Time)

•

Final E (V):
[-4.000, +4.000]

Amplitude of the last pulse

•

Step E (V):
[0.001, 0.5]

Potential increments for each pulse

•

Pulse Period (sec):
[0.02, 100]

Potential pulse period

•

Pulse Width (sec):
[0.01, 50]

The potential Pulse Width must be ≤ 50% of Pulse Period, otherwise
it will be adjusted by the program.

•

Sampling Width (sec):
[0.005, 20]

The Sampling Width must be ≤ 50% of Pulse Width, otherwise it will
be adjusted by the program.
A “*” sign will appear on the Sampling Width if its value is larger than
0.01 sec. This sign means that the data sampling rate can be
automatically adjusted to a multiple of the line frequency to improve the
signal / noise ratio.

CH 1:
• Sens (A/V):
Revision 01.19.11

Current measurement sensitivity scale (Ampere / Voltage)
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The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)
CH 2:
• Sens (A/V):
•

•

Method:

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

Current measurement sensitivity scale for each individual channel
Scan:

The individual channel’s potential will equal CH 1’s
potential plus Offset (V)

Const. E:

The individual channel’s potential will be kept at a
constant value equal to Offset (V) during the scan

The function of this setting depends on the selection of Method above.
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2.7 Multi-Step Potential (MSP)
(B) CH 1 waveform:
Sampling Time (sec)
T1 (sec)

Step 2 (V)

Step 1 (V)
Init E (V)
T2 (sec)
T=0 (sec)

(C) CH 2 waveform (Step):
E (V) [CH 2]
E (V) [CH 1]

Offset (V)

Init E1 (V)

(D) CH 2 waveform (Const. E):
E (V) [CH 2]
E (V) [CH 1]

Offset (V)

(A) User Interface
Fig 2.7 MSP user interface and waveforms.
For the Multi-Step Potential (MSP) measurement, a sequence of potential steps with user selected time
interval is applied. The measured current is displayed as function of sampling time.
•

Init E (V):
[-4.000, +4.000]

Initial potential for CH1 channel electrode (as well as during the
Quiet Time)

•

Sampl. Time (sec):
[0.005, 20]

Data sampling interval
A “*” sign will appear on the Sampling Time if its value is larger than
0.01 sec. This sign means that the data sampling rate can be
automatically adjusted to a multiple of the line frequency to improve the
signal / noise ratio.

•

Number of Cycles:

Total number of scan cycles to complete

•

Step X (V) [X = 1 to 8]:
[-4.000, +4.000]

Potential setting for step X

•

Time X (sec) [X = 1 to 8]:
[0.01, 200] [Off]

Time interval for step X. If “Off” is selected, this step will be skipped

Revision 01.19.11
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CH 1:
• Sens (A/V):

CH 2:
• Sens (A/V):
•

•

Method:

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

Current measurement sensitivity scale (Ampere / Voltage)
The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)

Current measurement sensitivity scale for each individual channel
Step:

The individual channel’s potential will equal CH 1’s
potential plus Offset (V)

Const. E:

The individual channel’s potential will be kept at a
constant value equal to Offset (V) during the scan

The function of Offset depends on the selection of Method above.
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2.8 Square Wave Voltammetry (SWV)
Sampling Width

(B) CH 1 waveform:

Final E(V)
Ampl
Init E(V)

Step E(V)
1/Frequency (Hz)

(C) CH 2 waveform (Scan):

E (V) [CH 2]

Offset (V)

E (V) [CH 1]

(D) CH 2 waveform (Const. E):
E (V) [CH 2]
E (V) [CH 1]

Offset (V)

(A) User Interface
Fig.2.8 – SWV user interface and waveforms
For the Square Wave Voltammetry (SWV) measurement, the potential applied is a combination of a pulse
waveform with constant amplitude (Ampl) and a staircase waveform with a constant step (Step E). The
currents before the potential pulse and at the end of potential pulse are measured, and the difference of these
two is displayed as function of the step potential.
•

Init E (V):
[-4.000, +4.000]

Initial potential for the CH1 electrode (as well as during the
Quiet Time)

•

Final E (V):
[-4.000, +4.000]

End potential

•

Step E (V):
[0.001, 0.1]

Potential increments for each data point

•

Ampl (V):
[0.001, 0.5]

Potential pulse amplitude (half peak-peak) for all channels

•

Frequency (Hz):
[0.01, 50]

Square wave frequency

CH 1:
• Sens (A/V):

CH 2:
• Sens (A/V):
Revision 01.19.11

Current measurement sensitivity scale (Ampere / Voltage).
The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V).

Current measurement sensitivity scale for each individual channel.
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•

•

Method:

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

Scan:

The individual channel’s potential will equal CH 1’s
potential plus Offset (V).

Const. E:

The individual channel’s potential will be kept at a
constant value equal to Offset (V) during the scan.

The function of this setting depends on the selection of Method above.
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2.9 Chronoamperometry (CA)
(B) CH 1 waveform:
Sampling Time (sec)
Pulse W. (sec)

Pulse W. (sec)

High E (V)
Init E (V)
T=0 (sec)
Low E (V)
Step1

Step2

Step3

(C) CH 2 waveform:
E (V) [CH 1]

Offset (V)
E (V) [CH 2]

(A) User Interface
Fig 2.7 CA user interface and waveforms.
For the Chronoamperometry (CA) measurement, a sequence of potential steps with user selected Pulse
Width and potential range is applied. The measured current is displayed as function of time.
•

Init E (V):
[-4.000, +4.000]

Initial potential for CH1 channel electrode (as well as during the
Quiet Time)

•

High E (V):
[-4.000, +4.000]

High limit of potential

•

Low E (V):
[-4.000, +4.000]

Low limit of potential

•

Number of Steps:

Total number of potential steps

•

Pulse Width (sec):
[0.001, 1000]

Potential pulse width

•

Sampl. Time (sec):
[0.00001, 10]

Data sampling interval. Minimum 100 data points/Step is required.
A “*” sign will appear on the Sampling Time if its value is larger than
0.01 sec. This sign means that the data sampling rate can be
automatically adjusted to a multiple of the line frequency to improve the
signal / noise ratio.

•

Initial Step Polarity:

CH 1:
• Sens (A/V):
Revision 01.19.11

Positive:
Negative:

The potential will first scan from Init E to High E
The potential will first scan from Init E to Low E

Current measurement sensitivity scale (Ampere / Voltage)
www.digi-ivy.com
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The current range for a selected Sens (A/V) is:
|i| ≤ 10 V * Sens (A/V)
CH 2:
• Sens (A/V):
•

Offset (V):
[-4.000, +4.000]

Revision 01.19.11

channel 2 current sensitivity scale
Offset potential between CH1 and CH2
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2.10 Potentiometric (v-t)

(B) CH 1:
Sampling Time (sec)

Vref (V)

Time (sec)

(A) User Interface
Fig.2.10 Potentiometric (v-t) user interface and waveforms
The Potentiometric method measures the potential difference between the reference (RE) and channel one
working (WE1) electrode with high input impedance, while keeps the current flow through the working
electrode at a constant value.
•

Current (A):
[-4.0E-3, +4.0E-3]

Initial current flow through the CH 1 working electrode (as well as
during the Quiet Time)

•

Sampling Time (sec):
[0.0001, 100]

Time between sampling two data points
A “*” sign will appear on the Sampling Time if its value is larger than
0.01 sec. This sign means that the Sampling Time can be automatically
adjusted to a multiple of the line frequency to improve the signal / noise
ratio.

•

Run Time (sec):

Revision 01.19.11

Total data sampling time
The number of data points for each channel = Run Time (sec) /
Sampling Time (sec), with a maximum of 15000 data for each channel.
If Run Time is set larger than 15000 * Sampling Time (sec), the
program will automatically adjust this to the maximum allowed value.
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3 Plot Window
Following the data acquisition phase, switching to this window will allow for further data analysis.

Data processing parameter
window
Data processing method selection
Fig. 3 Structure of Plot window
There are several commands can be used to control the functions of the Plot Window:
(1) Legend on/off
If checked, a plot legend tool will appear on the upper-right corner of the graphics
window, which can be used to change the plot styles (line color, line type, etc) with
right click on the legend symbol.
(2) Overlay
Input a previous saved data file and compare it with the current one

(3) Graphic display settings
These are the typical LabVIEW graphics setting interface and are used to change some graphic
display styles.
Expand graphic:
(a) Select graphic tool
(b) Left click mouse to select the plot area, and then release the mouse
button
You can also type in the desired numbers to the both end of X(Y) axis of
the graphic display to change the plot area.
Various display style settings for the plot can be controlled through these
buttons.

Auto-selects the data display range

Revision 01.19.11
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(4) Cursors styles settings

(a) Three cursors (A, B, & C) can be turned on/off individually by
clicking on these three buttons (green is on).
(b) After the cursor is turned on, left click on the cursor property setting
button (A, B, or C), and select “Bring to Center”.

(c) Select the cursor tool, then use mouse to move curser on the plot

(d) These four buttons move the cursor left, right, up, and down.

Revision 01.19.11
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3.1 Data Processing Methods
There are several data processing methods [Fig.3] that can be applied to the experimental data by
configuring the corresponding data processing parameter window (Click on the Data processing method
selection and select the required method):

…

3.1.1 Channel Selection
Those check boxes are used to display/un-display the
corresponding data channels (marked by 1, 2, 3, and 4
at the top) for the Plot Window (F2 corresponding to
the overlay data file #2…). Up to 16 experimental
data files can be displayed (using Open-OVLY
command) at same time.
3.1.2 Low Pass Filter
If set to “Yes”, a Bessel type low-pass filter with
selectable cutoff frequency and filter order will be
applied on all of the data channels.

3.1.3 Smoothing
If set to “Yes”, a moving average with the specified
width will be used to smooth the data on all data
channels.

3.1.4 Remove DC offset
Remove displayed data’s DC value by subtracting its
first data point or mean.

3.1.5 Math
If set to “Yes”, the plotted data values will equal the
Offset + Gain * Data for the present experiment.

3.1.6 Plot segments
Plot only the selected segments for a CV experiment.
This setting is disabled when using other experimental
methods.

3.1.7 Cursor positions
Display the difference of two cursors [(A, B),
(A, C), or (B, C)] if they are enabled.

Revision 01.19.11
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3.1.8 FFT (Fourier Spectrum)
Display the FFT power spectrum for each of the data
channels.

3.1.9 Peak Shape Definition
Select the peak shape definition as Diffusive, Gaussian,
Sygmoidal, or None for the experimental data, and
report the peak current and peak potential in the Data
Window.
If Auto selected, the peak shape is determined
according to the electrochemical technique been used.
3.1.10 Peak Par. Vs Scan Rate Plot *
This method is used for CV experiments only.

(1) Do CV experiments with different scan rate, and save data file (Peak Sharpe Definition=Diffusive).
(2) First Open a saved files in Main window, then switch to Plot window and using Open-OVLY
command to open the rest files (<=15).
(3) Select “Peak Par. Vs Scan Rate Plot” from Data Processing Methods pull-down menu.
(4) Select Peak par. {ip, Ep, or d(Ep) = Ep [Seg(n+1)] - Ep [Seg(n)]} for CH1 or CH2 at Seg(n), n=1 to 6.
(5) Overlay a linear fitting line with the plotted peak data, and get the fitting parameters (slope and intercept)
by select Linear Fitting button.
(6) Option to save those peak data files.

Fig. 3.1.10 (a) CV data (Variable Scan Rate).

(b) Peak Current vs. Scan Rate

3.1.11 Levich Plot *
This method is used for RRDE (Rotation Ring Disk
Electrode) experiments only.

(1) Do LSV experiments with different RRDE rotation rate, and save data file (Peak Sharpe Definition=
Sygmoidal. If Peak Sharpe Definition = Auto, and Rotation Speed setting not = 0, the default fitting
method = Sygmoidal).
(2) First Open a saved files in Main window, then switch to Plot window and using Open-OVLY
command to open the rest files (<=15).
(3) Select “Levich Plot” from Data Processing Methods pull-down menu.
Revision 01.19.11
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(4) You can select Levich plot for CH1 or CH2.
(5) You can overlay a linear fitting line with the plotted peak data, and get the fitting parameters (slope and
intercept).
(6) Option to save those peak data files.

Fig. 3.1.11 (a) RRDE data (500, 1000, 1500, 3000 rpm).

(b) Levich plot

3.1.12 Reset?
The LEDs indicate which data processing method has
been used on the data file (LFT = Low pass filter, SM
= Smoothing, DC = Remove DC offset…).
Note: The overall effect of data processing is the serial combination of all of the active methods. For
example, selecting data Smoothing and then FFT will result in the FFT being applied on the smoothed data.

3.1.13 Tafel Plot
It is better to apply Tafel Plot to LSV data.

Select input channel

(1) Equilibrium E (V):
For each selected input data, the program
(1) Input slope fitting range,
will search the current minimum and
then press Calculate button, or
assign the corresponding potential as the
(2) Use up-down arrow to
Equilibrium E (V),
directly change slope fitting range. (2) By default, the program will
automatically select the Tafel slope potential
fitting ranges. You can alter those ranges
with the methods described on the left.
(3) The program will calculate
• Cathodic Slope (A/V)
• Anodic Slope (A/V)
• Charge –Transfer Resistance [Rct
(Ohm)] near Equilibrium E
• Exchange current i0 (A) calculated from
Rct.

3.1.14 Integration & Derivative
Use this command to integrate/derivative displayed
experimental data. After taking the integration (or
derivative), the Y axis unit will be Yunit*Xunit (or
Yunit/Xunit).

* Not available for DY2323

Revision 01.19.11
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4 Data Window
Following the data acquisition phase, switch to this window to view the experimental run time and collected
data in table form, as well as to write down experimental notes and the title of the experiment.

(1)

(2)

(3)
(4)
(5)
(6)
Fig. 4 Structure of Data window

Data Table (1):

Displays the experimental data after a finished RUN

Experimental Information (2):

Displays the start time and total time for the experiment, along with
some other information. If the data has been saved, the data filename
and the path will also be displayed.

Header (3):

Space for a single-line description of the experiment. This will appear on
the top of the program and can be cleared for each RUN.

Note (4):

Display a multi-line description of the experiment as inputted from the
main Window and can be cleared for each RUN.

Reset Header and Note for
Each RUN (Yes/No) (5):

Remarks (6):

Revision 01.19.11

If set to yes, the Header and Note will be cleared at the beginning of
each RUN. Otherwise, the Header and Note will not be changed.
Space for a multi-line description of the experiment, and will not be
cleared for each RUN.
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5 Setup Windows
When the SETUP button is clicked, a setup window will appear, allowing for the configuration of certain
system settings for the experiment.

5.1 General

Fig. 5.1 Structure of Setup window (General)
System Info:
Read:
Clear:
i/E Filter:

Auto:
Manual:
Electrode Condition
(Deposition)

Displays the hardware version, firmware version and revision date
Clears the hardware info display
This filter is placed in parallel with the current to voltage converter of each
channel to reduce the measured current noise level.
Automatic adjusts the filter setting according to the experimental parameters.
Filter becomes user-adjustable.
If set to “On” [0 < Time (sec) < 3600], the defined Potential (V) (between –
4.000V to +4.000 V) can be applied on the all electrodes for the condition
(deposition) Time (sec) prior to the Quiet Time. After the condition (deposition)
period and before the Quiet Time, the potential will be set back to the Init
Potential.
Deposition condition is a part of Stripping mode which has been used to analyze
heavy metals such as Cu, Pb, Cd and Zn.
Stir, Purge & RRDE can also be turned on/off individually during this time.

Quiet Time (sec):
[0, 3600]

The time delay from applying the initial potential on the electrode to the actual
time of data sampling. Increasing the Quiet Time could reduce the initial
current transient on the data.
Stir, Purge & RRDE can also be turned on/off individually during this time.

During Run:
[RDE on/off]

If selected, the RDE output pin in the 9-pin sub-D connector will be active
during the experiment with an output voltage corresponding to the RDE
rotation speed setting [10V = 10000 rpm].

Between RUN:
Note:

Cell, Stir, Purge & RRDE can also be turned on/off individually during this time.
Avoid touching the cell leads if the cell is on between runs!

Revision 01.19.11
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Immediate Cell On/Off: This function can be used to turn cells on/off without running an experiment.
To use this function, set the time (sec) [0, 3600] and potential (V) [-4.000,
+4.000], then click the Cell Off button. The cell will be on for the selected time
and off afterwards.
If cell on between run is selected, and time (sec) is set to 0, click the Cell Off
button to turn off the cell immediately.
Immediate (Stir, Purge)
On/Off:
First set the time (sec) [0, 3600] and the output control line(s) (stir, purge or both)
on the 9-pin sub-D connector, then click the S/P Off button to turn the output
line(s) on/off for a selected time.
RDE Setting:

Set the RDE output voltage from the 9-pin sub-D connector corresponding to the
RDE rotation speed setting [10V = 10000 rpm]. Click the RDE Off button to turn
the RDE output on/off for a selected time.

MISC.
Test with Internal
Dummy Cell:

Return to Init E after
Exp.? :

If checked, the instrument will connect a 1 MΩ internal resistor between the
working and counter electrodes of each channel. At this time, the instrument is
disconnected from the cell leads. The dummy cell can be used to test the
functionality of the instrument. This option must be unchecked prior to running
experiments on an external cell.

If checked, the instrument will reset its control voltage to the initial value (CV or
LSV).

External Trigger:

If checked, after clicking RUN, the instrument will wait for a user-provided TTL
signal (active low) before taking data. See I/O Port connection for details.

Line Ave?:

If checked, the program will automatically adjust the sampling time to an integer
multiple of the line frequency when the sampling frequency is lower than the line
frequency. This will help to reduce the line frequency interference on the
measured signals. The available Sampling Rates are marked with “*” sign from
the selection menu.

Save txt File:

If checked, two text files will be saved simultaneously when using the SAVE
command. One is a “filename.dy20” file, a combination of experimental data and
instrument configuration parameters. The other one is a “filename.txt” file, a
data-only text file. Both files can be opened by other programs such as Excel.
If unchecked, only the “filename.dy20” file will be saved.

Custom Scan Rate
(CV, LSV) Setting:

Revision 01.19.11

If checked, user can input CV (LSV) scan rate instead of using the pull down
selection for the scan rate setting.

www.digi-ivy.com

Page 32

5.2 System

Fig. 5.2 Structure of Setup window (System)
Hardware Test:
Start:

This checks the hardware and gets a new set of calibration coefficients for the
instrument. This can take a few minutes to finish, and will report the test results
in the window below. The new calibration data can also be saved for future use.
If errors appear on the test results, a few things may be tried first:
(1)

Run the Hardware Test several more times to see if the same errors
repeat every time,

(2)

Turn off the instrument and computer, reboot both, and then try again.

If errors still exist, contact the manufacturer for service.
COM Port Setting:

Auto
Manual
Update Flash:

Revision 01.19.11

The instrument uses a technique called virtual comport to communicate with the
PC through a USB connection. A driver program
(CP210x_VCP_Win2K_XP_S2K3.exe) installed the PC will convert the USB
data communication to a serial data communication protocol. Every time you
reset the USB communication (such as unplug and plug the USB cable, or turn
off/on the instrument), a new comport number may be assigned by Windows.
Please go to Appendix 1: Verify the Virtual COM Port Driver Installation
for more information about how to check the comport number.
Let the instrument automatically sets the comport
Manually sets the comport
There is a program placed in the flash memory inside the DY2300 instrument for
its proper operation. Due to our constant efforts to improve the instrument’s
performance and functionality, this program may need to be updated. Here are the
steps to update flash memory:
1)

Save the new version of the flash program (such as “DY2300x.hex”) onto
your computer. Most of the time, this file will be distributed via email.

2)

Quit all other programs running on your computer except DY2300.exe

3)

Go to the SETUP panel and click Update Flash
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4)

Find the flash program (“DY2300x.hex”) and click OK to start the update
process.

5)

Wait for the update to finish (this could take a few minutes). When the
update has finished, a window will appear and say “Update finished
successfully”. Click OK and close the SETUP window.

6)

EXIT the DY2300.exe program and turn the instrument off and then on.
Restart DY2300.exe to resume normal operation.

Important Note: Please do not disturb the computer or the instrument during a
flash update, as this may cause damage to the instrument!

Current Polarity:

Select the displayed current direction as either Cathodic Positive or Anodic
Positive

Potential Axis:

Select the displayed potential direction as either Positive Left or Positive Right

Line Frequency:

Select the AC power line frequency in the working area
The program will use this parameter to reduce the line frequency noise on the
measured signal for certain ADC sampling rates. A Faraday cage may also be
used to reduce the line frequency (and other electromagnetic) interference on the
signal, especially for the low current measurements.

Plot Style:

Select the data display style for the Amperometric i-T (OCP) experiment:
(1) Chart/Graph/Auto
• Chart:
Chart appends new data points to those points already in the
display up to the number setting in the Chart Buffer Size (user changeable,
between 100 to 1000 data points), or chose Auto selection. When more data
points are added than can be displayed on the chart, the chart scrolls so that
new points are added to the right side of the chart while old points disappear
to the left.
•

Graph:
Graph appends new data points to those points already in the
display to create a history data view (stat from time zero).

•

Auto:
Let program to select plot style according to the experimental
parameters.

(2) Chart Buffer Size (100-1K)
Maximum data point for the Chart, or select Auto to let the program
determines the chart buffer size.
(3) Y_Scale:
Auto:
Fixed:

Revision 01.19.11

Auto scale the y-axis during the experiment,
Y scale is fixed according to the sensitivity selection.
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5.3 Execution*

Fig. 5.3 Structure of Setup window (Execution)
*

Not available for DY2323.

Run Style:

Select running mode:

Single

The program starts to take data after the RUN is clicked. Click RUN again to
start the next experiment.

Repeated

Run the same experimental procedure again and again, and with the option to
save the data file for each run.

Sequence

Run different experimental procedures, with the option to save the data file for
each run.

Data Dir.:

Select a directory for the saved data files

File Name (Base):

Base name for the saved data file. For example, if the File Name (Base) = “ABC”,
the saved data files will have the names “ABC_001.dy20”, “ABC_002.dy20”, etc.
If Save data-only File in SETUP/General is checked, text files with the names
“ABC_001.txt”, “ABC_002.txt”, etc. will be saved as well.

In Repeated Run dialog area, several parameters needed to input for the operation:
Number of Runs:

Repeated time for same experiment

Time Interval:

Waiting time before to start next Run

Save File:

If checked, a data file will be saved after each run. If the Data Dir. is specified,
the data file will be saved into that directory, otherwise, the data file will be saved
into a subdirectory under the DY2000 program directory (Default at C:/Program
files/DY2000/Data).

Start Each Run with:
Auto
Manual

Revision 01.19.11

Automatically start next run
At end of each run, wait for the user to start the next run
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For Sequenced Runs, the definitions for parameters (Number of Runs, Time Interval, Save File, Start
Each Run with) are same as that in Repeated Run. The only difference is that a pre-saved data file, which
served as a template file, will be needed for each run. This can be done through the following steps:
(1)
(2)
(3)
(4)
(5)

Set style to Single Run
Select required experimental technique and parameters from the Main window
Click Run
After finishing, save the data file as a template
Go to SETUP/Execution window, and in the Sequence Run setting area, use the Browser to select the
saved template file for required Run #,
(6) Repeat (1) to (5) for each Run #

Revision 01.19.11
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Appendix I Verify the Virtual COM Port Driver Installation
First, turn the instrument power switch on and connect the USB cable from the instrument to PC.
From the computer desktop window, select “My Computer \ Control Panel \ System \ Hardware \ Device
Manger \ Ports (COM & PLT)”. If you see “CP210x USB to UART Bridge Controller (COMx)” [x is the
comport number and may vary between computers], you have successfully installed the USB driver.
Otherwise, restarting the computer and repeating the above procedure with the DigiIvy instrument power
turned on and the USB cable connected may work. If you still cannot find the driver, you may try
reinstalling the USB driver again (see Getting Started).
Note: If you cannot find “System” under “Control Panel”, try “Switch to Classic View” from “Control
Panel”.
Here are some screenshots for above steps:
(1) From My Computer, click on
Control Panel

(2) Click on System. If you
cannot find System folder,
try Switch to Classic View

Revision 01.19.11
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(3) From System, select Tab (Hardware),
and then Device Manager

(4) From Device Manager, click on Port
(COM & LPT). If you see “CP210x USB to
UART Bridge Controller (COMx)” [x is
the comport number which may vary between
computers. In this case, it is COM8.], you
have successfully installed the USB driver.

Note 1: For better data communication purpose, it would be helpful by turning of the background computer
tasks (such as antivirus program, screen saver, and network connection). The network connection
can be turned off from: Start/My network places, disable “Local Area Connection”. (Not by
disconnecting the network cable).
Note 2: DY2300 has an auto comport detection capability. When you first open the software from your
computer, it will search if there is any DY2300 instrument connected with this computer. So the
connection sequence should be:
(a) Turn on DY2300
(b) Connect USB cable from DY2300 to PC
(c) Open DY2300 software on PC
Note 3: If there is any communication problem and can’t be solved by turn off/on the instrument and
software. That could be caused by a latch up between the instrument and PC. You can try the
following steps:
(a) Disconnect USB cable from PC computer
(b) Turn off the instrument
(c) Turn off PC using Window command (Not RESTART!)
(d) Turn off PC power switch
(e) Wait for 10 sec, turn PC on
(f) Turn DY2300 on, and then connect USB cable to PC
(g) Open DY2300 control software
Revision 01.19.11
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Appendix II Specifications
Hardware
Current Range:
Potential Range:
Bias Potential Range:
Compliance Voltage:
Input Impedance of electrometer:
Potential Bandwidth:
Current Resolution:
I/E Low Pass Filter:
Input Bias Current:
ADC Sampling Rate:
Cell Control:
RDE Rotation Control:
Electrode Configurations:
Dimensions & Weight:
Power Requirements:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

±10nA to ±100mA* in 8 steps
±4.000 V
±4.000 V (WE2)
> ±10 V
> 1012 Ω
> 30 kHz
0.002% of full scale, with highest resolution at 0.3pA
6 ranges (Auto or Manual), depending on sensitivity setting
< 20 pA @ 25 oC
10kHz-0.1Hz, 0.002% resolution, 15000 data / CH
Purge, Stir
0-10 V
CE, RE, WE (1 CH), or CE, RE, WE1, WE2 (2 CH)
14.5 x 24 x 4.5 cm, 1 kg
90-240 VAC, 10W

* Total output current

Software Techniques
Easy-to-use user interface for experimental setup, graphic display, data analysis and output file
management
Data Processing (Filter, Smoothing, Remove DC Offset, Math, Plot Segments, FFT, Auto Peak Shape
Definition, Peak Par. vs. Scan Rate Plot, Levich Plot , etc.)
USB connection, requires user-provided PC running Windows XP/Vista, Windows 7, and a screen
resolution of 1024x760 or higher

•
•
•
(1)
(2)
(3)
(4)
(5)

Amperometric i-t curve (iT):
Cyclic Voltammetry (CV):
Linear Sweep Voltammetry (LSV):
Open circuit potential vs. time (OCP):
Differential Pulse Voltammetry (DPV):

(6)

Normal Pulse Voltammetry (NPV):

(7)

Multi-Step Potential (MSP):

(8)
(9)

Square Wave Voltammetry (SWV):
Chronoamperometry (CA):

(10)
(11)
(12)

Anodic (Cathodic) Stripping Voltammetry
Tafel Plot
Run style:
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Sampling Time (sec) = [0.0001 to 100]
Scan Rate (V/sec) = [1e-5 to 10]
Scan Rate (V/sec) = [1e-5 to 10]
Sampling Time (sec) = [0.0001 to 100]
Step E (V) = [0.001 to 0.1], Amplitude (V) = [0.001 to
0.5], Pulse Period (sec) = [0.02 to 100]
Step E (V) = [0.001 to 0.5], Pulse Period (sec) = [0.02
to 100]
Step E (V) = [-4.0, +4.0], Step Width (sec) = [0.005 to
200]
Step E (V) = [0.001 to 0.1], Frequency (Hz) = [0.01 to 50]
Pulse Width (sec) = [0.001 to 1000],
Sampling Time (sec) = [0.00001 to 10]

Single, Auto Repeat or Auto Sequence
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Appendix III I/O Ports
A 9-pin sub-D connector at the back panel provides several additional inputs and outputs which can be used
to monitor and control several functions of the instrument:
•

V_RDE:

Voltage output (0-10 V) that is proportional to RDE rotation speed of 010000 rpm. 50 Ω output impedance

•

Stir & Purge:

Digital output (TTL signal), active low

•

AGND:

Analog ground of the instrument

•

DGND:

Digital ground of the instrument

•

Vref*:

Measured reference voltage output (V)

•

I_CH1*:

Output (V) = Measured channel one current (A) / Sens1 (A/V)

•

Ext. Trig.*:

External trigger input (TTL, active low).

* Not available for DY2323, DY2325.
The other pins are reserved for future expansion purposes and should not be connected by the user.

AGND

V_RDE

DGND
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Stir

NC

Vref

Purge
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Appendix IV Limited Warranty and Limitation of Liability
All instruments, unless otherwise stated, are warranted to be free from defects in material and workmanship
for one year from the date of shipment.
The Limited Warranty is void if failure of the products has resulted from accident, abuse, misapplication,
and unauthorized maintenance or repair.
Digi-Ivy products are not designed with components and testing for a level of reliability suitable for use as a
critical component in any life support system whose failure to perform can reasonably be expected cause
significant injury to a human.
The material contained in this document is subject to being changed, without notice, in future editions.
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