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MFC units are used to regulate and control the flow of gases. These devices are used 
in a wide range of laboratory and industrial applications in various fields of science 
such as pharmaceuticals, petroleum, chemicals and petrochemicals, medical, and 
semiconductor industry. 

IRASOL devices employ state-of-the-art technologies to determine the rate of gas 
flow based on the differential pressure as a result of gas fluid. 

IRASOL Products are produced in a number of models and accurately cover a 
range of 0 to 1000 standard cm3/min, depending on their application. CVD 
chambers, gas analysis systems, and chemical reactors are examples of setups 
which need control of gas flow. It should be noted that these devices are not suit-
able for poisonous or corrosive gases, as well as hydrogen and helium. 

MFC Technical Specifications

Inlet Pressure Range 2-7 Bar

Differential Pressure Range 2-3 Bar

Resolution 0.1% full scale

Repeatability ±0.2% Set point

Accuracy ±1.5% Full scale

Response Time < 2 s

Operating Temperature 0 - 45 °C

Valve Type Normally closed

Measuring range

 Model

MFC-50B  0-50 sccm

MFC-100B  0-100 sccm

MFC-200B  0-200 sccm

MFC-500B  0-500 sccm

MFC-1000B  0-1000 sccm

MFC-3000B  0-3000 sccm

MFC-5000B 0-5000 sccm

Case Material Aluminum

LCD Display
Simultaneously displays set-point, pressure, 
maximum flow and current flow

Digital Outlet Signal USB command base 

Manual Control Push-buttons on device (No separate control unit)

Computer Control Unit software or third party software

Warning Alarm Low input pressure

Power 12 VDC, 2 A

Electrical Connection DC Jack

Dimension (L×H×W) 12 cm × 13.8 cm × 3.0 cm

Weight 1.2 Kg (1.4 Kg for MFC-1000B)

M A S S  F L O W  C O N T R O L L E R
Precise MFC with on-unit display and control keys

O V E R V I E W

S P E C I F I C AT I O N S F E AT U R E S

• Monitor and control keys on the device
• Device control by computer
• Device controlling software
• No need to a separate control unit
• High accuracy of measurement
• Measurement for different gases
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H O W  I T  W O R K S

In IRASOL MFC units, a Laminar flow sensor is used to measure the 
gas flow. As it is observed in Figure 1, the laminar flow sensor consists 
of a thin pipe, across which a pressure difference is developed by the 
flow of gas. The volumetric flow rate of the gas depends approximately 
on the difference in pressure between the two sides. It is possible to 
measure the mass flow by measuring the pressure difference, absolute 
pressure, and gas characteristics. The advantage of this method is that 
measuring a pressure difference with very high accuracy is possible 
and moreover, the relationship between the pressure difference and 
the gas flow is almost linear.  

Figure 1. Schematic illustration of the method 
of gas flow measurement by means of a laminar 
sensor.

Although the physical concept of the sensor is simple, there are various considerations to make the measurement precise 
and reliable. For instance, errors due to non-laminar gas flow, in particular at the inner and outer orifices lead to non-lin-
ear effects, which should be taken into account. The effect of temperature is also important in the sensing process and 
should be excluded.

In an MFC, in addition to a sensor, some controlling systems exist to regulate the gas flow rate. At the center of this sys-
tem, there is a precise solenoid valve which is capable of adjusting the inlet aperture so that the flow of the gas is equiv-
alent to the flow set by the user. 

In IRASOL MFCs, we employ specific technologies which make the exact and repeatable adjustment in the valve. The 
gas flow control circuit instructs the solenoid valve to regulate its opening in order that the gas flow becomes equal to 
the set flow.

Function diagram of the device is illustrated in Figure 2. The control circuit is connected to the LCD and control keys and 
reads the pressure and temperature values of the sensors and orders to the solenoid valve.
The calculated or regulated flow is displayed on the monitor and in addition, the control circuit can be used to display 
and transfer of the data from/to a computer. By means of a user interface, it is possible to identify all the connected MFCs 
automatically and control them simultaneously using a flow pattern adjusted by the user.

M A S S  F L O W  C O N T R O L L E R

Figure 1. Function diagram of the MFC
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S O F T W A R E

MFC devices are capable of being controlled by the MFC Controller software application, and also 
control and display the data by other common programs which can work with a serial port (such as 
LABVIEW & MATLAB).

Figure 3. Illustration of MFC control software window.

M A S S  F L O W  C O N T R O L L E R
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FM units are sensors measuring the flow of gases. These devices are used 
in a wide range of laboratory and industrial applications in various fields 
of science such as pharmaceuticals, petroleum, chemicals and petrochem-
icals, medical, and semiconductor industry. 

IRASOL devices employ state-of-the-art technologies to determine the rate 
of gas flow based on the differential pressure as a result of gas fluid. 

IRASOL Products are produced in a number of models and accurately cov-
er a range of 0 to 3000 standard cm3/min, depending on their applica-
tion.

F E AT U R E S

• Monitor and control keys on the device
• Device control by computer
• Device controlling software
• No need to a separate control unit
• High accuracy of measurement
• Measurement for different gases

FM Technical Specifications

Max Inlet Pressure 7 Bar

Min Outlet Pressure* 0.2 Bar

Differential Pressure Range <40 mBar

Resolution 0.1% Full scale

Repeatability ±0.2% Read point

Accuracy ±1% Full scale

Operating temperature 0 -45 °C

Measuring range

Model

FM-50B  0-50 sccm

FM-100B  0-100 sccm

FM-200B  0-200 sccm

FM-500B  0-500 sccm

FM-1000B  0-1000 sccm

FM-3000B  0-3000 sccm

FM-5000B  0-5000 sccm

Case Material Aluminum

LCD Display Simultaneously displays pressure, maximum flow 
and current flow

Digital Outlet Signal USB command base 

Warning Alarm > Max. flow

Power 12 VDC, 2 A

Electrical Connection DC Jack

Dimension (L×H×W) 11.8 cm × 13.5 cm× 3.0 cm

Weight 0.8 Kg (1.0 Kg for FM-1000B & FM-3000B)

V O L U M E T R I C  F L O W  M E T E R
Precise digital flow-meter with on-unit display and control keys

O V E R V I E W

S P E C I F I C AT I O N S 
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H O W  I T  W O R K S

In IRASOL FM units, a Laminar flow sensor is used to measure the 
gas flow. As it is observed in Figure 1, the laminar flow sensor con-
sists of a thin pipe, across which a pressure difference is developed by 
the flow of gas. 

The volumetric flow rate of the gas depends approximately on the 
difference in pressure between the two sides. It is possible to measure 
the mass flow by measuring the pressure difference, absolute pres-
sure, and gas characteristics. 

Figure 1. Schematic illustration of the method 
of gas flow measurement by means of a laminar 
sensor.

The advantage of this method is that measuring a pressure difference with very high accuracy is possible and moreover, 
the relationship between the pressure difference and the gas flow is almost linear.
 
Although the physical concept of the sensor is simple, there are various considerations to make the measurement precise 
and reliable. For instance, errors due to non-laminar gas flow, in particular at the inner and outer orifices lead to non-lin-
ear effects, which should be taken into account. The effect of temperature is also important in the sensing process and 
should be excluded.

Function diagram of the device is illustrated in Figure 2. The control circuit is connected to the LCD and control keys 
and reads the pressure and temperature values of the sensors and orders to the solenoid valve. The calculated or regulated 
flow is displayed on the monitor and in addition, the control circuit can be used to display and transfer of the data from/
to a computer. 
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Figure 2. Function diagram of the FM
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GLX-280AS is a mini-computer controlled glovebox, allowing access and control of the system through the internet. 
The mini-computer controls the gas input/output and vacuum pump based on reading multiple sensors. 
Five sensors are installed on the system: differential pressure sensor, absolute pressure sensor, oxygen sensor, humidity 
sensor and volatile organic compound (VOC) sensor. 

One of the main features of the GLX-280AS
 is the very low leakage rate. There are multiple pre-defined routines, including: Normal Operation, Sample Load, Sam-
ple Unload, Continuous Purge and Vacuum Purge, making the operation of the system very easy. 

Besides, in the Manual Mode, one can manually control the valves for custom applications. The mini-computer saves 
the condition of the system at each second on memory, allowing to analyze the system for possible problems.

It is also possible to check the system through the internet.  

G L O V E B O X
Mini-computer-based glovebox with remote access

O V E R V I E W

F E AT U R E S

• Mini-computer based control system
• Remote control of the system through the internet
• Multiple pre-defined operation routines for easy use of system
• Very low leakage rate
• Multiple electrical and gas ports
• O2, H2O, VOC, P and DP sensors installed on system
• Easy system troubleshooting by company through the internet
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 GLX-280AS Technical Specifications

Model GLX-280AS

Glovebox size (l x w x h) 138 cm x 65 cm x 85 cm

Main chamber size (l x w x h) 82 cm x 60 cm x 70 cm

Loading chamber size l = 27 cm, D = 20 cm (Volume = 8 lit)

Main chamber walls Stainless steel, t = 1.5 mm

Glovebox window Tempered glass, t = 10 mm

Glove Port Round Al port, for 7 inch gloves

Shelves 2  shelves, 50 cm x 12 cm, mounted at different height

Gas Ports KF-40 port (1x), 1/4 inch manual on/off valve (2x) 

Gloves  l = 70 cm, D = 7 inch, t = 0.6 mm

Light Warm white (1x), Cool white (1x)

Manual pressure gauge
2 manual pressure gauge: vacuum gauge (-1 - 1 bar), Input gas pressure 
gauge (0 - 10 bar)

Loading chamber doors Outside door: rotation sliding, screw lock ; Inside door: Jack-lift, screw lock

Sensors

Oxygen sensor: Electrochemical, 0-100% , Resolution 0.1%

Temperature sensor: Resolution 0.1 °C

Humidity sensor: 0-100%, Resolution 0.1%

Differential pressure sensor: 0-4000 Pa, Resolution 1 Pa

Absolute pressure sensor: -1000 mbar - 1000 mbar, Resolution 2 mbar

VOC sensor: 0-100 ppm, Resolution 1 ppm

Mini-computer and electronics system

7 inch touch LCD, Resolution 480x800 

Ethernet port, USB port, Wifi, Bluetooth

Automatic saving of sensors and valves data (one dataset per second)

Software features

Automatic control of pressure by tuning the rate of gas input and exhaust 

Pre-defined routine for sample loading and unloading 

pre-defined routine for continuous or vacuum purging

Manual mode to turn on/off the valves 

Automatic control of vacuum pump

Online display of the sensor values

Internet access and control of the system  

Electric ports 4 banana plug connections

Pneumatic system

Electric valves, 1/4 inch and 1 inch. 

Pressure regulator 0-10 bar at the gas input line

Stainless steel bellow for vacuum connections 

Exhaust foot pedal (to ease of working with gloves) 

 Power

Single phase, 220 VAC, 1000W

16A surface socket inside main chamber (2x)

6 A circuit breaker for electronic system

6 A circuit breaker for electric valves

16 A circuit breaker for the surface sockets

Safety switch

 Weight 150 Kg

S P E C I F I C AT I O N S 

G L O V E B O X
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It is often critically important to clean the substrates to a molecular 
level before device fabrication. Conventional cleaning techniques 
often leave a monolayer of organics on the surface, which is detri-
mental to device performance. 

The ultraviolet (UV)/ ozone cleaning is a simple-to-use, inexpen-
sive, fast and dry method that rapidly removes organic contami-
nants including oils and greases, fluxes, skin oils, and contamina-
tion adsorbed during prolonged exposure to air.

Contact angle measurements and wettability tests confirm the per-
formance of this method. In this method samples are exposed to 
a certain dose of simultaneous UV/ozone, at optimum and con-
trolled conditions.  The exposure time is set by a timer and oxygen 
can be injected for improved performance.

F E AT U R E S

• Substrate cleaning prior to thin film deposition on many surfaces
•             Cleaning of silicon, GaAs and InP wafers, optical lens, mirrors,           
               solar panels, steel sheets
•             Hybrid substrates prior to wire bonding – removal of condensed 
               epoxy volatiles
•             Improved adhesion to plastic surfaces
•             Creating thin oxide on silicon or other materials

UZ Technical Specifications

Model UZ-1928

UV lamp type Low pressure mercury quartz UV lamp

UV lamp dominant wavelengths 185 nm, 254 nm

UV lamp dimensions 10 cm × 19 cm

Ozone generating lamp 220 V , 9 * 6 W Hg lamp

Power supply  220 V , 50-60 Hz

Max run time 99 hours 

Safety features Exhaust fan, electrical fuse

 Max. recommended 
 substrate size

18 cm × 24 cm × 1 cm

Dimensions (WxHxD) 35 cm × 35 cm × 33 cm

Weight 17 Kg

U V - O Z O N E  SURFACE TREATMENT SYSTEM

Low cost UV-Ozone for ultimate cleaning of substrates

O V E R V I E W

S P E C I F I C AT I O N S 
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CA-500A is an economic semi-automatic contact angle measure-
ment system, based on a static Sessile drop method (upgradable 
to dynamic).

CA Technical Specifications

Model CA-500A

Measurement method Static Sessile drop

Analysis method Manual curve fit analysis

Measurement range 0-180 degrees

Resolution 0.01 degree

Accuracy 0.1 degree

Camera
High performance CMOS Sensor,
1.3 Megapixel & 140x magnification, Video 30 frame 
per second

Lighting
LED Based diffused lighting mechanism;
Light intensity can be varied using software

Dispenser
Automated dispenser with precision of 0.5 microliter; a 
50 microliter syringe is provided with the system

Dispenser movement (z) 5.6 cm

Sample stage movement (x, y, z) 10 cm x 2.6 cm x 5.6 cm

Inlet Power 100-240 VAC, 50-60 Hz

Dimensions (l x w x h) 51 cm x 16 cm x 65 cm

Weight 10 Kg

C O N TA C T  A N G L E  M E A S U R E M E N T  S Y S T E M

Semi-automatic contact angle measurement

O V E R V I E W

S P E C I F I C AT I O N S 

F E AT U R E S

• Static sessile drop contact angle measurement
• Software control of dispenser
• 1.3 Mega pixel camera
• Manual fitting and measurement of droplet 
              contact angle
• Accurate and easy to use 
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HSR Technical Specifications

Model HSR-25AC

Type AC

Maximum field intensity 1 T (peak to peak)

AC field frequency range 0.01-10 Hz

Minimum measurable Hall voltage 10 nV

Maximum surface resistance of sample 10 GΩ

Current Source 10 nA-1 A

Voltage 
measuring range

 Hall unit 30 mV-1 V (8 steps)

 Four-point resistance unit 30 mV-1 V (8 steps)

Maximum compliance voltage 48 V

Sample size (max.) 20 mm × 20 mm

Standard module temperature Room Temperature

Pole dimension 48 mm × 50 mm

Air gap at room temperature 10 mm

Input voltage 240-200 VAC, 60-50 Hz

H a l l  E f f e c t  & Sheet  Resistance  

AC magnetic field Hall system for low noise measurement

O V E R V I E W

S P E C I F I C AT I O N S 

Measurement System

HSR-25AC is a measurement system for carrier density, mobility and resistivity of semiconductor wafers and films. 
The main advantages of HSR-25AC are the AC magnetic field, and a unique high-sensitivity, low-noise electronics 
that make it possible to measure very low hall voltages. HSR-25AC can be used for metal films, TCO, organic and 
inorganic semiconductors, in various applications such as LEDs, solar cells and electronic devices. With this system, 
measurement of very high resistivity films is also possible.   

F E AT U R E S

•  AC applied magnetic field
•  Unique electronics for measurement of very  
    low signals
•  Suited for high resistivity films as well as low 
    resistivity films
•  Bench-top and small-size    
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H O W  I T  W O R K S

Samples can be in the form of wafers or thin films. In the standard van der Pauw configuration, for a sample of typically 
1 cm in size 4 point contacts at the corner are created. It is very important to make ohmic contacts. For the hall mea-
surement, a magnetic field is applied perpendicular to the sample, a DC current is passed through the crossing contacts 
and the hall voltage is read across the two other contacts. For sheet resistance, the current passes through adjacent 
contacts and voltage is measured at two other contacts. 
HSR-24AC automatically changes the magnetic field direction (through AC field), and measures 6 different input-out-
put configurations to remove DC offsets and other sources of error, to calculates the right values of hall voltage and 
resistivity.  

Surface Resistence Measurement Voltage Measurement

H a l l  E f f e c t  & Sheet  Resistance  
Measurement System
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PFM-6020 and PFM-6040 are 1D profilometers for measuring surface roughness, step height and layer thick-
ness. The instrument provides 100 µm- 2mm measuring range in the z-direction with a best precision of 50 
nm.  PFM-6040 includes some features to enhance the user experience such as motorized sample stage, mo-
torized slope correction to improve mesurement accuracy and stylus low force option. The software controls the 

O V E R V I E W

STYLUS  PROF ILOMETER
High-precision capacitance sensor for Nanometric roughness

measurement process and contains graph leveling, analysis  functions to an-
alyze step height, roughness, slope and distance. 

F E AT U R E S

• High precision capacitive sensor
• High vertical resolution
• Long scan profiler up to 30 mm 
• Low force stylus option

S P E C I F I C AT I O N S 

PFM Technical Specifications

Model PFM-6020 PFM-6040

Measurement technique Contact stylus profilometry √ √

Profilometry measurement 1-Dimensional surface profile measurement √ √

Tip view camera
640*480 pixel, 50-500X Magnification, Focusable 
digital camera √ √

Stylus sensor Capacitive displacement sensor √ √

Stylus approach Automated stylus approach system √ √

Sensor calibration Automated calibration system √ √

Stylus motion x and z axis motorized motion √ √

Low force option Stylus-on-sample force adjustment system - √

Sample stage z axis motorized stage - √

Max. wafer size 120 mm √ √

Max. scan course 3 cm √ √

Data points per scan Max. 10000 √ √

X-Scan steps 1.3 µm √ √

Step height accuracy * 50 nm √ √

Software slope correction √ √

Hardware slope correction system Motorized slope correction - √

Vertical range ± 200 µm (± 100 µm -  ± 1mm optional) √ √

Max. sample height 45 mm √ √

* Best step height measuring accuracy:  50-200 nm, based on sensor measuring range.
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RTP-1SX is a tube furnace with irradiation heating of samples and low heat capacity body, facilitating rapid heating and 
cooling of samples. The heating temperature and time can be set, and the atmosphere can be controlled, i.e. inert gas or 
vacuum. The irradiation is provided by maximum of 4 halogen lamps, each 1000 W. The trapped light inside the tube 
provides high energy concentration for rapid heating of samples.

RTP Technical Specifications

Model RTP1-SS RTP1-SV

Furnace structure
Double layer aluminum casing with 
air cooling √ √

Heating Elements

1000 W halogen lamps (4x)
Dia. = 10 mm, L=190 mm
Standard working life: 2000 hrs
(halogen lamp is consumable)

√ √

Heating zone
150 mm length with 100 mm 
constant temperature zone within 
± °5 C uniformity

√ √

Working Temperature
< 700 °C (Prolonged heating may 
increase the walls temperature) √ √

Max heating rate 900 °C/min √ √

Cooling rate Max 250 °C/min √ √

Temperature control PID controller √ √

Quartz Tube
Quart Tube Size: 38 mm O.D (36 
mm I.D) x 225 mm Length. √ √

Sample holder
Optional: Graphite sample holder 
for samples not larger than 1.4 cm 
in size. 

√ √

Max sample size
19× 14 mm2 ( for direct use 
without sample holder: smaller 
than quartz tube diameter)

√ √

Electrical input

220 VAC, max 4200 W, Single 
phase (WARNING: Current ~ 18 A 
at max power) 
Circuit breaker: 220 VAC, 25 A
Safety switch 220 VAC, 25A

√ √

Vacuum input flange √

Gas input flange √

RAPID  THERMAL  PROCESS ING  (RTP )
Rapid visible/IR light heating for lab-scale samples

O V E R V I E W

S P E C I F I C AT I O N S F E AT U R E S

•  Heating rate up to 900 °C/min

•  Max temperature up to 700 °C

•  Easy replace of heating elements

•  Heating in controlled atmosphere (RTP-

    1SS) or in vacuum (RTP-1SV)

•  Selection of heating power up to 4000 W



IRASOL  PV



www.irasol.com 
email: sales@irasol.com PV18

IRASOL’s IPCE-020 is an optimized LED-based system that is economic and compact, well suited for lab-scale solar cell 
characterization. In IPCE-020 innovative design, the quasi monochromatic light is provided using single wavelength 
LEDs that cover spectral range from 370 nm to 940 nm. This results in a compact and easy-to-use system. It is low-weight 
and requires no optical bench or optical alignment and setup. 
The intensity of LED light is considerably important in solar cells in which the current collection efficiency depends on 
light intensity. 
IPCE-020 is well-suited for new-generation solar cells including perovskite and dye solar cells, but it can be safely used 
for other types of solar cells.

• Automated IPCE measurement for lab-scale solar cells
• LED-based light source with 19 individual wavelengths 
• Covering spectral range from 370 nm to 940 nm
• Containing a calibrated reference cell installed on the system
• Small, low cost and robust system
• Long-life LED light source (compared to conventional Xe lamps)
• No need for optical bench and optical alignment
• Ideal for perovskite and dye solar cells, as well as other types of solar cell

O V E R V I E W

S O L A R  C E L L  E X T E R N A L  Q U A N T U M 
E F F I C I E N C Y  M E A S U R E M E N T  S Y S T E M  ( I P C E )

F E AT U R E S

Economical and Semi-automatic system



www.irasol.com 
email: sales@irasol.com PV19

In IPCE-020 a full LED light source 
is utilized. Each category of LEDs 
produces quasi-monochromatic light 
which is used for the measurement. 

There are 19 types of LEDs with the 
same number of wavelengths covering 
370-940 nm range.  

Measurement method for the IPCE-
020 system is schematically shown in 
the following scheme. For each run of 
measurement, the short circuit cur-
rent of the reference cell is measured 
first to determine the light intensity 
for each wavelength. After this stage, 
the sample is pushed above the LED 
lamp and short circuit current mea-
surement is made for the sample. 

S P E C I F I C AT I O N S 

H O W  I T  W O R K S 

IPCE-020 Technical Specifications

 Wavelength Points (nm)  370, 400, 420, 450, 465, 505, 530, 570, 595, 610,  
 625, 660, 700, 730, 765, 800, 845, 895, 940

 Reference Cell  Silicon PN photodiode (area: 0.073 cm2)

 Power Supply  12 VDC, 2A (Input: 100-240 VAC)

 Computer Interface  USB 2.0

 Solar Cell Active Area  0.01 to 0.5 cm2 (0.05 to 0.3 cm2 is preferred)

 Minimum Requirement
 for Solar Cell Sample

 Jsc (@AM1.5) > 1 mA/cm2 
 (depends on cell area and wavelength)

 Dimension (LxWxH)  61 cm × 30 cm × 19 cm

 Weight  9.4 Kg 

S O L A R  C E L L  E X T E R N A L  Q U A N T U M 
E F F I C I E N C Y  M E A S U R E M E N T  S Y S T E M  ( I P C E )
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FTO Technical Specifications

thickness: 3.3 mm Packaging and Order Number

Sheet Resistance: 15 Ω/□ TCO-FTO-14MM-20 14×14 mm2 

TCO-FTO-20MM-20 20×20 mm2 

TCO-FTO-E-14MM-20 14×14 mm2-Etched

TCO-FTO-E-20MM-20 20×20 mm2-Etched

 F T O ,  I T O  &  C O AT E D  E L E C T R O D E S

IRASOL supplies different options of conductive glass (glass/FTO and glass/ITO) at different sizes. It also provides 
different coated electrodes on glass/FTO substrates.
  
Conductive glass: Glass/FTO | Glass/ITO 
Electrodes: TiO2 blocking layer electrode| ZnO blocking layer electrode | Transparent meso-TiO2 electrode | 
Transparent/Reflector TiO2 electrode | Pt electrode

G l a s s / F T O
Fluorine doped SnO2 (FTO) conductive glass  

FTO (F:SnO2) coated glass is usually used as the substrate for solar cell fabrication. The main advantage of 
FTO compared to ITO is that it resists high temperature heating (e.g. 500 °C) without decline in conductivity.

G l a s s / I T O  
]Indium tin oxide (ITO) conductive glass  

ITO (indium tin oxide) coated glass is the most common transparent conductive film in various devices. It is also used 
in solar cells, for instance, in p-i-n perovskite solar cells. It should be noted that the sheet resistance of ITO may change 
upon heat treatment.  

ITO Technical Specifications

Glass thickness: 1.1 mm Packaging and Order Number

Sheet Resistance: 8-10 Ω/□ TCO-ITO-14MM-20 14×14 cm2 

TCO-ITO-20MM-20 20×20 mm2  

TCO-ITO-E-14MM-20 14×14 cm2 -Etched

TCO-ITO-E-20MM-20 20×20 mm2 -Etched

T i O 2 B l o c k i n g  L a y e r  E l e c t r o d e
Clear TiO2/FTO layers as starting electrodes of for dye and perovskite solar cells 

In many types of solar cells, the first layer is a blocking layer which thoroughly covers the FTO substrate. A thin layer of 
TiO2 is the most commonly used blocking layer and the films are best deposited by spray pyrolysis.  TiO2 blocking layer 
electrode is a Glass/FTO substrate deposited by a thin layer of TiO2.

ELD-TBL Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: TiO2 thin film

 ELD-TBL-20  20 
Deposition method: Spray pyrolysis

Thickness: 50-70 nm

Color: Transparent
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Z n O  B l o c k i n g  L a y e r  E l e c t r o d e  
Clear ZnO/FTO layers as starting electrodes of for dye and perovskite solar cells 

In many types of solar cells, the first layer is a blocking layer which thoroughly covers the FTO substrate.  ZnO blocking 
layer electrode is a Glass/FTO substrate deposited by a thin layer of ZnO using spray pyrolysis.

ELD-ZBL Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: ZnO thin film

ELD-ZBL-20 20 
Deposition method: Spray pyrolysis

Thickness: <100 nm

Color: Transparent

Tr a n s p a r e n t  m e s o - T i O 2 E l e c t r o d e  
A transparent meso-TiO2 layer on FTO for DSSC fabrication 

Transparent meso-TiO2 electrode contains Glass/FTO which is coated with several micrometer transparent layer 
of meso-TiO2. It is used to fabricate the photo-anode of dye sensitized solar cells. Before using the electrode it is 
recommended to heat the electrode at around 500 °C for a few minutes in a furnace.   

ELD-20T Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: meso-TiO2
ELD-20T-20 20

Deposition method: Screen 
print

Thickness: ~ 6-7 µm

Color: Transparent 

Tr a n s p a r e n t  /  R e f l e c t o r  T i O 2 E l e c t r o d e  
A transparent / Reflector TiO2 double layer on FTO for DSSC fabrication 

Transparent /reflector TiO2 film contains ~5 µm of reflector TiO2 particles and ~7 µm layer of TiO2 nanoparticles with 
average size of 20 nm, deposited on FTO glass.  The scattering layer increases light harvesting efficiency. This electrode 
can be used as a standard photo-anode to evaluate dye molecules, quantum dots, electrolyte and different cathodes for 
dye sensitized solar cells. Annealing at 500 °C is recommended prior to use.

ELD-TR Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: meso-TiO2 / 
Reflector Anatase TiO2

ELD-TR-20 20

Deposition method: Screen 
print 

Thickness: ~ 10-12 µm

Color: White



www.irasol.com 
email: sales@irasol.com PV22

M AT E R I A L S

P t  E l e c t r o d e  
Pt nanoparticle layer on FTO as counter electrode of DSSCs

Platinum electrode containing Pt nanoparticles on FTO glass is applied as cathode for dye-sensitized solar cells. Note 
that annealing at 460 °C for 15 min is required prior to use.

ELD-PT Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: Pt nanoparticles

ELD-PT-20 20
Deposition method: Screen print

Thickness: < 10 nm

Color: Light gray 

 I n k s  a n d  P a s t e s

IRASOL, in collaboration with partner labs, has developed various inks and pastes, mainly used and optimized for solar 
cells fabrication. Inks can be applied on the surface using spin coating, spray and other printing techniques. Pastes can 
be applied mainly by blade coating or screen printing. 

METAL INKS AND PASTES: 

Gold ink | Tetrachloroauric acid | Silver ink | Silver nanowire ink | Pt paste

CARBON INKS AND PASTES: 

Graphene oxide ink | Carbon paste 

METAL OXIDE PASTES: 

TiO2 Paste- Transparent | TiO2 Paste- Reflector Anatase | TiO2 Paste- Reflector Rutile |  TiO2 Paste- Reflector Rutile@SiO2 

METAL OXIDE INKS: 

Crystalline aqueous TiO2 sol | Amorphous aqueous TiO2 sol | Acidic aqueous TiO2 sol | Crystalline TiO2 sol in ethanol

NON-OXIDE INKS AND PASTES: 

CuInS2 ink , CuInGaS2 ink
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INK-50AU Technical Specifications

Nanoparticles: Au Packaging and Order Number

Particle Size: Avg. 5-6 nm

INK-50AU-1ML 1 mL 

Concentration: 15%

Physical Form: Liquid dispersion

Color: Dark red-brown

Solvent: Toluene

Storage: 2-8 °C

G o l d  I n k  
Au stable ink to deposit Au films

Gold ink is an stable dispersion of gold nanoparticles dispersed in toluene. This ink can be used for deposition of Au 
electrodes for perovskite solar cells or other devices.

Te t r a c h l o r o a u o r i c  A c i d  ( H A u C l 4)  
Au precursor solution 

HAuCl4 is the conventional source of Au, for the synthesis of Au nanoparticles or thermal deposition of Au film.

PRE-HAUCL Technical Specifications

Material: HAuCl4 Packaging and Order Number

Assay: >99.5%

PRE-HAUCL-10ML 10 mL 

Concentration: 100 mg/ml

Physical Form: Liquid solution

Color: Yellow

Solvent: H2O
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AG INK Technical Specifications

Particles: Ag Nanowires Packaging and Order Number

Particle Size: D ~ 100 nm, L < 10 µm INK-100AG-1G 1 g 

Concentration: 25-30 wt% INK-100AG-5G 5 g

Physical Form: Liquid dispersion INK-100AG-10G 10 g

Color: Gray

Solvent: H2O

Shelf Life: 2 month

Curing Temperature/ Time: 100 °C /20 min

Resistivity (mΩ/sq/40µm):  ≤ 85 at 25°C, 
≤ 65 at 100°C,  ≤ 40 at 250°C

Storage: < 5 °C

S i l v e r  I n k  
Silver conductive ink for wiring and metal contact  

Silver ink consists of a concentrated Ag nanowire dispersion in H2O, suitable for printing conductive wires and films.

S i l v e r  N a n o w i r e  I n k  
Silver nanowire ink to deposit transparent conductive electrodes  

Silver nanowire ink consists of a dilute Ag nanowire dispersion in ethanol, designed for deposition of transparent 
conductive films. It can be sprayed or spin coated on a substrate.

AGW INK Technical Specifications

Particles: Ag nanowires Packaging and Order Number

Particle Size: D ~ 100 nm, L > 10 µm INK-100AGW-10ML 10 mL 

Concentration: 0.1 wt%  INK-100AGW-20ML 20 mL

Physical Form: Liquid dispersion

Color: Gray

Solvent: Ethanol 
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P t  P a s t e  
Pt containing paste to deposit Pt nanoparticle electrodes

Pt paste contains H2PtCl6 as Pt source in a paste containing solvent and binder. The paste can be easily applied by blade 
coating or screen printing. After thermal treatment a uniform thin layer of Pt nanoparticles is formed on the surface. 
Conventionally, Pt paste is applied on glass/FTO substrate acting as counter electrode of dye sensitized solar cells with 
high electrocatalytic activity.

PST-PT Technical Specifications

Pt source: H2PtCl6 Packaging and Order Number

Concentration: 0.3% PST-PT-1G 1 g

Physical Form: Paste PST-PT-5G 5 g 

Color: light Yellow PST-PT-10G 10 g

Storage: Dark 2-8 °C PST-PT-20G 20 g

G r a p h e n e  O x i d e  I n k  
Stable GO dispersion for high quality GO deposition

The graphene oxide (GO) ink consist of high quality GO sheets dispersed in H2O. It easily forms thin and uniform 
films of GO on the surface using spin coating, spray or other wet deposition methods.

INK-50GO Technical Specifications

Particles: Graphene oxide Packaging and Order Number

Sheet Size: D>10 µm

INK-50GO-20ML 2 x 10 mL 

Sheet thickness: mostly 1 monolayer

Concentration: 1 mg/mL

Physical Form: Liquid dispersion

Color: Light yellow 

Solvent: H2O
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C a r b o n  P a s t e  
Carbon paste as a conductive electrode

Carbon paste contains graphite and carbon black as carbon source, and forms a paste using additives, binders in a sol-
vent. The paste can be applied by blade coating or screen printing. By thermal treatment, at around 100 °C the solvent is 
evaporated and at below 400 °C the binder is removed.

PST-100C Technical Specifications

Carbon source: Graphite, carbon black Packaging and Order Number

Concentration of carbon: 20% PST-100C-1G 1 g

Physical Form: Paste PST-100C-5G 5 g 

Color: black PST-100C-10G 10 g

Storage: 2-8 °C PST-100C-20G 20 g

N a n o c r y s t a l  T i O 2 P a s t e  -  Tr a n s p a r e n t  
Ideal paste for meso-TiO2 deposition

TiO2 nanocrystal paste contains nanocrystals with narrow range of size distribution which form a very uniform and 
transparent film of mesoporous TiO2. The paste can be applied as thick film by blade coating or screen printing for dye 
sensitized solar cells. For perovskite solar cells, the paste is first diluted and deposited as a thin film using spin coating. 
Thermal post-treatment is required after deposition. For thick films, a short ethanol vapor treatment helps level off the 
wet film. By thermal treatment, at around 100 °C the solvent is evaporated, at below 400 °C the binder is removed and at 
>500 °C nanocrystals are sintered into a sufficiently good conductivity film.

PST-20T Technical Specifications

Nanoparticles: TiO2 - Anatase Packaging and Order Number

Particle Size: Around 20 nm PST-20T-1G 1 g 

Concentration: 18% PST-20T-5G 5 g

Physical Form: Paste PST-20T-10G 10 g

Color: Cream PST-20T-20G 20 g

Storage: 2-8 °C
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T i O 2 P a s t e  –  R e f l e c t o r  A n a t a s e
A paste of anatase TiO2 particles for reflection layer of DSSCs

This type of TiO2 paste contains relatively large anatase TiO2 particles, formed as a paste using a solvent and binder. The 
size of particles is larger than 100 nm and produce high light reflection, which is required for a reflector layer in dye sensi-
tized solar cells. The paste can be applied by blade coating or screen printing. By thermal treatment, at around 100 °C the 
solvent is evaporated, at below 400 °C the binder is removed and at >500 °C nanocrystals are sintered into a sufficiently 
good conductivity film.

PST-300A Technical Specifications

Nanoparticles: TiO2 - Anatase Packaging and Order Number

Particle Size: >100 nm PST-300A-1G 1 g 

Concentration: 28 wt% PST-300A-5G 5 g

Physical Form: Paste PST-300A-10G 10 g

Color: White PST-300A-20G 20 g

Storage: 2-8 °C

T i O 2 P a s t e  –  R e f l e c t o r  R u t i l e  
A paste of rutile TiO2 particles for reflection layer of DSSCs

This type of TiO2 paste contains relatively large rutile TiO2 particles, formed as a paste using a solvent and binder. The 
particle size distribution is broad, with typical size of about 300 nm. Rutile TiO2 has higher refractive index compared 
to anatase TiO2, hence showing higher reflection of light. However, in dye sensitized solar cells the smaller bandgap of 
rutile may reduce the performance of device. The paste can be applied by blade coating or screen printing. By thermal 
treatment, at around 100 °C the solvent is evaporated, at below 400 °C the binder is removed and at >500 °C particles are 
sintered.

PST-300R Technical Specifications

Particles: TiO2 - Rutile Packaging and Order Number

Particle Size: Around 300 nm PST-300R-1G 1 g

Concentration: 28 wt% PST-300R-5G 5 g 

Physical Form: Paste PST-300R-10G 10 g

Color: White PST-300R-20G 20 g

Storage: 2-8 °C
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T i O 2 P a s t e  –  R e f l e c t o r  R u t i l e @ S i O 2
A paste of rutile SiO2 coated TiO2 particles for reflection layer of DSSCs

This TiO2  paste is essentially similar to rutile TiO2  paste, however, the rutile particles are coated using a thin layer of SiO2, 
in order to inhibit the electrical conductivity. In dye sensitized solar cells, a rutile@SiO2 reflector layer only shows optical 
effect, and due to being an insulator, plays no electrical role in the solar cell device. The paste can be applied by blade 
coating or screen printing. By thermal treatment, at around 100 °C the solvent is evaporated, at below 400 °C the binder 
is removed and at >500 °C nanocrystals are sintered into a sufficiently good conductivity film.

PST-400RS Technical Specifications

Particles: TiO2 –Rutile coated with SiO2
Packaging and Order Number

Particle Size: 250-500 nm, SiO2 shell: ~70 nm PST-400RS-1G 1 g

Concentration: 28 wt% PST-400RS-5G 5 g 

Physical Form: Paste PST-400RS-10G 10 g

Color: White PST-400RS-20G 20 g

Storage: 2-8 °C

C r y s t a l l i n e  A q u e o u s  T i O 2 S o l  
Nanocrystal TiO2 stable neutral aqueous sol with no dispersing agent  

Crystalline aqueous TiO2 sol is a dispersion of TiO2 nanoparticles in H2O with neutral pH. The sol is electrostatically 
stable, without any carbon-containing dispersing agents. It forms uniform and adhering films due to the highly sol-gel 
active surface of nanoparticles.

SOL-30TC Technical Specifications

Nanoparticles: TiO2 – anatase Packaging and Order Number

Particle shape: spindle shape SOL-30TC-10ML 10 mL

Particle Size: Around 30 nm (DLS) SOL-30TC-50ML 5 x 10 mL

Concentration: 1 wt%

Physical Form: Liquid dispersion

Color: yellow

Solvent: H2O

pH:  neutral

Ion conductivity: ~ 200 mS/cm

Dispersing agent: No 
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A m o r p h o u s  A q u e o u s  T i O 2 S o l
Amorphous TiO2 stable neutral aqueous sol with no dispersing agent  

Amorphous aqueous TiO2 sol is a dispersion of very small TiO2 nanoparticles in H2O with neutral pH. The sol is electro-
statically stable, without any carbon containing dispersing agents. It forms uniform and adhering films due to the highly 
sol-gel active surface of nanoparticles.

SOL-10TA Technical Specifications

Nanoparticles: TiO2 - amorphous Packaging and Order Number

Particle Size: <10 nm SOL-10TA-10ML 10 mL

Concentration: 1 wt% SOL-10TA-50ML 5 x 10 mL

Physical Form: Liquid dispersion

Color: Slightly Yellow

Solvent: H2O

pH:  neutral

Ion conductivity: ~ 200 mS/cm

Dispersing agent: No 

A c i d i c  a q u e o u s  T i O 2 S o l
Acidic dispersion of small TiO2 nanoparticles  

Acidic aqueous TiO2 sol is a dispersion of small amorphous TiO2 nanoparticles in H2O with low pH. It can be used to 
form thin films of TiO2.

SOL-10TAC Technical Specifications

Nanoparticles: TiO2- amorphous Packaging and Order Number

Particle Size: <10 nm (DLS) SOL-10TAC-10ML 10 mL

Concentration: 1 wt% SOL-10TAC-50ML 5 x 10 mL

Physical Form: Liquid dispersion

Color: transparent

Solvent: H2O

pH:  < 2
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C r y s t a l l i n e  T i O 2 S o l  i n  E t h a n o l
Ethanol dispersion of highly crystalline TiO2 nanoparticles   

Crystalline TiO2 sol in ethanol is a dispersion of TiO2 nanoparticles in ethanol. Nanoparticles are relatively mono-dis-
persed, with high crystallinity. It can be used to form thin films of highly crystalline TiO2 nanoparticles.

SOL-20TET Technical Specifications

Nanoparticles: TiO2- Anatase Packaging and Order Number

Particle Size: Around 20 nm SOL-20TET-10ML 10 mL

Concentration: 0.1 wt% SOL-20TET-50ML 5 x10 mL

Physical Form: Liquid dispersion

Color: White

Solvent: Ethanol

C u I n S 2 I n k
Stable dispersion to deposit high performance HTM layers 

CuInS2 nanoparticles dispersed in chloroform can be applied with high uniformity using spin coating. It is a p-type 
semiconductor and has been successfully used as an inorganic hole transporting material (HTM) of perovskite solar 
cells.

INK-20CIS Technical Specifications

Nanoparticles: CuInS2
Packaging and Order Number

Particle Size: ~18 nm (DLS Analysis)

INK-20CIS-10ML 10 mL 

Concentration: 30 mg mL-1

Physical Form: Liquid dispersion

Color: Black

Solvent: Chloroform
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C u I n G a S 2 I n k
Stable dispersion to deposit an efficient absorbing layer of CIGS solar cells

CuInGaS2 nanoparticles dispersed in chloroform can be applied with high uniformity using spin coating. It is a p-type 
semiconductor and has been successfully used as an absorbing layer of CIGS solar cells and inorganic hole transporting 
material (HTM) of perovskite solar cells.

INK-25CIGS Technical Specifications

Nanoparticles: CuInGaS2
Packaging and Order Number

Particle Size: 20-30 nm (DLS Analysis)

INK-25CIGS-10ML 10 mL 

Concentration: 25 mg mL-1

Physical Form: Liquid dispersion

Color: Black

Solvent: Chloroform
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 M a t e r i a l s  f o r  D y e  S e n s i t i z e d  S o l a r  C e l l s

IRASOL and its partner labs have long experience with high-efficiency dye sensitized solar cells (DSSC) and have 
developed various materials and electrodes suited for research in the field of DSSC.
 
TiO2: TiO2 Paste- Transparent | TiO2  Paste- Reflector Anatase | TiO2  Paste- Reflector Rutile | TiO2  Paste- Reflector 
Rutile@SiO2 

ELECTROLYTE: Standard iodine-based | High performance iodine-based | Low volatility iodine-based

ELECTRODES: TiO2 blocking layer electrode| ZnO blocking layer electrode | Transparent meso-TiO2 electrode | 
Transparent/Reflector TiO2 electrode | Pt electrode

OTHER PASTES: Pt paste | Carbon paste

N a n o c r y s t a l  T i O 2 P a s t e  -  Tr a n s p a r e n t  
Ideal paste for meso-TiO2 deposition

TiO2 nanocrystal paste contains nanocrystals with narrow range of size which form a very uniform and transparent film 
of mesoporous TiO2. The paste can be applied as thick film by blade coating or screen printing for dye sensitized solar 
cells. 
For perovskite solar cells, the paste is first diluted and deposited as a thin film using spin coating. Thermal post-treatment 
is required after deposition. For thick films, a short ethanol vapor treatment helps level off the wet film. By thermal treat-
ment, at around 100 °C the solvent is evaporated, at below 400 °C the binder is removed and at >500 °C nanocrystals are 
sintered into a sufficiently good conductivity film.

PST-20T Technical Specifications

Nanoparticles: TiO2 - Anatase Packaging and Order Number

Particle Size: Around 20 nm PST-20T-1G 1 g 

Concentration: 18% PST-20T-5G 5 g

Physical Form: Paste PST-20T-10G 10 g

Color: Cream PST-20T-20G 20 g

Storage: 2-8 °C
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T i O 2 P a s t e  –  R e f l e c t o r  A n a t a s e
Paste of anatase TiO2 particles for reflection layer of DSSCs

This type of TiO2 paste contains relatively large anatase TiO2 particles, formed as a paste using a solvent and binder. The 
size of particles is larger than 100 nm and produce high light reflection, which is required for a reflector layer in dye sensi-
tized solar cells. The paste can be applied by blade coating or screen printing. By thermal treatment, at around 100 °C the 
solvent is evaporated, at below 400 °C the binder is removed and at >500 °C nanocrystals are sintered into a sufficiently 
good conductivity film.

PST-300A Technical Specifications

Nanoparticles: TiO2 - Anatase Packaging and Order Number

Particle Size: >100 nm PST-300A-1G 1 g 

Concentration: 28 wt% PST-300A-5G 5 g

Physical Form: Paste PST-300A-10G 10 g

Color: White PST-300A-20G 20 g

Storage: 2-8 °C

T i O 2 P a s t e  –  R e f l e c t o r  R u t i l e  
Paste of rutile TiO2 particles for reflection layer of DSSCs

This type of TiO2 paste contains relatively large rutile TiO2 particles, formed as a paste using a solvent and binder. The 
particles size distribution is broad, with typical size of about 300 nm. Rutile TiO2 has higher refractive index compared 
to anatase TiO2, hence showing higher reflection of light. However, in dye sensitize solar cells the smaller bandgap of 
rutile may reduce the performance of device. The paste can be applied by blade coating or screen printing. By thermal 
treatment, at around 100 °C the solvent is evaporated, at below 400 °C the binder is removed and at >500 °C particles 
are sintered.

PST-300R Technical Specifications

Particles: TiO2 - Rutile Packaging and Order Number

Particle Size: Around 300 nm PST-300R-1G 1 g

Concentration: 28 wt% PST-300R-5G 5 g 

Physical Form: Paste PST-300R-10G 10 g

Color: White PST-300R-20G 20 g

Storage: 2-8 °C
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T i O 2 P a s t e  –  R e f l e c t o r  R u t i l e @ S i O 2
Paste of rutile SiO2 coated TiO2 particles for reflection layer of DSSCs

This TiO2  paste is essentially similar to rutile TiO2  paste, however, the rutile particles are coated using a thin layer of SiO2, 
in order to inhibit the electrical conductivity. In dye sensitized solar cells, a rutile@SiO2 reflector layer only shows optical 
effect, and due to being an insulator, plays no electrical role in the solar cell device. The paste can be applied by blade 
coating or screen printing. By thermal treatment, at around 100 °C the solvent is evaporated, at below 400 °C the binder 
is removed and at >500 °C nanocrystals are sintered into a sufficiently good conductivity film.

PST-400RS Technical Specifications

Particles: TiO2 –Rutile coated with SiO2
Packaging and Order Number

Particle Size: 250-500 nm, SiO2 shell: ~70 nm PST-400RS-1G 1 g

Concentration: 28 wt% PST-400RS-5G 5 g 

Physical Form: Paste PST-400RS-10G 10 g

Color: White PST-400RS-20G 20 g

Storage: 2-8 °C

S t a n d a r d  I o d i n e - b a s e d  E l e c t r o l y t e  
DSSC electrolyte in acetonitrile

Standard electrolyte contains I-/I3
- redox in acetonitrile solvent. With this electrolyte high current can be obtained 

with dye sensitized solar cell devices. However, acetonitrile is a low boiling point solvent and suitable sealing of cell is 
required.

ELT-ACN-I Technical Specifications

Redox couple: I-/I3
- Packaging and Order Number

Solvent: Acetonitrile ELT-ACN-I-1ML 1 mL 

Additives: 8% ELT-ACN-I-5ML 5 mL

Physical Form: liquid ELT-ACN-I-10ML 10 mL
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H i g h  P e r f o r m a n c e  I o d i n e - b a s e d  E l e c t r o l y t e  
DSSC electrolyte in acetonitrile/valeronitrile

High Performance electrolyte contains I-/I-
3 redox in acetonitrile/valeronitrile mixed solvent. Adding valeronitrile reduc-

es the volatility of the electrolyte and improves the stability of cells.

ELT-AV-I Technical Specifications

Redox couple: I-/I3
- Packaging and Order Number

Solvent: Acetonitrile/valeronitrile ELT-AV-I-1ML 1 mL 

Additives: ~ 10% ELT-AV-I-5ML 5 mL

Physical Form: Liquid ELT-AV-I-10ML 10 mL

L o w  V o l a t i l i t y  I o d i n e - b a s e d  E l e c t r o l y t e  
DSSC electrolyte in 3-methoxypropionitrile

This electrolyte contains I-/I3
- redox in 3-methoxypropionitrile solvent. This is a low volatility electrolyte and provides 

solar cells with high stability.

ELT-MPN Technical Specifications

Redox couple: I-/I-
3

Packaging and Order Number

Solvent: 3-methoxypropionitrile ELT-MPN-I-1ML 1 mL 

Additives: 27% ELT-MPN-I-5ML 5 mL

Physical Form: Liquid ELT-MPN-I-10ML 10 mL
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T i O 2 B l o c k i n g  L a y e r  E l e c t r o d e
Clear TiO2/FTO layers as starting electrodes of for dye and perovskite solar cells 

In many types of solar cells, the first layer is a blocking layer which thoroughly covers the FTO substrate. A thin layer of 
TiO2 is the most commonly used blocking layer and the films are best deposited by spray pyrolysis.  TiO2 blocking layer 
electrode is a Glass/FTO substrate deposited by a thin layer of TiO2.

ELD-TBL Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: TiO2 thin film

 ELD-TBL-20  20 
Deposition method: Spray pyrolysis

Thickness: 50-70 nm

Color: Transparent

Z n O  B l o c k i n g  L a y e r  E l e c t r o d e  
Clear ZnO/FTO layers as starting electrodes of for dye and perovskite solar cells 

In many types of solar cells, the first layer is a blocking layer which thoroughly covers the FTO substrate.  ZnO blocking 
layer electrode is a Glass/FTO substrate deposited by a thin layer of ZnO using spray pyrolysis.

ELD-ZBL Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: ZnO thin film

ELD-ZBL-20 20 
Deposition method: Spray pyrolysis

Thickness: <100 nm

Color: Transparent

Tr a n s p a r e n t  m e s o - T i O 2 E l e c t r o d e  
A transparent meso-TiO2 layer on FTO for DSSC fabrication 

Transparent meso-TiO2 electrode contains Glass/FTO which is coated with several micrometer transparent layer 
of meso-TiO2. It is used to fabricate the photo-anode of dye sensitized solar cells. Before using the electrode it is 
recommended to heat the electrode at around 500 °C for a few minutes in a furnace.   

ELD-20T Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: meso-TiO2
ELD-20T-1 1 

Deposition method: Screen 
print

ELD-20T-5 5 

Thickness: ~ 6-7 µm ELD-20T-10 10

Color: Transparent ELD-20T-20 20
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P t  E l e c t r o d e  
Pt nanoparticle layer on FTO as counter electrode of DSSCs

Platinum electrode containing Pt nanoparticles on FTO glass is applied as cathode for dye-sensitized solar cells. Note 
that annealing at 460 °C for 15 min is required prior to use.

ELD-PT Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: Pt nanoparticles

ELD-PT-1 1
Deposition method: Screen print

Thickness: < 10 nm

Color: Light gray 

Tr a n s p a r e n t  /  R e f l e c t o r  T i O 2 E l e c t r o d e  
A transparent / Reflector TiO2 double layer on FTO for DSSC fabrication 

Transparent /reflector TiO2 film contains ~5 µm of reflector TiO2 particles and ~7 µm layer of TiO2 nanoparticles with 
average size of 20 nm, deposited on FTO glass.  The scattering layer increases light harvesting efficiency. This electrode 
can be used as a standard photo-anode to evaluate dye molecules, quantum dots, electrolyte and different cathodes for 
dye sensitized solar cells. Annealing at 500 °C is recommended prior to use.

ELD-TR Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: meso-TiO2 / Reflector Anatase TiO2
ELD-TR-1 1

Deposition method: Screen print ELD-TR-5 5

Thickness: ~ 10-12 µm ELD-TR-10 10

Color: White ELD-TR-20 20
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P t  P a s t e  
Pt containing paste to deposit Pt nanoparticle electrodes

Pt paste contains H2PtCl6 as Pt source in a paste containing solvent and binder. The paste can be easily applied by blade 
coating or screen printing. After thermal treatment a uniform thin layer of Pt nanoparticles is formed on the surface. 
Conventionally, Pt paste is applied on glass/FTO substrate acting as counter electrode of dye sensitized solar cells with 
high electrocatalytic activity.

PST-PT Technical Specifications

Pt source: H2PtCl6 Packaging and Order Number

Concentration: 0.3% PST-PT-1G 1 g

Physical Form: Paste PST-PT-5G 5 g 

Color: light Yellow PST-PT-10G 10 g

Storage: Dark 2-8 °C PST-PT-20G 20 g

C a r b o n  P a s t e  
Carbon paste as a conductive electrode

Carbon paste contains graphite and carbon black as carbon source, and forms a paste using additives, binders in a sol-
vent. The paste can be applied by blade coating or screen printing. By thermal treatment, at around 100 °C the solvent is 
evaporated and at below 400 °C the binder is removed.

PST-100C Technical Specifications

Carbon source: Graphite, carbon black Packaging and Order Number

Concentration of carbon: 20% PST-100C-1G 1 g

Physical Form: Paste PST-100C-5G 5 g 

Color: black PST-100C-10G 10 g

Storage: 2-8 °C PST-100C-20G 20 g
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P b I 2 |  L e a d  I o d i d e  
Perovskite ink precursor 

Lead iodide is a critical starting material in perovskite solar cells. The synthesis process is designed for high purity PbI2 
suited for high-efficiency solar cells. PbI2 is soluble in solvents such as DMF and gamma-butyrolactone and can be ap-
plied on the surface using spin coating. 

PER-PBI2 Technical Specifications

CAS Number: 10101-63-0 Packaging and Order Number

Physical Form: Powder PER-PBI2-5G 5 g 

Color: Yellow PER-PBI2-10G 10 g

Molecular weight: 461.01 g/mol PER-PBI2-20G 20 g

Density: 6.16 g/cm3

P b B r 2 |  L e a d  B r o m i d e  
Perovskite ink precursor 

Lead bromide is used in the perovskite formulations containing Br as anion. Our synthesis process is designed for high 
purity material suited for high-efficiency solar cells. 

PER-PBBR2 Technical Specifications

CAS Number: 10031-22-8  Packaging and Order Number

Physical Form: Powder PER-PBBR2-5G 5 g 

Color: White PER-PBBR2-10G 10 g

Molecular weight: 367.01 g/mol PER-PBBR2-20G 20 g

Density: 6.66 g/cm3

 M a t e r i a l s  f o r  P e r o v s k i t e  S o l a r  C e l l s

IRASOL produces various precursors, inks and pastes which are used in the fabrication of perovskite solar cells (PSCs). 
The materials are developed by PSC experts and carefully produced and tested for use in PSCs. 

PRECURSORS: PbI2 | PbBr2 | PbCl2 | MAI | MABr | MACl | FAI

TiO2: TiO2 Paste- Transparent

HTM: CuInS2  | CuInGaS2

ELECTRODES: TiO2 blocking layer electrode| ZnO blocking layer electrode
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P b C l 2 |  L e a d  C h l o r i d e
Perovskite ink precursor 

PbCl2 is used to add Cl into the perovskite film. Cl is known to improve the crystallinity and diffusion length of per-
ovskite films. Our synthesis process is designed for high purity material suited for high-efficiency solar cells.

PER-PBCL2 Technical Specifications

CAS Number: 7758-95-4 Packaging and Order Number

Physical Form: Powder PER-PBCL2-5G 5 g 

Color: White PER-PBCL2-10G 10 g

Molecular weight: 278.1 g/mol PER-PBCL2-20G 20 g

Density: 5.85 g/cm3

M A I  |  M e t h y l a m m o n i u m  I o d i d e  
Perovskite ink precursor 

Methylammonium iodide is one is the main ingredients of conventional CH3NH3PbI3 perovskites. Our synthesis pro-
cess is designed for high purity material suited for high-efficiency solar cells.

PER-MAI Technical Specifications

CAS Number: 14965-49-2 Packaging and Order Number

Physical Form: Powder PER-MAI-5G 5 g 

Color: White PER-MAI-10G 10 g

Molecular weight: 158.97 g/mol PER-MAI-20G 20 g
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M A B r  |  M e t h y l a m m o n i u m  B r o m i d e
Perovskite ink precursor 

Methylammonium bromide is used in perovskite formulations where adding MA as cation and Br as anion are required. 
In particular, it is one of the main starting materials in conventional three cation perovskites. Our synthesis process is 
designed for high purity material suited for high-efficiency solar cells.

PER-MABR Technical Specifications

CAS Number: 6876-37-5 Packaging and Order Number

Physical Form: Powder PER-MABR-5G 5 g 

Color: White PER-MABR-10G 10 g

Molecular weight: 111.97 g/mol PER-MABR-20G 20 g

M A C l  |  M e t h y l a m m o n i u m  C h l o r i d e
Perovskite ink precursor 

Methyl ammonium chloride is mainly used to add Cl in the perovskite formulation. Cl is known to improve perovskite 
crystallinity and diffusion length. Our synthesis process is designed for high purity material suited for high-efficiency 
solar cells.

PER-MACL Technical Specifications

CAS Number: 593-51-1 Packaging and Order Number

Physical Form: Powder PER-MACL-5G 5 g 

Color: Colorless Crystals PER-MACL-10G 10 g

Molecular weight: 67.52 g/mol PER-MACL-20G 20 g
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FA I  |  F o r m a m i d i n i u m  I o d i d e  
Perovskite ink precursor 

Formamidinium iodide is used in perovskite formulations containing FA as cation. FA and MA are the main organic 
cations in perovskites, while FA-based perovskites are generally more stable and produce better solar cell efficiencies. Our 
synthesis process is designed for high purity material suited for high-efficiency solar cells.

PER-FAI Technical Specifications

CAS Number: 879643-71-7 Packaging and Order Number

Physical Form: Powder PER-FAI-5G 5 g 

Color: White PER-FAI-10G 10 g

Molecular weight: 171.97 g/mol PER-FAI-20G 20 g

N a n o c r y s t a l  T i O 2 P a s t e  -  Tr a n s p a r e n t  
Ideal paste for meso-TiO2 deposition

TiO2 nanocrystal paste contains nanocrystals with narrow range of size which form a very uniform and transparent film 
of mesoporous TiO2. The paste can be applied as thick film by blade coating or screen printing for dye sensitized solar 
cells. 
For perovskite solar cells, the paste is first diluted and deposited as a thin film using spin coating. Thermal post-treatment 
is required after deposition. For thick films, a short ethanol vapor treatment helps level off the wet film. By thermal treat-
ment, at around 100 °C the solvent is evaporated, at below 400 °C the binder is removed and at >500 °C nanocrystals are 
sintered into a sufficiently good conductivity film.

PST-20T Technical Specifications

Nanoparticles: TiO2 - Anatase Packaging and Order Number

Particle Size: Around 20 nm PST-20T-1G 1 g 

Concentration: 18% PST-20T-5G 5 g

Physical Form: Paste PST-20T-10G 10 g

Color: Cream PST-20T-20G 20 g

Storage: 2-8 °C
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C u I n S 2 I n k
Stable dispersion to deposit high performance HTM layers 

CuInS2 nanoparticles dispersed in chloroform can be applied with high uniformity using spin coating. It is a p-type 
semiconductor and has been successfully used as an inorganic hoe transporting material (HTM) of perovskite solar 
cells.

INK-20CIS Technical Specifications

Nanoparticles: CuInS2
Packaging and Order Number

Particle Size: ~18 nm (DLS Analysis)

INK-20CIS-10ML 10 mL 

Concentration: 30 mg mL-1

Physical Form: Liquid dispersion

Color: Black

Solvent: Chloroform

T i O 2 B l o c k i n g  L a y e r  E l e c t r o d e
Clear TiO2/FTO layers as starting electrodes of for dye and perovskite solar cells 

In many types of solar cells, the first layer is a blocking layer which thoroughly covers the FTO substrate. A thin layer of 
TiO2 is the most commonly used blocking layer and the films are best deposited by spray pyrolysis.  TiO2 blocking layer 
electrode is a Glass/FTO substrate deposited by a thin layer of TiO2.

ELD-TBL Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: TiO2 thin film

 ELD-TBL-20  20 
Deposition method: Spray pyrolysis

Thickness: 50-70 nm

Color: Transparent

C u I n G a S 2 I n k
Stable dispersion to deposit high performance HTM layers

CuInGaS2 nanoparticles dispersed in chloroform can be applied with high uniformity using spin coating. It is a p-type 
semiconductor and has been successfully used as an absorbing layer of CIGS solar cells and inorganic hole transporting 
material (HTM) of perovskite solar cells.

INK-25CIGS Technical Specifications

Nanoparticles: CuInGaS2
Packaging and Order Number

Particle Size: 20-30 nm (DLS Analysis)

INK-25CIGS-10ML 10 mL 

Concentration: 25 mg mL-1

Physical Form: Liquid dispersion

Color: Black

Solvent: Chloroform
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Z n O  B l o c k i n g  L a y e r  E l e c t r o d e  
Clear ZnO/FTO layers as starting electrodes of for dye and perovskite solar cells 

In many types of solar cells, the first layer is a blocking layer which thoroughly covers the FTO substrate.  ZnO blocking 
layer electrode is a Glass/FTO substrate deposited by a thin layer of ZnO using spray pyrolysis.

ELD-ZBL Technical Specifications

Substrate: Glass/FTO Packaging and Order Number

Coating: ZnO thin film

ELD-ZBL-20 20 
Deposition method: Spray pyrolysis

Thickness: <100 nm

Color: Transparent
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DRY D IS INFECT ION  SYSTEMS
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UDS-400 is a dry disinfection system based on intense UVC and ozone exposure, with additional feature of heating. 
Disinfection protocols are carried out by the automated system via ozone and temperature sensors readings. A catalytic 
ozone removal system decomposes the remaining ozone after the disinfection process. 

• Virus disinfection by intense UVC-ozone, or heat
• Decomposition of remaining ozone after the process
• Regeneration of ozone decomposition catalyst after deactivation 
• Automated system control based on ozone and temperature sensors
• 50L double-wall process box with internal UVC reflectors
• Self-diagnostic system, indicating possible faults

O V E R V I E W

D R Y  D I S I N F E C T I O N  S Y S T E M

F E AT U R E S

 Virus disinfection of surfaces by intense Ozone + UVC or thermal process

A P P L I C AT I O N S
• Disinfection of medical parts and instruments  
• Disinfection of paper, cash, money and plastic-ware
• Disinfection of glass, spoon, dishes, etc. in restaurants and hotels
• Disinfection of electronic utilities such as mobile and laptop
• Disinfection of home utilities, shoes, clothes and purchased items

H O W  I T  W O R K S

UDS-400 is a system to disinfect the surface of objects using UVC-ozone or thermal process. It is aimed at dry disin-
fecting of objects. The UVC lamps produce simultaneous ozone and UVC dosing. The synergic effect of UVC and ozone  
provides a highly oxidative atmosphere that  kills both viruses and bacteria on the surface.
Besides, UVC reflective walls trap the UVC photons inside the chamber and provide a relatively uniform and high -in-
tensity UVC irradiation. UVC is known to disinfect by photonic absorption in the virus or bacteria. While UVC is only 
effective for the outer surface of objects exposed to UVC light, ozone can penetrate into the dark regions of the object 
and make a complete disinfection. Fan circulation inside the chamber results in effective ozone transport. This is why, 
UVC+ozone is a more reliable disinfection process compared to UVC-only systems. 
After UVC-ozone disinfection process, an ozone removal process automatically starts. It circulates the air through an 
ozone decomposition catalyst. With this process, the ozone concentration is rapidly reduced and reaches to a safe level
before the user can open the door and take the object. The catalyst will be aged after some time and its activity is reduced.
A regeneration process is provided inside the system that can be activated in order to regenerate the catalyst to its high 
activity state. 



www.irasol.com 
email: sales@irasol.com PV47

D R Y  D I S I N F E C T I O N  S Y S T E M

In addition to UVC-ozone process, the system supports
thermal disinfection process. It raises the temperature to
60 -55  °C for 45-10 min. 
For many of virus and bacteria species this thermal
dose is sufficient to kill them. In the meantime, forced
air guarantees uniform temperature distribution in the
chamber.

UDS Technical Specifications

Model UDS-400

UV-Ozone source Low pressure mercury lamp, 18 W ×2

disinfection Mechanism
3UVC photonic disinfection, Ozone-UVC synergic 
 oxidative disinfection, thermal disinfection (55 – 60 °C 
 heat process)

Ozone Removal System MnO
2
-based ozone decomposition catalyst

Catalyst replacement
Not required. In case catalyst is deactivated, it is  regenerat-
ed by pushing the Catalyst Regeneration
 button

Ozone Sensing

0.001 – 1000 ppm.
 Ozone sensor- low concentration, Ozone sensor- high con 
centration (Semiconductor based sensor), Plus optical ozone 
sensing

UV Sensing  UV sensor module, selective for UVC

Temperature/ Humidity Sensing
 T: 0-60 °C, RH: 0-100%, temperature humidity sensor
 chip

Electronics  Microcontroller based. Automatic fault detection

Displayed Quantities
Ozone dose, UVC dose, Temperature, Humidity, Ozone  
high/safe alerts, Error alerts, System Status LEDs

UVS-Ozone Process Timing  2 min, 5 min, 15 min

Thermal Processing Timing  10 min, 25 min, 45 min

Typical Ozone Removal Time  2.5 min

Chamber Walls  Al UVC reflective sheets

Dimensions (w × d × h) 50 cm × 40 cm × 75 cm

Weight 30 Kg
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