










Following items (Part A, Part B and Part C) are required for the solar cell I-V testing and quantum 
efficiency (QE) measurement system for dye-sensitized and quantum dot sensitized solar cells. The 
essential specifications are given. Any other important parts not mentioned in the essential specifications 
can be quoted as optional accessories. Parts A and B can be quoted separately or together. Part C should 
be quoted separately. Please provide technical bid and price bid separately along with the compliance 
statement. 

 

Part A: SOLAR CELL I-V TESTING SYSTEM WITH SOLAR SIMULATOR 

Essential specifications 

Solar cell I-V curve measurement system should include 

• Class AAA solar simulator (for all the spectral match, non-uniformity of irradiation and temporal 
instability of irradiance) certified by all the standards, viz. IEC, ASTM and JIS suitable for solar cell 
testing system.  

• The system should have illumination housing, black finish to reduce stray light, integrated shutter and 
power supply, irradiance monitoring,  temperature sensors and safety interlocks 

• AM 1.5 sun global spectral filtering  
• Area of illumination 2 inch x 2 inch  
• Power output 100 mW/cm2  
• Working distance  ~ 12 inch  
• Lamp power 400 to 500 W with a line regulation 0.01 %  
• One spare lamp 
• Spectral range 400 to 1800 nm 
• I-V testing system with a current range of ~ 1 μA to 1 A with 0.5 % accuracy, voltage range ~ 1 nV to 

20 V with 0.05 % accuracy  
• Computer with appropriate software to measure open circuit voltage VOC, short circuit current ISC, 

Vmax, Imax, Pmax, efficiency, fill factor, RSC, ROC, Rshunt 
• The software should generate I-V curves as tab delimited data and report I-V curve plot for fast data 

overview 
• Vacuum test fixture for I-V measurement on substrates of size 2 inch x 2 inch, electrical contact 

probe kits with X-Y joysticks and additional probe tips. The test fixture should include a provision to 
mount an irradiance monitor.  

•  NIST/NREL certified 2 cm x 2 cm Si based photovoltaic reference cell for calibration with meter to 
read 0 to 3.5 sun, suitable temperature sensors and adapter cables for reference cell 

• Warranty for 3 years 
• Onsite Training  
• Service center/technical support should be in India 
• Installation of a similar/equivalent model in last five years in India 
• Price should be inclusive of shipping CIF to Chennai  

Optional specifications/ Accessories 

• temperature control for vacuum test fixture 



Part B: SOLAR CELL SPECTRAL RESPONSE EXTERNAL AND INTERNAL QUANTUM 
EFFICIENCY MEASURING SYSTEM 

The essential specifications for quantum efficiency measurement system are given below. Any other 
important parts not mentioned in the essential specifications can be quoted as optional accessories. Please 
provide technical bid and price bid separately along with the compliance statement. 
 
Essential specifications 

Fast, accurate and repeatable, IQE, EQE should be measurable using single system. This system 
should include 

• AC and DC mode systems to cover all the cell types, especially for dye-sensitized and quantum 
dot sensitized solar cells along with spectral responsivity, specular and diffuse reflectance with 
integrating sphere, JSC 

• Should be compliant to ASTM E1021-12 standard test method 
• Should be able to acquire data from all channels in single pass  
• Wavelength range 300 to 1800 nm 
• White bias light up to 5sun irradiance 
• Lamp with dual grating monochromators, order sorting and stray light filters (one spare lamp) 
• Probe light chopping frequency in the range 4 to 200 Hz   
• Working distance in the range 50 to 80 mm 
• Spot size in the range  1 to 2 mm 
• Adjustable spectral resolution in the range 5 to 10 nm 
• Wavelength accuracy in the range ~ 0.5 nm 
• Repeatability over the whole wavelength range should be < ± 0.6 %  
• Monochromator path length around 1/8 m 
• Vacuum test fixture for substrates including joy stick micro manipulator probe 
• Standard calibration photodiode for the QE measurement system  
• Computer with user-friendly software for fast report generation 
• Warranty for 3 years 
• Onsite Training  
• Service center/technical support should be in India 
• Installation of a similar/equivalent model in last five years in India 
• Price should be inclusive of shipping CIF to Chennai  

 
 
 
 
 
 
 
 
 



PART C: SPUTTER DEPOSITION UNIT 

Essential specifications for a DC and RF magnetron sputtering system suitable for depositing both 
conductive and non-conductive thin films are given below.  

Essential specifications 

• Sputtering chamber should be made of SS 304 can be box type/cylindrical/D-shaped of capacity 40 to 
50 l with view ports and sample loading port. The chamber should be able to accommodate four 
numbers of 2 inch magnetrons. Should reach vacuum of the order of 10-7 torr. The chamber should 
have necessary ports to fix cathode anode plates, heater supply, thermocouple, shutter fixing, vacuum 
pumping ports, etc. The chamber should be bakeable to 120 oC. Two sputtering targets of size 2 inch 
dia each.  The magnetron cathode should preferably be on the top plate of the chamber and substrate 
on the bottom. Shutter mechanism to isolate the substrate from the target 
 

• Turbo molecular pump (300 l/s) with controller for high vacuum and rotational speed of 40,000 to 
60,000 rpm to easily achieve 10-7 to 10-8 torr chamber base pressure. Roughing pump, preferably a dry 
pump, for creating a base pressure (10-2  to 10-3 torr) 

 
• Manually operated gate valve as a high vacuum valve for full isolation. Suitable valves for backing,    

motorized Butterfly valve for throttling and pressure controlling purpose. Taking input from 
Capacitance manometer 0-10Mbar for controlling the pressure inside the chamber 

 
• Vacuum measuring gauges (one digital pirani – penning gauge or any better pressure measuring 

gauges suitable for sputtering chamber). Penning gauge should be able to read vacuum better than 10-8 
Torr.  Capacitance manometer 0-10Mbar to be provided for controlling the butterfly valve. 

 
• One DC Power supply (1000 W) adjustable power supply and Second RF Power supply (600 W) 

along with auto matching network. 
 

• Two sputtering Guns of size 2 inch dia each 
 

• Substrate holder should have rotating module .Magnetic coupling to be used for rotation. “O” ring 
seal for dynamic moving part not acceptable. Substrate heater should reach a maximum temperature 
of 700 oC and stable under sputtering conditions including high vacuum, reactive oxygen and nitrogen 
gases. The controller for the heater should be included.  The temperature should be controlled by PID 
coupled with thermocouple. The whole substrate rotation and heating mechanism to be mounted on a 
flange and bellow assembly to be provided between the flange and the chamber for adjusting the 
distance between target and substrate  up to 50mm. Distance between the substrate and the target 
should be adjustable  
 

• Mass flow controller gas mixing system (3-channel) with digital display unit (4-channel) to enable 
sputtering in Ar and in O2 / N2 ambient, with shut off valves used for feeding three different gases 
calibrated in the range of 0 – 100 sccm for Ar  and 0-50 sccm for O2 and N2. Gas feeding line (SS 
line) with Swagelok coupling should be provided.  Ar gas fed into the chamber with isolation valve 
for sputtering purposes. All mass flow controllers to be connected through a good swagelok valve for 
isolation of the mass flow controller and vacuum chamber. 

 
• Control console to house all the measuring and monitoring equipments (Power supplies, power drives, 

temperature controllers, mass flow controllers, vacuum measuring gauges, throttle valve controllers) 



and switch gears for smooth operation of the system.  Standard system precaution and interlocks, 
specifically turbo interlock with rotary pump, should be provided for the safety of the machine and 
the users.   

• Warranty for 3 years 
• Onsite Training  
• Service center/technical support should be in India 
• Installation of a similar/equivalent model in last five years in India 
• Price should be inclusive of shipping CIF to Chennai  
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