










Annexure I 

 

Technical Specification for Modular Glove Box System Integrated with 

Evaporator and Spincoater and Encapsulation accessories 
 

 The integrated Glove Box System should contain 3 main Glove Boxes (Workstation 

units), interconnected through valves; One for spin coater unit, one for Evaporator unit 

and the last one for Encapsulation unit. 

 

Modular Glove Box 1 (Single-sided): 

 The Glove Box should be made of Stainless Steel 1.4301 with dimensions of 1500 mm 

(Length) × 780 mm (Depth) × 900 mm (Height)  

 It is integrated with Evaporation Chamber 

 Front window, made up of Polycarbonate with SAPHIR-coating (resistant to scratches 

and many chemicals) should be fixed with declination angle around 7° to avoid 

reflection.  

 A Stand of height 1000 mm including castors and Machine feet (height adjustable) 

should be provided. 

 3 pieces Glove ports with diameter of 220 mm, round polymer type, including Gloves 

(Butyl rubber, 0.4 mm thick) should be provided. 

 A florescent light with auto off should be mounted front side. 

 3 pieces Shelves (split, mounted at the backside, height adjustable) should be included. 

 2 pieces HEPA H13 dust filter inside the box for gas inlet and outlet should be provided. 

 3 pieces flanges DN40KF (Aluminium, single-sided) for installation of e.g. power feed 

through / media supply lines (vacuum/gases/liquids) 

 A power feed through for carrying 230 V, 1 ph should be provided. 

 

Mini Antechamber (1 No.): 

 Cylindrical in shape with diameter 150 mm, length 300 mm, including sliding tray 

 Type : 1/3 inside, 2/3 outside the box 

 Cover : Hinged cover inside and outside 

 Operation : manual, 3-way valve including sliding tray 

 

Coating Chamber for Evaporator (1 No.): 

 Dimensions inside: 500 mm (Length) × 500 mm (Depth) × 500 mm (Height) 

 Substrate size up to 250 mm wafer or 175 mm × 175 mm  

 Chamber with double door: Inside / outside with manual closing mechanism 

 Inside : sliding door to the side 

 Outside : swinging door for service / maintenance 

 Material chamber body : Stainless Steel inside, protective shielding cover for easy 

cleaning (walls & doors) 

 Front door with DN100 viewport, including viewport shutter for sight glass in front door 

 Evaporation chamber to be integrated with the PLC of gas purifier of Glove box 1 



 Visualization by separate HMI (All functions like vacuum control, source and shutter 

control, recipes, including graphical interface) 

 Touch panel for evaporation chamber 

 Touch panel for gas purifier of Glove box 1 only 

 Display for evaporation control 

 

Evaporator for thin film deposition (1 No.): 

 One Vacuum measurement, consisting of PIRANI and PENNING vacuum-gauge head 

(metering range : atmospheric pressure to high vacuum) 

 One forepump scroll pump (dry) with approximately 12 m
3
/hr. throughout, oil sealed 

pump (option scroll pump) 

 One High vacuum pump turbo molecular pump with 650 lit/sec throughput, including 

controller 

 Obtainable ultimate vacuum : < 9 × 10
-7

 mbar  

 

Thin Film Deposition Controller (1 No.): 

 Quartz Crystal Microbalance (QCM) sensor inputs: 2 standard + 2 optional 

 Frequency range : 4 to 6 MHz 

 Frequency resolution : +/- 0.03 Hz @ 0.10 sec 

 Frequency stability : +/- 2 ppm total, over 0 to 50° C 

 Measurement/Update rate : 1 to 10 Hz 

 Rate display resolution : 0.01 Angstrom/sec 

 Thickness display resolution : 0.001 kAngstrom 

 Processes : 100 processes, 1000 layers, 50 films, 

 4 co-deposited films 

 Interfaces : RS – 232 and USB standard 

 Windows software to be included 

 

Thermal Evaporator for metal Deposition (2 Nos.): 

 Single type thermal resistance evaporator with rating : 10V @ 200A = 2kVA 

 Water-cooled high voltage of feed through 

 One power supply for each source (transformer and thyristor controller)  

 Electr. Pneumatic baffle as source shutter with height adjustable 

 

Organic Source (2 Nos.): 

 Temperature controlled for organic molecules, with shutter 

 Power supply and controller for both sources (sequential evaporation) 

 Volume : 2 cm
3
 

 Crucible : alumina 

 Temperature range : 50 °C to 600 °C 

 Thermocouple : Type K 

 

Substrate Shutter (1 No.): 



 Electro.-pneumatic baffle as shutter for substrate as a protection from unintended 

deposition of material during power up of the sources with Height adjustable facility 

should be provided 

 

Substrate Holder (1 No.): 

 Diameter of substrate table to be 150 mm. 

 Substrate rotation should be provided with adjustable speed up to 33 rpm 

 Substrate heating using quartz lamp heater with 500W lamp up to 200 °C should be 

provided. 

 

Quartz Sensors for Thin Film Measurement (2 Nos.): 

 Flexible positioning 

 Height adjustable  

 Water-cooled  

 10 pieces Spare crystals to be included 

 

Gas Purifier 1 for Glove box 1 and Glove box 2: 

 Negative and/or positive pressure operation 

 Pressure control (automatic) : -15 to +15 mbar  

 Box pressure sensor inside the box should be included 

 One filter column for removal of oxygen and moisture 

 Level of oxygen and moisture <1 ppm 

 Removal Capacity: Oxygen 35 L and Moisture 1300 g 

 Main valves : electro-pneumatic valves, PLC-controlled 

 Piping : stainless steel, 1.4301 

 Circulation blower: speed more than. 80 m
3
/hour, frequency controlled 

 Automatic blower speed reduction at night (programmable time) 

 Vacuum pump : 17 m3/h (10 CFM) performance, oil-sealed with gas ballast and oil mist 

filter 

 Automatic switch off capability of the vacuum pump  

 Box pressure regulation in the range more than 2 mbar without the vacuum pump 

 Fully automated regeneration program, with Auto Restart facility, PLC-controlled 

 Water-proof Foot switch 

 Control panel : Color touch panel 

 Heat exchanger (water-cooled) 

 

Sensor set up : 

 Solid State Oxygen probe, PLC-controlled, 0-1000 ppm 

 Solid State Moisture probe, PLC-controlled, 0-500 ppm 

 

Recirculation chiller (1 No.): 

 Recirculation chiller with capacity 3-5 L/min should be provided. 

 

 

Modular Glove Box 2 (Single-sided): 



 The Glove Box should be made of Stainless Steel 1.4301 with dimensions of 1200 mm 

(Length) × 780 mm (Depth) × 900 mm (Height)  

 It is integrated with Spin Coater unit 

 Front window, made up of Polycarbonate with SAPHIR-coating (resistant to scratches 

and many chemicals) should be fixed with declination angle around 7° to avoid 

reflection.  

 A Stand of height 1000 mm including castors and Machine feet (height adjustable) 

should be provided. 

 2 pieces Glove ports with diameter of 220 mm, round polymer type, including Gloves 

(Butyl rubber, 0.4 mm thick) should be provided. 

 A fluorescent light with auto off should be mounted front side. 

 3 pieces Shelves (split, mounted at the backside, height adjustable) should be included. 

 2 pieces HEPA H13 dust filter inside the box for gas inlet and outlet should be provided. 

 2 pieces flanges DN40KF (Aluminium, single-sided) for installation of e.g. power feed 

through / media supply lines (vacuum/gases/liquids) 

 A power feed through for carrying 230 V, 1 ph should be provided. 

 

Mini Antechamber (1 No.): 

 Cylindrical in shape with diameter 150 mm, length 300 mm, including sliding tray 

 Type : 1/3 inside, 2/3 outside the box 

 Cover : Hinged cover inside and outside 

 Operation : manual, 3-way valve including sliding tray 

 

Spin Coater (1 No.): 

 Substrate size: max. 8” wafer or substrates up to 6” × 6” 

 Process controller with external display 

 Process bowl made of POM 

 Exchangeable bowl protection inlets made of PE (3 pieces Included in delivery) 

 Speed: up to 7.000 rpm (+/- 1%) 

 Acceleration: 160 rpm/s
2
 

 Process time: up to max. 2376 sec 

 Recipes: up to 10 recipes with each 10 segments 

 Manual substrate loading and unloading 

 Substrate fixation via vacuum and safety interlock protection  

 Containment integrated in box bottom with connection to gas circulation piping 

 Electrical and mechanical integration, connection to vacuum line of glove box 

 Vacuum chuck of size 1” × 1” to be provided  

 

Unit for Removal of solvent contaminations (1 No.): 

 Activated Charcoal with 5 kg loading 

 Operation modes : 

Inline: circulation of the atmosphere via the Unit with continuous removal 

Bypass: with manual hand valves the Unit can be removed from the circulation, e.g. 

during exchange of the adsorber, without breaking the circulation of the gas purifier 

 



  

 

Modular Glove Box 3 (Single-sided): 

 The Glove Box should be made of Stainless Steel 1.4301 with dimensions of 1500 mm 

(Length) × 780 mm (Depth) × 900 mm (Height)  

 It is integrated with Encapsulation units 

 Front window, made up of Polycarbonate with SAPHIR-coating (resistant to scratches 

and many chemicals) should be fixed with declination angle around 7° to avoid 

reflection.  

 A Stand of height 1000 mm including castors and Machine feet (height adjustable) 

should be provided. 

 2 pieces Glove ports with diameter of 220 mm, round polymer type, including Gloves 

(Butyl rubber, 0.4 mm thick) should be provided. 

 A fluorescent light with auto off should be mounted front side. 

 3 pieces Shelves (split, mounted at the backside, height adjustable) should be included. 

 2 pieces HEPA H13 dust filter inside the box for gas inlet and outlet should be provided. 

 2 pieces flanges DN40KF (Aluminium, single-sided) for installation of e.g. power feed 

through / media supply lines (vacuum/gases/liquids) 

 A power feed through for carrying 230 V, 1 ph should be provided. 

 

Mini Antechamber (1 No.): 

 Cylindrical in shape with diameter 150 mm, length 300 mm, including sliding tray 

 Type : 1/3 inside, 2/3 outside the box 

 Cover : Hinged cover inside and outside 

 Operation : manual, 3-way valve including sliding tray 

 

Gas Purifier 2 for Glove box 3: 

 Negative and/or positive pressure operation 

 Pressure control (automatic) : -15 to +15 mbar  

 Box pressure sensor inside the box should be included 

 One filter column for removal of oxygen and moisture 

 Level of oxygen and moisture <1 ppm 

 Removal Capacity: Oxygen 35 L and Moisture 1300 g 

 Main valves : electro-pneumatic valves, PLC-controlled 

 Piping : stainless steel, 1.4301 

 Circulation blower: speed more than. 80 m
3
/hour, frequency controlled 

 Automatic blower speed reduction at night (programmable time) 

 Vacuum pump : 17 m3/h (10 CFM) performance, oil-sealed with gas ballast and oil mist 

filter 

 Automatic switch off capability of the vacuum pump  

 Box pressure regulation in the range more than 2 mbar without the vacuum pump 

 Fully automated regeneration program, with Auto Restart facility, PLC-controlled 

 Water-proof Foot switch 

 Control panel : Color touch panel 

 Heat exchanger (water-cooled) 



 

Sensor set up : 

 Solid State Oxygen probe, PLC-controlled, 0-1000 ppm 

 Solid State Moisture probe, PLC-controlled, 0-500 ppm 

 

Recirculation chiller (1 No.): 

 Recirculation chiller with capacity 3-5 L/min should be provided. 

 

UV- Ozone Cleaning Unit (1 No.): 

 System for UV-Ozone cleaning of semiconductor and optical surfaces 

 Maximum substrate size 6”x6” 

 Dimensions: 250 mm × 300 mm × 150 mm (outside dimensions) 

 Lamp type: Low pressure mercury arc lamp 

 Wavelength: Main peaks at 184.9 nm and 253.7 nm 

 Mechanical and electrical integration into glove box 

 

UV- curing device (1 No.): 

 UV lamp with UV lamp with a maximum intensity of 140 mW/cm
2
  

 Lamp type: Low pressure mercury arc lamp with Fe doping 

 To be mounted to a height adjustable stage,  

 To be enclosed in housing with black frosted varnishing. 

 Substrate size up to 80 mm × 80 mm, thickness from 0.5 to 1.1 mm 

 To be installed from the ceiling of the glove box with Space saving design 

 

Dispensing Robot (1 No.): 

 Bench top,  XYZ robot 

 Max Dispensing area 200 mm × 200 mm  

 Maximum substrate size 150 mm ×150 mm 

 Repeatability +/-0.02mm/axis, Resolution:0.01mm/axis 

 Data memory : 100 programs ; 4000 points/program 

 Continuous path motion for perfect xyz dispensing 

 Interpolates lines or arcs for 3 dimensional dispensing 

 Control unit : Teach Box -LCD 

 Mechanical and electrical integration into  glove box 

 Inert gas Pressurized dispensing system for low & Medium viscosity material 

 Time controlled or manual dispensing , Timer 0.01-31 sec 

 Vacuum restrain system, Dispensing  pressure 0.1-7 bar 

 

Antechambers: 

 

T shape Ante chamber between Glove box 1 and Glove box 2: 

 Diameter = 390 mm, Length = 800 mm, three vacuum doors, with swinging mechanism,  

 Gas spring damping; Including sliding tray on telescopic rails 

 

T shape Ante chamber between Glove box 2 and Glove box 3: 



 Diameter = 390 mm, Length = 800 mm, three vacuum doors, with swinging mechanism,  

 gas spring damping; Including sliding tray on telescopic rails 

 

Alternate Antechamber (Optional): 

 L shape Ante chamber , (300mm × 300 mm × 400 mm), sliding tray 

 

Additional Parts:  

 Extra DN 40 KF flange -  3 in each glove box 

 BNC/4 pin/double sided/50 Ohm – 2 in each glove box 

 BANANA/4 pin/double sided/DN40- 2 in each glove box 

 Quartz window -100 mm in Glove box  

 

Additional Requirements: 

 The integrated glove box system containing glove boxes, spin coater, evaporator and 

encapsulation units, should be manufactured and integrated by the single vendor.  

 Post sale service from the single vendor  

 Essential spares for two years 

 There should be integrated glove box system with aforementioned specification, 

already installed in other lab in India, maintaining a good track of functioning.   

 The Glove box system should be modular and upgradable. 
 

 

 

 



Annexure II 

 

Technical Specification for Solar Cell Measurement Unit 
 

Solar Simulator: 

 

Solar Output: 

 Class AAA should meet IEC, JIS, ASTM Class AAA specifications 

 Beam size: Class AAA over entire 52 mm × 52 mm (2” × 2”) area 

 Rotation: 360° 

 Energy level: A variable intensity ranging from < 1 Sun (maintaining AAA over 2” × 2” 

area) to 5 Sun (maintaining AAA over more than 1/2” × 1/2” area)  

 Collimated Angle: Half angle better than ± 4.0 degrees 

 Spatial Uniformity: Better than ± 2% over entire 52 mm × 52 mm area (Class A) 

 Spectral Match: Class A (400 – 1100 nm) and also from 350 - 1800 nm 

 Temporal Stability: Better than ± 1% (Class A) 

 

Lamp Specifications: 

 Lamp Type: Xenon short arc, ozone free 

 Lamp Life: ≥ 1000 hours 

 

Power Supply Specifications: 

 Source: Highly regulated DC source 

 Ripple: Less than ± 0.5% 

 RFI/EMI: Low; should meet stringent worldwide regulations 

 Line Regulation: Less than  ± 0.02% 

 Current Regulation: Less than ± 0.5% 

 Safety: UL 60950  

 

Filters Specifications: 

 Air Mass: Air mass 1.5 Global should be supplied with system 

 Intensity should be capable to be varied from < 1 Sun to 5 Sun in a continuous manner   

 Power Reduction: 80% - 120% one button control of power supply to reduce power 

further, continuous knob 

 Wavelength Filters: Filter holder and filters should be available for spectral wavelength 

from 350 nm to 1800 nm 
 

Shutter Control: 

 Shutter Control: Digital interface for computer control 

 

Illumination Housing: 

 Black finish should be there to reduce stray light, along with integrated shutter, power 

supply, irradiance monitoring, temperature sensors and safety interlocks. 

 

Power Input: 



 Single Phase, 230 VAC, 10 A, 50 – 60 Hz line voltage  

 

I-V Test Fixture: 

 

Test Fixture: 

 52 mm × 52 mm Test Fixture with two micro-manipulators (x-y joysticks) should consist 

of vacuum chuck, along with a vacuum pump to hold samples down. 

 The two Micro-manipulators in combination with back plate should allow 4 -Point 

Contact for the I-V measurements. 
 

I-V Tester and Software: 

 Electrical Interface: Both 4-Wire and 2-Wire 

 I-V Test System Integration: Solar Simulator, I-V Source Meter, Accessories and I-V 

Software should be fully integrated to allow both manual and automatic I-V 

Measurements. 

 Source Meter: Keithley 2400: ±1.05A at - 200V to + 200V / 20W, 100/230VAC, 

50/60Hz 

 Current / Voltage Accuracy 0.22% / 0.015% (Keithley) 

 Measurement Time: System provides pulse duration and I-V Measurement from 5 ms to 

>350 ms 

 Data Storage I-V Software should be able to store the data in ASCII file. SQL database. 

 Computer (HP Compaq Pro 6305: Windows 7 Professional, AMD Quad-Core A8-5500B 

Processor, 4GB memory 500GB Storage / DVD Writer Drive or Equivalent) and Monitor 

(ViewSonic - 21.5" LED HD Monitor Model: VA2246M-LED or Equivalent), USB 

Interface 

 

IQE/EQE Measurement System: 

 

Solar Cell Quantum Efficiency Measurement System (QE/IPCE): 

 Capable to measure absolute EQE of photovoltaic devices in power mode 

 Xenon arc light source 

 Dual grating monochromator 

 Scanning Range: 350 nm to 1800 nm  

 Spectral bandwidth < 6 nm 

 Order sorting and stray light filters 

 Probe light chopping frequency 1 Hz to 200 Hz 

 White bias light 

 Up to 5 sun irradiance (capable of varying continuously) 

 Class-C match to AM1.5G 

 Bias voltage up to ±3 V 

 Transmission measurement capability should be there. 

 Windows PC 

 Able to measures IQE with imported reflectance data 

 Calibration photodiode should be provided 

 



IQE and Reflectance measurement capability: 

 Minimum device size: 20 mm diameter. 

 Minimum substrate size: 25 mm diameter. 

 Sample Mounting: 

 Clamp for smaller devices- Measures IQE with imported reflectance data 

 Spectral Range: 350 nm to 1800 nm 

 

 

 There should be capability to transport the output light to different locations from 

the simulator (e.g. to a glove box or vacuum probe station) comfortably with 

uniformity over > ½” × ½” area. This is required in case the organic solar cell is 

sensitive atmospheric condition. 

 There should be option to illuminate the solar cells (DUT) either from the top or 

from the bottom. 
 

 

 

 


