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General Requirements

*A user-friendly control software with a 64-bit Windows® interface should be provided, when applicable, to

simplify operation. The computer system should be a reputable brand with an up-to-date processor, 232 GB RAM,
and >21GB NMVe Storage (or better Specs).

*The entire controlling software of every scientific device should be provided independently, as a backup, for any
unintentional future computer failure

*Training should be provided and stated in the offer.

*An all-inclusive maintenance, during the specified manufacturer’s warranty period, should be stated in the offer and
provided upon formal request.

*The offer should include a list and quotation of accessories and consumables along with the corresponding
manufacture’s specified lifetimes of consumed parts

» Commitment to supply spares for at least 10 years to be ensured.

* Minimum three years on-site Warranty / Guarantee commencing from the date of complete and satisfactory
installation of the equipment against the defect of any manufacturing, workmanship and poor quality of the
components. The bidder also must agree and issue a certificate stating that technical query will be responded
promptly, and the onsite support will be provided promptly after reporting of the technical failure for down time
from operation of the instrument. Moreover, an annual maintenance contract AMC for 3 Years after completion of
the standard warranty period should be quoted.
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Equipped with a Dual Focused lon Beam (FlB)“ system,{ffs:urmg ﬁlira-hlgh resolution lmagi;lg, precuse“ 3D
characterization, and high-quality TEM sample preparation with exceptional accuracy and minimal damage.

The core instrument shall be equipped with the following state-of-the-art features to ensure exceptional
performance, versatility, and operational reliability

Dual-Beam Architecture:

Integrated electron and ion columns for high-resolution imaging and precision material modification, enabling
simultaneous or sequential use for advanced analytical and nanofabrication tasks.

Super Eucentric Stage:

Ultra-precise sample positioning stage with full 6-axis control — X, Y, Z (translation), R (rotation), T (tilt), and
M (Manipulator). Ensures accurate alignment, optimal sample orientation, and enhanced flexibility for multi-angle
and multi-technique analyses.

Versatile Vacuum System:

Capable of operating under both low and high vacuum modes, equipped with dedicated detectors for each mode to
deliver superior imaging performance across a wide range of sample types and environments.

Clean Vacuum Environment:

Oil-free pumping system to prevent hydrocarbon contamination, maintain system cleanliness, and extend
operational lifespan.

Beam Stability Monitoring:

Integrated real-time current monitoring system for continuous assessment of beam stability and precision control of
imaging and processing parameters.

Automated Aperture Control:

Fully automated aperture management for consistent performance, improved user convenience, and enhanced
reproducibility of results.

Advanced Signal Management:

Customizable signal selection and detection options to optimize data acquisition workflows and enable tailored
analytical strategies.

Integrated Lithography Module:

Built-in electron/ion beam lithography functionality for high-resolution patterning, direct-write nanofabrication, and
prototyping applications.

High-Performance Computing Environment:

Control system operated via a modern workstation running Windows 10 or later, ensuring compatibility with
contemporary software environments and security standards.

Enhanced User Interface:

Equipped with a large, widescreen LCD monitor for intuitive operation, high-resolution data visualization, and
efficient workflow navigation.

Comprehensive System Software:

Includes advanced configuration and automation software for streamlined instrument control, data acquisition,
image processing, and reporting.

Integrated Data Security:

Built-in data backup and recovery system to ensure secure, redundant storage and easy retrieval of critical
datasets.Uninterruptible Power Supply (UPS):

Integrated UPS system capa%&f’f'maintainin | system operation for a minimum of 1 hour, safeguarding data
and hardware during power interruptions orﬁﬂctuatf ;s
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Advanced Analytical Capabilities

The system must be equipped with a comprehensive suite of high-performance analytical modules to enable in-depth
material characterization across a broad range of applications. These integrated functions should offer seamless
interoperability, high-speed data acquisition, and automated processing through advanced software tools. Key
analytical capabilities shall include:

e Energy Dispersive X-ray Spectroscopy (EDS):
Delivers precise elemental composition analysis and high-resolution elemental mapping with excellent
sensitivity and spatial resolution. Supports both point analysis and large-area spectral imaging for
compositional uniformity studies.

* Electron Backscatter Diffraction (EBSD):
Enables detailed crystallographic analysis, providing essential data on phase identification, grain
orientation, texture, and strain distribution. Ideal for microstructural investigations in metals, ceramics, and
geological samples.

e Cathodoluminescence (CL) Imaging or Equivalent Optical Characterization Module:
Facilitates optical and electronic property analysis, providing critical insights into defect states, bandgap
variations, and carrier recombination dynamics in semiconductors, insulators, and luminescent materials.
These analytical functions must be fully integrated into the core instrument and controlled via a unified
software platform, offering:

¢  Automated acquisition routines and intelligent analysis workflows

e Real-time data visualization and post-processing tools

» Compatibility with correlative imaging and 3D reconstruction techniques

e  Scalable architecture for future upgrades and multi-detector configurations

Additional Considerations:

User-Friendly Control Software: A fully integrated, intuitive control software with a 64-bit Windows® interface
should be provided to streamline operation, image acquisition, and data processing. The accompanying computer
system must be of a reputable brand, equipped with an up-to-date processor, at least 32 GB RAM, and >1 TB
NVMe storage (or higher specifications) to ensure optimal performance.

Independent Software Backup: A complete, independently stored backup of the control software must be
provided to safegnard against any potential system failures or unexpected crashes.

Comprehensive Training: Hands-on training sessions should be included and clearly stated in the offer, covering
system operation, data analysis, and troubleshooting to ensure efficient user proficiency.

Full-Service Maintenance: The offer must specify an all-inclusive maintenance plan covering the entire
manufacturer’s warranty period, with services provided upon formal request.

Accessories and Consumables: A detailed list of essential accessories and consumables must be included, along
with the manufacturer-specified lifespan of consumable components to ensure long-term operational efficiency.
Quality Assurance & Manufacturing Standards: The instrument must be manufactured in one of the following
high-standard regions: USA, Canada, Europe, or Japan. Equivalent alternatives may be considered only if a
proven track record of quality and performance is demonstrated.

Manufactured in one of the regions with high industrial standards: the United States of America,
Canada, Europe, or Japan. Equivalent alternatives may be considered only if a documented record is
provided proving outstangu_]g quality and performance.
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Z-X-ray Photoelectron Spectrometer (XPS) System :
(XPS)dtizaad) 4233 4 pual) 'UMI%PLEJ
The Core XPS Capabilities:

e  Vacuum System: Ultra-high vacuum (UHV) system with a base pressure in the range of < 10~ mbar or
better. The system should include a mu-metal chamber with ample ports (minimum 20 or better) for future
expansion and integration of other techniques. A bakeout system capable of reaching at least 120°C is
required.

o X-ray Source: A dual-anode X-ray source is preferred for flexibility, offering both monochromated and
non-monochromated options. The source should provide high intensity and excellent energy resolution with
a power of 400W or higher. Adjustable X-ray spot size from Imm to 4mm or larger is required.

s Electron Energy Analyzer: A double-focusing hemispherical analyzer (or equivalent) with a multi-channel
detector (CCD or equivalent) is required. The analyzer should offer high sensitivity and rapid data
acquisition with a kinetic energy range of 0-3000 eV or greater. The detector should have a reasonable
diameter (dual MCP or equivalent). The analyzer should have sufficient energy and angular/spatial
resolution for various XPS applications,

e lon Source: A dual-lens (or equivalent) ion source is required for depth profiling. The source should be
capable of operating with both noble gases (Ar, He, etc.) and reactive gases (02, Ha, etc.) for various
etching applications. Automated source optimization and gas handling are essential.

¢ Electron Gun: A scannable electron source with a small spot profile (1mm x 2mm or better) is required for
techniques like AES/EELS. The electron beam energy should be adjustable within a suitable range (e.g., 5-
10 eV or better).

e Sample Manipulator: A 4-axis (X, Y, Z, and rotation) UHV manipulator with heating and LN2 cooling
capabilities is required. The manipulator should have a travel range suitable for various sample sizes and
analysis positions.

e Sample Stage: A versatile sample stage capable of accommodating various sample sizes and thicknesses is
required. Standard sample holders with bias for work function measurements should be included. A sample
tilt module for angle-resolved XPS (ARXPS) and a sample heating module for temperature-dependent
studies are highly desirable.

e Data Acquisition and Processing: Software for instrument control, data acquisition, peak fitting, chemical
state analysis, quantification, and spectral processing is essential. A site license for a comprehensive XPS
software package (e.g., CASA XPS or equivalent) is required.

Performance Requirements

o Surface Sensitivity: The System should demonstrate high surface sensitivity

e Detection Sensitivity: Thedgte\cuon limit for elements should be in the range of 0.1% to 1% atomic
conceéntration or bettef '

e Scan Al;ea: 'I@_éf:%jstem should bejcapable of scanning a minimum area of 10mm x 10mm.




Desirable Features that should be quoted:

s UPS (Ultraviolet Photoelectron Spectroscopy): For valence band analysis.

e ISS (lon Scattering Spectroscopy): For ultra-sensitive surface analysis.

e ARPES (Angle-Resolved Photoelectron Spectroscopy): For electronic band structure analysis.

e AES/EELS (Auger Electron Spectroscopy/Electron Energy Loss Spectroscopy): For complementary

surface analysis.

e UV Source: High-intensity UV source for UPS and other related techniques.
Applications
Photoelectron Spectroscopy (XPS) is a powerful surface analysis technique used across a wide variety of industries
and research fields. It helps determine the elemental composition, chemical state, and electronic state of materials by
measuring the kinetic energy and number of electrons that escape from the surface when it is irradiated with X-rays.
Here are some key applications of XPS:
Material Science and Surface Chemistry
Semiconductor Industry.
Catalysis and Catalysis Research
Energy Storage and Conversion Materials
Corrosion and Surface Degradation Studie
Pharmaceutical and Biotechnology
Environmental Science
Polymer and Organic Materials
Forensic Science
Nanotechnology and Nanomaterials

e Surface Maodification and Coating Technology
General Requirements:

e Automation: Automated sample entry, transfer, and analysis routines are highly desirable for efficient
operation.
Safety: The system should comply with all relevant safety standards.
Installation and Training: Professional installation and comprehensive training should be provided.
Warranty and Support: A comprehensive warranty and ongoing technical support are required.
Manufactured in one of the regions with high industrial standards: the United States of America, Canada,
Europe, or Japan. Equivalent alternatives may be considered only if a documented record is provided
proving outstanding quality and performance.
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General Specification
This specification Outlmes the requirements for a multifunctional photoluminescence spectrometer capable of
measuring ﬂuoresce pEosphorescence fluorescence lifetime, phosphorescence lifetime, quantum yield,
chemiluminescence; ¢ ectrolumm e, reflectance, singlet oxygen luminescence, and related phenomena across a
broad spectral fange, mcludlng e IR région. The system should be capable of handling various sample types
(liquids, solids, thin films,

sample series. 4, Ty
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1. System Overview:

The system shall be a combined steady-state, time-resolved (fluorescence and phosphorescence lifetime), and
specialized luminescence spectrometer, covering the UV-Vis-NIR spectral range and beyond, including the IR
region and singlet oxygen emission. It must offer high sensitivity, excellent spectral resolution, and versatile sample
handling capabilities.

2. Key Features:

o]

o 0 O

Software: Intuitive and user-friendly software package with a regularly updated interface, comprehensive
data acquisition, apalysis, and reporting tools, including quantitation capabilities for determining unknown
fluorophore concentrations.
Monochromators: High-resolution, computer-controlled Czerny-Turner monochromators for both
excitation and emission, with long focal lengths (e.g., 325mm or greater) to ensure superb accuracy,
excellent stray light rejection, and minimum step size. Monochromator gratings should be easily
interchangeable (turret-based systems preferred).
Detectors: A suite of detectors to cover the required spectral range, including:
Single photon counting detector (PMT) for high sensitivity in the UV-Vis range. Specifications should
include high signal-to-noise ratio (e.g., >35,000:1 FSD or better), low dark count, and fast response time.
Red-sensitive, TE-cooled PMT for extended red range coverage.
Liquid nitrogen-cooled PMT for NIR detection (up to at least 1600 nm).
Additional detector channel for compatibility with other detectors, light sources, and pulsed lasers.
Light Sources: Multiple light sources to enable various measurement modalities:

o Ozone-free Xenon lamp (450W or better) with integrated power supply and display.
o  Pulsed microsecond flashlamp.
o  Wavelength-tunable picosecond pulsed light source (supercontinuum or similar) for fluorescence lifetime

measurements, directly coupled to the excitation monochromator. Wavelength range should extend into
the IR (e.g., 200-2000nm or broader).

o Provision for mounting and control of picosecond diode lasers or LEDs at relevant wavelengths.

Sample Chamber: Large, versatile sample chamber with top, side, and bottom access. Should
accommodate various sample holders and accessories, including:

o  Temperature-controlled cuvette holder with temperature monitoring,.

o Front-face sample holder for strongly absorbing samples, powders, and films.

o Integrating sphere for quantum yield measurements (wavelength range should cover at least 250-

2500nm). Integration with the instrument's software for calculations is essential.

Electronics: High-performance acquisition electronics for counting, MCS, and TCSPC measurements,
with a wide range of data bins and short minimum bin widths. Electronic jitter should be minimal (e.g., <25
picoseconds or better).
Filters: Computer-controlled filter wheels in both excitation and emission paths for automated higher-order
removal. A standard set of long-pass filters should be included.
Automation: Computer-controlled shutters, filter wheels, and other components for automated
measurements and ease of use.
Scan Speed: Fast monochromator scan speeds (e.g., up to 250 nm/s or greater),
Data Analysis: Comprehensive software for spectral correction, kinetic analysis, batch measurements, and
other advanced data processing functionalities.
Accessories: Necessary accessories, including filters, cuvettes, powder trays, and a liquid nitrogen storage
vessel.
Computer System: A dedicated computer with monitor, keyboard, and mouse, pre-loaded with the instrument's software.
Installation and Training: On-site installation and training for operators.

3. Performance Requirements:

Sensitivity: High signal-to-noise ratio for fluorescence measurements (e.g., >35,000:1 FSD or better for
water Raman).

Spectral Resolution: E; cellent s | resolution across the entire wavelength range.
Time Resolution: Ricosecond tinig reso

for fluorescence lifetime measurements.

Wavelength Aceuracy: High-WaVelength acguracy for both excitation and emission monochromators.
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4. Sample Handling:

The system should be capable of handling a wide variety of sample types, including liquids, solids, thin films, and
powders. Appropriate sample holders and accessories should be available.

5. Temperature Control:

Precise temperature control of the sample is required, preferably through a circulating water/coolant system.

6. Automation and Control:

The system should be highly automated, with computer control of all key components, including light sources,
monochromators, detectors, filters, and sample holders.

7. Data Analysis Software:

Comprehensive data analysis software should be provided, including tools for spectral correction, kinetic analysis,
and other advanced data processing functions.

8. Documentation:

Complete and detailed documentation should be provided, including user manuals, maintenance instructions, and
application notes.

9. Warranty and Service:

A comprehensive warranty and service agreement should be provided.

Manufactured in one of the regions with high industrial standards: the United States of America, Canada, Europe, or
Japan. Equivalent alternatives may be considered only if a documented record is provided proving outstanding
quality and performance.
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These spcmf' ications outline key features and performance criteria for a high-quality laboratory benchtop autoclave
used for sterilization.

Loading: manual

Door: automatic with safety interlocks mechanism.

Chamber, door & jacket material: 316L or 316Ti stainless steel or equivalent corrosion-resistant material
Size/Volume: 2120L

Finish: Smooth, easily cleanable interior finish.

Temperature Range: Specify the sterilizing temperature range (e.g., 105°C to 138°C or better). Must be controllable
and accurate.

Sterilization Time: Adjustable sterilization time with a timer and digital display.

Heating Method: (electric-heated).

Cooling System: (air/or water cooled).

Controller: Programmable logic controller (PLC) or microprocessor-based control system for automated operation
and precise control of temperature, pressure, and time.

Display: Digital display showing temperature, pressure, time, and cycle status. Touchscreen interface preferred for
ease of use.

Data Logging: Capability to record sterilization cycle data (temperature, pressure, time) for traceability and
validation. Data export options (USB,netwerk) are desirable.

Safety Features: Over-temperatur€ protection, -pressure protection, door interlocks, emergency stop button.
Alarms: Audible and visual.afarms for abnonﬁmu
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Sterilization Cycles/Programs: Pre-programmed Cycles: Include pre-programmed cycles for common sterilization
applications. Customizable Cycles: Ability to create and save custom sterilization cycles with user-defined
parameters. Cycle Documentation: Clear documentation of all available sterilization cycles.
Power Supply: 200-240 Volt.
Drainage: Specify drainage requirements.
(Al ,oia CiNS 63 ) Slgad dalal) Ciliua) gal)
S5 Jeaadll
Ol JE Al o Sdlegisl Qb
Lebalay Le HITi ™V SIL 7Y T faall 4 glia 3Y i) coStad) culdt (Al sigadl
S gl Al 120 Aadi/paall
bl Jewgacli il quhal
desidl o€ VYA JIOC Y e e iy oSaill JE Gl el
MJU&J&}:@M&EM‘&J .
LS Ol Ay b
cla _,‘ 5')\ -\ﬁ_)-_l-'l-“ ‘-u'ﬁ .
gl g Jaiall g5 jall 3 38 Kaill 3 pllas o dae Ul ALEAGkie Saidaa g aSadll
eallls Jaad LELE Zeal 5 o 68 92l) Al g e gl) cniall 3 5) jal) i jal Al A3LE ALY,
Qm'h@&}ewaﬁéljﬁj@)ﬁlLj.!_uac_adll_)_,.\r_h-hﬂ|h'l1_)"d .
g 200-240 Al sl

e
General Specifications
These specifications cover a range of general-purpose incubators, adaptable for various applications like cell culture,
microbiology, or general lab use.
Temperature Control Range: from ambient to at least 70°C (or higher).
Accuracy: £0.1°C or better.
Uniformity: £0.5°C or better across the entire chamber.
Stability: £0.2°C or better over time.
Sensor Type: High-precision temperature sensor (e.g., PT100 or equivalent).
Control System: Microprocessor-based PID controller with digital display and user-friendly interface.
Heating Method: Uniform heating via elements strategically placed for optimal temperature distribution.
Over-Temperature Protection: Independent safety thermostat to prevent overheating and potential damage. Audible
and visual alarms.
Chamber and Shelving Material: Corrosion-resistant 316L or 316Ti stainless-steel interior for easy cleaning and
durability.
Capacity: 2100 L volume chamber
Interior Light: Optional, but helpful for viewing samples without opening the door.
Type: Hinged door with a secure latch. Consider double-paned glass for minimizing heat loss and allowing sample
viewing (if applicable).
Seal: Tight-fitting gasket to maintain temperature uniformity and prevent air leakage.
Ventilation: Forced Air Convection with adjustable ventilation ports for controlling air exchange rates.
Humidity Control with £5% RH or better and accurate humidity sensor.
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General specifications:
Capacity: = 500 mL
The tank must have a safe temperature = 260 °C and bear the highest pressure of =3 MPa (30 bar).
With the dual protection of high-quality non-magnetic 0Cr18Ni9Ti or 316Ti stainless steel outer structure
and PTFE liner, it can bear strong acid and alkali liquid.
Maximum Operating Temperature: PTFE liners typically up to 250°C, PP liners up to 280°C.
Screw-type sealing for smaller reactors, flange-type sealing with robust bolts for larger volumes, ensuring
a leak-proof seal at high pressure and temperature.
Controlled external heating and cooling rate, typically recommended at < 5°C/min (usually using an oven
or furnace) to prevent thermal shock and damage to the liner.
Pressure Relief Valve as a safety feature to prevent overpressure and potential explosions.
Rupture Disk: An additional safety measure that bursts at a predetermined pressure to release excess
pressure.
Over-temperature Protection: To prevent the reactor from exceeding the safe operating temperature.
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Minimum requirements for a tube furnace =1400°C are:
© Tmax=1400 °C
Split-type Bench tube furnace or better
Three-zoned design and control or better
Thermocouple type S and SiC or MoS; heating elements or better
Efficient ceramic working tube (C799 or better) for operation under air, gases or vacuum
Gas panel for one non-flammable process (N2, Ar, He, CO2, air, forming gas)
Equipped with different gas supply packages, to work in a protective gas atmosphere, with gases or
in a vacuum
Vacuum package to evacuate the working tube e
Heating elements on support tubes for free radiation ,,’/a-*-’”’ N \
Programmable controller with touch operation (=5 programs with each 4 segmé s) ,,
Tube length 2600 mm ) )f’
Power requirements one or three-three phase 200-240 volts ¢ 2
&
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Power unit with low-voltage transformer and thyristor
It's better to have switchgear and control unit separate from furnace in separate floor standing cabinet
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Main System Features:

High-Precision Motion Control:
o Advanced moving stage system driven by a linear motor on air bearings for frictionless, high-
accuracy motion.
o Integrated linear encoder for real-time position feedback.
o Encoder resolution: > 20 nm
Substrate Accommodation:
o Vacuum chuck capable of holding substrates:
=  Maximum size: 4" = 4"
=  Minimum size: 7mm * 7 mm
o  Supported substrate thickness: 0.3 mm — 10 mm
o Maximum write area: 80 mm = 80 mm
o Supports patterning resolution <1 pm
Exposure & Calibration Modules:
o Raster Scan Exposure Module enabling full-area writing by scanning the entire design field.
o Supports grayscale exposure of BMP files with up to 128 gray levels.
o Intensity Measurement Unit for accurate exposure dose calibration.
Light Sources:
o UV LED #1: 390 nm, Output power > 7 W, Lifetime > 10,000 hrs
o UV LED #2: 365 nm, Output power > 7 W, Lifetime > 10,000 hrs — optimized for broadband
photoresists including SU-8, AZ nLOF, TOK IP, and others.
Optics & Imaging:
o Real-time air-gauge autofocus system
o High-resolution alignment camera for overlay on existing structures
System Control & Software:
o Fully integrated electronics control for encoders, stage, autofocus, and light sources.
‘@.. High-performance workstation (state-of-the-art PC) with intuitive graphical user interface
, (GUI) under Windows OS.
0 Comp&;ble with industry-standard design formats:
' * |\ DXF, CIF, GDSII, Gerber

= ';:-; lncludes advanced CAD software suite for custom design, conversion, and pre-processing.
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Optical & Spectral Characteristics:
e Spectral Range: 190 nm — 2100 nm (UV-Vis-NIR)
¢ Spectral Resolution:
o UV-Vis (190-1000 nm): <2 nm
o NIR (1000-2500 nm): <5 nm
e Light Source: High-intensity Xenon arc lamp
¢ Detectors:
o UV-VIS: High-sensitivity photomultiplier tube (PMT) with low stray light
o NIR: InGaAs detector
Spot Size & Sampling:
Standard spot size < 3 mm at 90° incidence
Microspot capability: Manual & automated modes
Sample Stage Options:
Manual stage: 150 mm travel, height adjustable (20 mm), with tilt control
Motorized XY stage: High-precision movement
Rotation stage: 360° automated rotation (8 only), angular resolution: 0.005°
Temperature-controlled stage for thermally-sensitive measurements
Electrochemical, sealed liquid cells for in-situ studies
Reflectometry module included for complementary thickness/RI characterization
Goniometer:
Manual: 55°-90° in 5° steps
Motorized: 40°-90° with angular resolution of 0.01°
Monochromator:
e High-resolution scanning monochromator system covering full spectral range.
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Mechanical Performance:

s High-stability platform with integrated anti-vibration mount
e Thermal stability: System designed for minimal drift and high repeatability
* Nanoindentation head:
o  True force vs. depth curve acquisition
o Independent force and displacement sensors
o Maximum load: up to 400 mN (resolution 0.1 mN) or 800 mN (resolution 0.3 mN)
e  Microindentation upgrade module with motorized Z-stage (15 mm travel)
* Motorized XY stage: X =40 mm, Y = 80 mm for automated multi-point testing
Software & Accessories:
e  Open-access control software with real-time signal monitoring
e Includes reference and standard samples with universal sample holder
Integrated Thermal Evaporation Coating System:
Max current: 80 A

e  Max evaporating temperature: 1700 °C
e  Suitable for deposition of a wide range of metallic and non-metallic materials
o  Stainless steel high-vacuum chamber, factory pre-degassed
e Vacuum level: 10~ Pa using molecular pump group
e Fully integrated with the indentation unit for pre/post-coating studies
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