Some of the specific pieces of our equipment are presented in tabel below.
	No.
	Instruments name

	1.
	Materials deposition printer – DMP 3000

	2. 
	Nanoindenter G200

	3.
	Rapid PCB Prototyping – LPKF ProtoMat S62

	4.
	N5230A Agilent PNA-L Network Analyzer, 10MHz-50GHz

	5.
	E5071B Agilent Vector Network Analyzer, 300 kHz - 8.5 GHz

	6.
	RF/Microwave Wafer Probe Station, PM5, SUSS

	7.
	Signatone DC Wafer Probe Station

	8.
	HP 4194A Impedance/Phase Gain Analyzer, 100Hz - 40MHz

	9.
	HP 4277 A  LCZ Meter to 1 MHz

	10.
	HMS-3000, Hall effect measurement system

	11.
	Spectrum Analyzer HP 8590A

	12.
	Infrared Camera – TI160

	13.
	16901A 2-slot Modular Logic Analyze

	14.
	16911A 68-Channel 4 GHz Timing/250 MHz State Logic Analysis Module

	15.
	16720A 300 M Vector/Sec Pattern Generator Module

	16.
	Tektronix 576  Curve Tracer 

	17.
	HP 3652 Dynamic Signal Analyzer 

	18.
	HP 54110D Color 1 GHz Digital Oscilloscope

	19.
	HP 3314A Programmable Function Generator

	20.
	HP 81519A Optical Receiver DC - 400 MHz 

	21.
	E6000 Agilent Mini-OTDR

	22.
	HP 3478A Digital Multimeter

	23.
	Keithley 103A Nanovolt Amplifier

	24.
	Profilometer Panasis


1. Materials deposition printer for organic/flexible/printed electronics – DMP3000
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This equipment represents a high-precision inkjet printing system that is ideally suited to meet the needs of printed electronics research and development activities. Materials printer is non-contact, fluid deposition system capable of jetting a wide range of functional fluids using multiple FUJIFILM Dimatix fluid deposition printheads interchangeably. This system features a printable area of 300 x 300 mm and maintains a positional accuracy and repeatability of ± 5 µm and ± 1 μm, respectively. One type DMP-3000 uses a temperature controlled vacuum platen to accurately register, maintain and thermally manage substrates during printing. These substrates include plastic, glass, ceramics as well as flexible substrates from membranes, gels, and thin films to paper products. The printer includes an integrated drop visualization system that captures droplet formation images dynamically as droplet ejection parameters are adjusted to produce a tuned printhead and fluid combination.

DMP-3000 can be used to create functional electrical circuits using organic semiconductor material and inorganic electronic fluids, on both rigid and flexible substrates.
Applications: 
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2. Nanoindenter – G200
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For mechanical characterization of different types of materials.

3. Rapid printed circuit board prototyping – LPKF ProtoMat S62 
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The ProtoMat S62 is a state-of-the-art circuit board plotter, ideal for most in-house prototyping applications where speed and security are essential, including multilayer and RF applications. This compact high-speed circuit board plotter provides unequalled precision and performance for quickly and easily milling and drilling circuit board prototypes in a single day.

Applications: 
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4. N5230A PNA-L Agilent Network Analyzer 10MHz-50GHz
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2-port PNA-L, is a quality, cost-effective solution designed for general purpose network applications such as S-parameter, filter, basic amplifier, and basic mixer measurements. PNA-L, along with RF Wafer Probe Station PM5, makes possible to measure characteristic of passive devices on chip such as integrated inductors, transformers, microwave filters, antennas, etc. 
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· 10 MHz to 50 GHz frequency range

· USB interface for direct control with PNA and ENA series of network analyzers

· Alternative 85097B interface when used with other analyzers

· Fast calibration

· Full two-port calibration with a single connection

· Reduced connector wear

· NIST traceable accurate calibrations

· Reliable solid-state switching

· Straight-forward non-insertable device calibration

· User characterization available

5. ENA 5071B Vector Network Analyzer
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It perform fast and accurate RF component measurements for both R&D evaluations and production testing. The E5071B offers integrated 2 test ports, and enable various component measurements from 2-port filters to multiport devices like duplexers and couplers. The ENA offers built-in balanced measurements, matching circuit simulation, and port characteristic impedance conversion. In addition, the ENA provides frequency-offset and harmonics measurement capabilities. These functions increase engineering efficiency by delivering fast and accurate measurement results for the most advanced RF components, such as balanced SAW filters, differential amplifiers, mixers, converters, and front-end modules.
Key specifications

	Test frequency
	300 kHz to 8.5 GHz

	Max port output power
	-50 to 10 dBm

	Test set
	S-parameter test set

	Number of test ports
	2

	Measurement parameters S11 – S22 with balanced conversion
	S11 – S22, Mixed mode S-parameter,

amplitude/phase imbalance

	IFBW
	10 Hz to 100 kHz (1, 1.5, 2, 3, 4, 5, 7 step)

	Number of points 
	2 to 20,0011

	System dynamic range2
	120 dB at 10 Hz BW (3 MHz to 1.5 GHz)

122 dB at 10 Hz BW (1.5 GHz to 3 GHz)

121 dB at 10 Hz BW (3 GHz to 4 GHz)

117 dB at 10 Hz BW (4 GHz to 6 GHz)

112 dB at 10 Hz BW (6 GHz to 7.5 GHz)

105 dB at 10 Hz BW (7.5 GHz to 8.5 GHz)

(Response & isolation calibration)

	Trace noise (magnitude)
	0.001 dBrms at 3 kHz BW (3 MHz to 3 GHz)

0.0012 dBrms at 3 kHz BW (3 GHz to 4.25 GHz)

0.0036 dBrms at 3 kHz BW (4.25 GHz to 7.5 GHz)

0.006 dBrms at 3 kHz BW (7.5 GHz to 8.5 GHz)

(0 dBm source power, through measurement)

	1. 20,001 points measurement can be used with only 1 channel/4 traces mode.

2. Typical


6. RF/Microwave Wafer Probe Station
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The SUSS PM5 Analytical Probe System is intended for cost-effective and precision analysis of wafers and substrates up to 150 mm (available from december 2007).
	Wafer/Substrate size
	up to 6”/150 diameter

	X, Y, Theta Stage
	

	Planarity over 6”
	<10 μm

	Resolution
	5 μm

	Range of movement
	155 x 155 mm

	Load stroke Y axis
	90 mm

	Z height adjustment range
	10 mm

	Z contact/separation stroke
	3 mm

	Theta travel (standard)
	360°

	Theta travel, fine (optional)
	±10°

	Chuck
	

	Planarity
	3 μm

	Vertical rigidity 6”
	<15 μm/10 N

	ProbeHead Platen
	

	Fixation TypeFixation Type
	Vacuum, magnetic, HF

	Travel range
	40 mm

	Contact/seperation stroke
	0.2 mm

	Repeatability
	1 μm

	Utilities
	

	Vacuum
	-0.8 bar

	Compressed air
	Compressed air


7. Signatone DC Wafer Probe Station 
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H-100 Series Probe Station include a three inch square device / substrate chuck and are primarily designed for probing thick film devices such as ceramic substrates, printed circuit boards and hybrid circuits.

8. HP 4194A Impedance/Phase Gain Analyzer, 100Hz - 40MHz 
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It features eleven Impedance and four Gain-Phase measurement functions and covers a frequency range of 100MHz  for Gain-Phase. The output level, with an adjustable dc bias level of ±40V ranges from 10mV to lVrms for Impedance and from -65dBm to +15dBm for Gain-phase. Sweep Parameters include Frequency and OSC level for both Impedance and Gain-phase functions with the addition of dc Bias for the Impedance function. Up to 401 individual sweep points can be selected for special applications. The basic measurement accuracy is 0.17% of reading for Impedance and 0.1dB/0.5º for Gain-phase. 

Measurement example:
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There is possibility for measuring temperature dependence of all electrical characteristics of materials and components in the temperature range from 25 to 125 (C.
9. HP Model 4277A LCZ Meter 
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It is a fully automatic, high performance test instrument designed to measure the inductance, capacitance, dissipation factor, quality factor, conductance, equivalent series resistance, impedance magnitude, and phase of electronic components and devices. Its built-in test signal source covers the frequency range of 10kHz to 1MHz and provides 701 spot frequencies. Test frequency resolution is 100Hz (maximum), and frequency accuracy is ±0.01 % of the selected spot frequency. Frequently used spot frequencies - l0kHz, 100kHz, and 1MHz - can be quickly selected by the SPOT key. Test signal level is selectable at 1Vrms (HIGH) or 20mVrms (LOW). The instrument's state-of-the-art 4-terminal pair configuration provides a basic measurement accuracy of 0.1 % over a wide measurement range.
Measurement example:
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10. Ecopia HMS-3000 Hall Measurement System 
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It is a complete system for measuring the resistivity, carrier concentration, P/N type, and mobility of semiconductors. The HMS-3000 includes software with I-V curve capability. The systems can be used to characterize various materials including silicon, compound semiconductors, metal layers, oxides, etc., at room temperature and 77K (liquid nitrogen temperature).
11. Spectrum Analyzer HP 8590A
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In grequancy range up to 1GHz.
12. Infrared Camera – TI160
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Applications: 
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13. 16901A 2-slot Modular Logic Analyzer
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The 16901A 2-slot modular logic analyzer provides high-performance, system-level debugging of digital designs
14. 16911A 68-Channel 4 GHz Timing/250 MHz State Logic Analysis Module
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Delivers the performance and capabilities you need to debug and validate a wide range of digital technologies.
15. 16720A 300 M Vector/Sec Pattern Generator Module
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The pattern generator is used to simulate infrequently encountered test conditions in hardware design and software program testing.

16. Tektronix 576 Curve Tracer
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It is a rugged high power measurement system for tests on 2- and 3-terminal discrete semiconductors. With a collector supply of up to 220 W peak, adjustable current limiting is provided in the step generator. A display area readout of test results and setup parameters decreases the chances of operator error. Voltage step ranges are up to 1500 V and current step ranges are up to 20 A peak pulse. Switchable polarity and display magnification for more accurate resolution.
Measurement example:

For transistor
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For MOSFET
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17. HP 3652 Dynamic Signal Analyzer 
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It is a dual-channel Fast-Fourier transform-based network, spectrum and waveform analyzer which provides analysis capabilities in both time and frequency domains. The DC to 100kHz frequency range, 150 dB measurement range and 80 dB dynamic range of the analyzer make it a powerful solution for testing and analysis in electronics, mechanics and electromechanical control systems.
18. HP 54110D Color 1 GHz Digital Oscilloscope
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The 54110D is a 1 GHz Digitizing Oscilloscope with two signal channels and two trigger channels. It features random repetitive sampling for viewing rarely occurring narrow waveforms. Time base accuracy is 0.002% with a 10 ps resolution. An extensive set of waveform measurements are built-in and are displayed simultaneously at the bottom of the signal display. Interchangeable input pods permit easy configuration changes to meet any requirement.

19. HP 3314A Programmable Function Generator
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Provides sine, square and triangle waveforms from 0.001 Hz to 19.99 MHz. Amplitude 0.01 mV p-p to 10 Vp-p into 50 Ohms. Also provides pulses and ramps to 2 MHz. DC offset, Linear/Log sweeps, gate, counted burst, AM/FM/VCO functions. Phase lock X N and divide by N modes, 1/2-cycle mode. HP-IB.

20. HP 81519A Optical Receiver DC - 400 MHz 
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It is with a frequency response from DC to 400 MHz. It contains a PIN photodiode with a spectral response from 550 to 950 nm and a response graph attached to the top of the instrument.
The 50 ohm impedance electrical output is -1 volt per mW of optical input and has an impulse response (transition) time of 1.1 ns. 
21. E6000 Agilent Mini-OTDR
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It is designed to provide its users with the fastest tool available for installing and commissioning multiple fiber links and locating faults for fiber maintenance. This is accomplished through high measurement performance and simple user interface.
Options:

· Fiber Break Locator to quickly find breaks and bends.

· Locate and characterize splice and connector losses.

· Multifiber testing for fast high-count cable qualification.

· Perform power and loss measurement with the built-in light source and the power meter module.

· Graphical representation of measurement results in event tables, showing loss and reflection, and pass/fail results.

· Visual Fault Finder to check patch cords for light leakage.

22. HP 3478A Digital Multimeter
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The 5.5 digit mode offers 100 nVdc and 100 µOhm resolution for precise measurements. 

· 5 measurement functions: DCV, true RMS AVC, 2 and 4 wire ohms, DC current and AC current.

· Up to 90 readings/s.

· 100 nV resolution.

· True RMS with 300kHz bandwidth and 4:1 crest factor provides reliable measurements of AC signals.

· Fast auto ranging makes the first reading useful and accurate.

23.  Keithley 103A Nanovolt Amplifier
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· Used to amplify noise signals 

·  dual input 

·  dual output, low and high
24. Profilometer Panasis
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