ANNEX II+III :
 TECHNICAL SPECIFICATIONS + TECHNICAL OFFER
Contract title:
IPA — Supply of Laboratory and IT Equipment, Furniture and other Equipment to Lecturing Buildings, Laboratories and Classrooms at the Faculties of the Universities of the Republic of Serbia

Publication reference: EuropeAid/131876/C/SUP/RS
Lot 3 - Astronomy equipment, Laboratories for Mathematics, Nanotechnology & Electronics
Column 1-2 should be completed by the Contracting Authority

Column 3-4 should be completed by the tenderer

Column 5 is reserved for the evaluation committee 
Annex III - the Contractor's technical offer

The tenderers are requested to complete the template on the next pages: 

· Column 2 is completed by the Contracting Authority shows the required specifications (not to be modified by the tenderer), 

· Column 3 is to be filled in by the tenderer and must detail what is offered (for example the words “compliant” or “yes” are not sufficient)  

· Column 4 allows the tenderer to make comments on its proposed supply and to make eventual references to the documentation

The eventual documentation supplied should clearly indicate (highlight, mark) the models offered and the options included, if any, so that the evaluators can see the exact configuration. Offers that do not permit to identify precisely the models and the specifications may be rejected by the evaluation committee.

The offer must be clear enough to allow the evaluators to make an easy comparison between the requested specifications and the offered specifications.

1. Summary

1.1. Annex II Technical Specifications and Annex III Technical offer must be completed for all items of each of the tender lot(s). Specifications are in a "line" format and the Tenderer must respond to each “line" in detail in the Column 3 "Specifications Offered ". It is not considered responsive to only give a picture of the item or simply enter "complies with specification" or any similar statement. Failing to comply with this requirement is a reason to reject the offer.

1.2. Additional bullet -points may be added at the end of the Tenderer’s specifications to describe additional features not mentioned in the target specifications.

1.3. Each equivalent line of the Specifications must be completed with exact information even though the Specification may be given in terms of range, approximations (app) or as indicative. It is not acceptable to simply copy the target specification to the Specification offered and may be understood as an attempt of giving misleading information and may lead to rejection of the tender.

1.4. Requested specifications are for minimum requirements. Tenderers can offer items with higher specifications and will be accepted as responsive. In the case of protocols and standards, any higher specification cannot be incompatible with primary performance. In the case of software, later versions of the specified software are acceptable and responsive. Note that Tenderers offering equipment with higher specifications will not be advantageously evaluated. 

1.5. The Tenderer is aware that a Contractor will be required to provide at the latest with delivery, original documents or certificates including the test protocols, that prove conformity of all delivered equipment to the requirements to the standards as specified (e.g. CEN, EN, ISO and SRPS). 

1.6. The Tenderer is aware that a Contractor must be aware that no provisional acceptance can be given without the presence of the complete set of documents.
1.7. An operating manual detailing the normal operation of the equipment, actions to be taken in abnormal situations and basic routine maintenance must be provided with each item of equipment. The manual must be provided in Serbian and English. In such a case an official Serbian version of manual is not available, a complete translated version into Serbian, prepared by the tenderer, will be acceptable.
1.8. All manufacturers’ technical literature supplied with the tender must match the Tenderer's written specifications. In case there are minor differences between the supplied manufacturers’ technical literature and the Tenderer’s written specification, the reasons must be detailed in the Tenderer’s specifications. Manufacturers’ technical literature (brochures, booklets, etc.) should be submitted for each item offered. Manufacturers’ technical literature should be marked appropriately i.e. item model number and manufacturers’ tech specs "line/s" where they correspond to the requested technical specifications. As cross-reference Column 4 “Notes, remarks, ref to documentation” should be used.

1.9. All Item Code Numbers presented in the Annex II Technical Specifications must correspond exactly with those presented in technical literature submitted in support of each item offered. The Tenderer must attach printed labels to the literature, rather than handwritten identification.

2. Minimum requirements and supporting documentation

2.1.
Tenderers are required to demonstrate that the offered specifications are responsive to the Tender Dossier requirements identifying model, manufacturer and country of origin of each individual item in their Technical Offer. Tenderers are to provide necessary documentation (catalogues, guides, brochures, manuals, booklets, etc.) with detailed technical specifications of all items being offered thus enabling the Contracting Authority to verify the information provided in the offer.

2.2.
Technical specifications described in column 2, Table Annex III: Tendere's technical offer are minimum requirements. Tenderers may offer better specifications, with improved, additional or new features, but must not provide offers that do not strictly comply with the minimum requirements.

3. Completeness of the supply 

3.1.
The Tender is aware that supply delivery, including installation, integration and final customization must include all needed parts, accessories and consumables required for the supplies to be presented for provisional acceptance fully installed, operational and ready for use.

3.2 
The Tenderer is aware that consumables, accessories, parts and documentation used during delivery, installation, integration and customization before provisional acceptance must therefore be anticipated and calculated into the offer.

3.3.
The Tenderer is aware that it shall be the sole responsibility of the Contractor to ensure that all pre-requisites for the completeness of the supply delivery are met before its commencement.

4. Supply delivery

4.1.
The locations of installation for each item and/or group of items is provided in the list below. The exact locality for each installation will be agreed by and between the Contractor and the Beneficiary at the time of the commencement of the delivery.
4.2.
Tenderer must provide Gantt chart showing project implementation plan with major project implementation milestones. The Tenderer is aware that some Beneficiaries are beneficiary both from the work and supply component of this EITIP Project and subsequently will incorporate such works, if any, into its Gantt charts
4.3
The period of implementation in case of this Lot 3 is expected to be 180 calendar days.
4.4.
The Tenderer is aware that:

· a future Contractor must provide the necessary measures to prevent any damage during delivery, installation, integration and customization stages. If any damage occurs during delivery, installation, integration and customization stages, it must be appropriately rectified by the Tenderer;
· a future Contractor must keep the work site(s) clean and safe against any hazard (e.g. fire, etc.) during delivery, installation, integration and customization stages until formal acceptance;
· Installation, testing, demonstration and training must be completed within the time frame set out in the Special Conditions of Supply Contracts included in the Tender Dossier. At the end of this period, all items supplied, including hardware and software, must be fully operational and the staff chosen by the Beneficiary will have been given full training for safe and efficient use of the items.

· Provisional acceptance will depend on the supply of all the equipment, on the requested software installation, integration and customization, as well as requested training having been satisfactorily completed.

5. Conformity to regulations and standards

5.1.
Items must conform to relevant regulations and standards, including any ISO, IEC, domestic or other relevant regulations and standards (e.g. CE marking) that apply to each specific item.

5.2.
Tenderer must provide a certificate of conformity, issued by a regulatory agency of recognised competence, for each item or category of items.

5.3.
Tenderer must provide additional or specific certificates, when required in specifications for particular item(s).
6. Working Conditions and Safety Requirments

6.1.
Equipment must comply to IEC 60 529 standard for indoor IT equipment operating under temperature range of 10°C – 40°C, relative humidity range of 20% – 80% and IP 20 protection level.

6.2.
Equipment must have safety operational warnings as well as mechanical interlocks for equipment operating under or generating more than 30V AC or DC, in line with current IEC and EU standards.

6.3.
Equipment installation must comply with EU and Serbian minimal occupational health standards

7. Power Supply

7.1.
Serbia power grid standard supply voltage is 230V AC for single-phase voltage with 50Hz nominal frequency. Equipment must be able to operate on 230V ± 20V (single-phase), at 50Hz ± 0.5Hz, due to grid voltage fluctuations.

7.2.
Standard office equipment must have ability to be connected to the standard Serbia single phase power output connections.

8. Software Licensing

The following software licences must be included in the price of the offer:

8.1.
Successful Tenderer must license all software to the Beneficiary to allow designated Beneficiary personnel to perform software installation, update/upgrade, repair/debug and diagnosis/report activities without any external assistance

8.2.
Unlimited duration license(s) for every software (sub) system must be provided

8.3.
Unlimited duration licenses for virtualization environment and server OS must be provided

8.4.
Unlimited duration license(s) for workstation computers desktop OS must be provided

9. Training 

9.1.
Whenever, for any item to be supplied under this Lot 3 warranty conditions, either contractual, or commercial, and/or maintenance requirements, and/or user’s manual stipulate training of Beneficiary’s personnel, the Tenderer, as the future Contractor, shall be solely responsible for provision of all such training related services, products, equipment and documentation.

9.2.
The Tenderer must submit a training plan with implementation plan and detailed training program for any such specific item. 

9.3.
The length of the training shall be adequate to the technical characteristics and maintenance requirements of the equipment supplied and shall allow the final user to properly handle the instrument(s), which is usual precondition for validity of any warranty.
9.4.
The Tenderer is aware that:

· training materials must be provided on min 1 (one) electronic media and in min 1 (one) duplex printed bonded hard-copy per trainee. It must be delivered in adequate quantities for all trainees 

· training for items must take place after the delivery and installation is completed, during or after the integration, as on-site training. Training documents must be in Serbian language and the language of the training must be Serbian. In case of providing training in English or other language, a simultaneous translation must be provided. 

10. Warranty 

· The Tenderer shall warrant that the supplies are new, unused, of the most recent models and incorporate all recent improvements in design and materials. The Tenderer shall further warrant that none of the supplies have any defect arising from design, materials or workmanship. This warranty shall remain valid for the period of one year after provisional acceptance.

· In addition, the Tenderer shall respect the obligations under the relevant commercial warranty.
11. Derogation
11.1.
The Derogation of the Rule on Nationality and Origin related to:

· item No. 3.12 - Oscilloscope, and

· item No. 3.13 -  Logic Analyzer


were approved from the EC under Ref. Ares(2012)251974 on 05/03/2012.
	Delivery Code
	1.

Item Number
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation
	5.

Evaluation Committee’s notes 

	8/7.1
	No59 - Combined Five Faculties University of Belgrade- Faculty of Mathematics - Laboratory for Radio-interferometry and Time Services Base
	
	
	

	8/7.1
	3.1
	Optical communications
	
	
	

	
	3.1.1
	Optical communication interface (receiver to base station communications):
	
	
	

	
	3.1.1.1
	Platoons for transmission of antenna and control signals between the base station and receiver
	
	
	

	
	3.1.1.2
	12 x 10 Gbps lines
	
	
	

	
	3.1.1.3
	Maximum attenuation (per line): 0.3 dB/km (1500 nm)
	
	
	

	
	3.1.2
	Optical transmission lines length: > 30 m
	
	
	

	8/7.1

	3.2
	Radio-telescope (Antenna)
	
	
	

	
	3.2.1
	Radio-telescope mounting with positioning system
	
	
	

	
	3.2.1.1
	Mounting type: Altitude - Azimuth
	
	
	

	
	3.2.1.2
	Mass: < 70 t
	
	
	

	
	3.2.1.3
	Material: steel
	
	
	

	
	3.2.1.4
	Height of the Aperture holder: ~ 6.5 m
	
	
	

	
	3.2.1.5
	Base diameter: 5 – 7 m
	
	
	

	
	3.2.1.6
	Predicted to hold on Aperture mass: 15 t
	
	
	

	
	3.2.1.7
	Number of step motors required: Two (altitude and azimuth axis)
	
	
	

	
	3.2.1.8
	Step motors resolution: < 1’’ (arc second)
	
	
	

	
	3.2.1.9
	Mounting Base: Housing ACU (Antenna Control Unit) or Positioning system, base-station optical communication interface and Power supply unit (UPS)
	
	
	

	
	3.2.1.10
	Mounting and Aperture common load parameters: 
	
	
	

	
	3.2.1.10.1
	Norm. wind speed: 25 m/s (all axis)
	
	
	

	
	3.2.1.10.2
	Max. wind speed: 45 m/s (all axis)
	
	
	

	
	3.2.1.10.3
	Shock acceleration: 2 G (Z-axis)
	
	
	

	
	3.2.1.10.4
	Shock acceleration: 1 G (X,Y-axis)
	
	
	

	
	3.2.2
	Radio-telescope Aperture (antenna dish) with receiver cabin
	
	
	

	
	3.2.2.1
	Radio-telescope (Aperture) type: Cassegrain (with focus point at the back of the aperture (dish))
	
	
	

	
	3.2.2.2
	Aperture shape: Parabolic reflector with subreflector
	
	
	

	
	3.2.2.3
	Aperture materials: Composite, coated with reflective layer of aluminium (chemically refined)
	
	
	

	
	3.2.2.4
	Diameter: 10 m
	
	
	

	
	3.2.2.5
	Surface accuracy - iregularities (RMS): < 100 μm
	
	
	

	
	3.2.2.6
	Mass: < 15 t
	
	
	

	
	3.2.2.7
	Receiver cabin (Vertex room) is fixed on the back of the aperture and is housing feed cones, front-end electronics and cryostat. Consists of:
	
	
	

	
	3.2.2.7.1
	Receiver unit (feed cones, receiver, cryogenic cooler)
	
	
	

	
	3.2.2.7.2
	Analog and digital racks (LO, frequency synthesizers, IF , BaseBand, A/D converters, (DE)MUX)
	
	
	

	
	3.2.2.7.3
	HVAC unit (Heating, Ventilating and Air conditioning)
	
	
	

	
	3.2.2.7.4
	Focus Point is inside receiver cabin
	
	
	

	
	3.2.2.8
	Mounting and Aperture common load parameters:
	
	
	

	
	3.2.2.8.1
	Norm. wind speed: 25 m/s (all axis)
	
	
	

	
	3.2.2.8.2
	Max. wind speed: 45 m/s (all axis)
	
	
	

	
	3.2.2.8.3
	Shock acceleration: 2 G (Z-axis)
	
	
	

	
	3.2.2.8.4
	Shock acceleration: 1 G (X,Y-axis)
	
	
	

	
	3.2.3
	Receiver
	
	
	

	
	3.2.3.1
	Receiver sensitivity at 45 GHz

Continuum Δν=7.5 GHz

Spectral Line Δν=150 kHz (1 km/s)

Integraion time tint = 4h
Number of polarizations np=2:
	
	
	

	
	3.2.3.1.1
	Continuum σS (mJy): < 0.10
	
	
	

	
	3.2.3.1.2
	Spectral Line σS (mJy): < 25.7
	
	
	

	
	3.2.3.2
	Receiver sensitivity at 33 GHz

Continuum Δν=7.5 GHz

Spectral Line Δν=110 kHz (1 km/s)

Integraion time tint = 4h
Number of polarizations np=2
	
	
	

	
	3.2.3.2.1
	Continuum σS (mJy): < 0.07
	
	
	

	
	3.2.3.2.2
	Spectral Line σS (mJy): < 18.7
	
	
	

	
	3.2.3.3
	Receiver sensitivity at 15 GHz

Continuum Δν=6 GHz

Spectral Line Δν=50 kHz (2 km/s)

Integraion time tint = 4h
Number of polarizations np=2
	
	
	

	
	3.2.3.3.1
	Continuum σS (mJy): < 0.05
	
	
	

	
	3.2.3.3.2
	Spectral Line σS (mJy): < 14.0
	
	
	

	
	3.2.3.2
	Receiver sensitivity at 6 GHz

Continuum Δν=4 GHz

Spectral Line Δν=70 kHz (3.5 km/s)

Integraion time tint = 4h
Number of polarizations np=2
	
	
	

	
	3.2.3.2.1
	Continuum σS (mJy): < 0.05
	
	
	

	
	3.2.3.2.2
	Spectral Line σS (mJy): < 9.3
	
	
	

	
	3.2.3.5
	Receiver temperature Trx at 45 GHz: < 30 K
	
	
	

	
	3.2.3.6
	Number of spectral channels: > 2047
	
	
	

	
	3.2.3.7
	Minimum spectral channel width: < 70 kHz
	
	
	

	
	3.2.3.8
	Maximum spectral channel width: > 1.99 GHz
	
	
	

	
	3.2.3.9
	Receiver Bands:

Band

Frequency range (GHz)

Wavelength (mm)

Configu-ration

L

1 - 2

300 - 150

2SB or SSB

S

2 - 4

150 - 75

2SB or SSB

C

4 - 8

75 – 37.5

2SB or SSB

X

8 - 12

37.5 - 25

2SB or SSB

Ku

12 - 18

25 – 16.7

2SB or SSB

K

18 - 26.5

16.7 – 11.3

2SB or SSB

Ka

26.5 - 40

11.3 – 7.5

2SB or SSB

Q

40 - 50

7.5 - 6

2SB or SSB


	
	
	

	
	3.2.4
	Intermediate Frequency (IF) Unit, Digital Transmission System (DTS) and Receiver Outputs
	
	
	

	
	3.2.4.1
	Analog signals from each of eight
(L, S, C, X, Ku, K, Ka, Q) band receivers should be down (or up) converted to 8-12 GHz IF bands (for both Upper (USB) and Lower Side Bands (LSB)), per each orthogonal polarization (Left Circular Polarized – LCP, and Right Circular Polarized – RCP). These four at a time 4 GHz wide IF bands must then be downconverted to Baseband (BB) frequency via four BB converters. BB converters should have one input (8-12 GHz) and three output lines. Outputs of each BB converter should consists of a 2-4 GHz BB pair, and the third should be

1-2 GHz BB output.
	
	
	

	
	3.2.4.2
	Signals from BB converters should then be fed into Samplers of DTS and harmonically sampled via eight A/D converters at 4 GSa/s and 3-bit resolution or four A/Ds at 2 GSa/s and 8-bit resolution for 2-4 GHz or 1-2 GHz BB outputs respectively. Four or two pairs

(LCP and RCP) of digitized signals which produces a data stream of 4 x 24 Gbps or

4 x 16 Gbps respectively according to Sampler used in digitization (4 or 2 GSa/s), are multiplexed and formatted for parallel

12 lines x 10 Gbps transmission via fiber optics, in a way that data stream is preserved according to defined sample rate and resolution.
	
	
	

	8/7.1
	3.3
	System Precision Pointing and Data Reduction Software
	
	
	

	
	3.3.1
	System Precision Pointing Software
(Astronomical Ephemeris dynamical generation): Distance, Equatorial, Horizontal and Ecliptical (celestial) coordinates of the Sun and Solar system planets
	
	
	

	
	3.3.1.1
	Coordinate Accuracy: < 0.001’’ (arc second)
	
	
	

	
	3.3.1.2
	Distance Accuracy: < 20 km
	
	
	

	
	3.3.1.3
	Generation of coordinates without using database: Coordinates need to be generated dynamically by software without connections to any kind of external source 
	
	
	

	
	3.3.1.4
	 ΔT (UT – Universal Time) prediction accuracy: < 1ms (up to the year 2022.)
	
	
	

	
	3.3.1.5
	Compatibility with Microcontrollers: Program should be optimized and loaded into microcontroller for telescope (antenna) movement control
	
	
	

	
	3.3.2
	Data Reduction Software
	
	
	

	
	3.3.2.1
	Advanced filtering with digital FIR filters: low pass, high pass, band pass

Convolution and Correlation

Smoothing filter

Window filtering
	
	
	

	
	3.3.2.2
	Harmonic Analysis:

FFT (with increased resolution)

Wavelet transform

De-noise using method of (an)isotropic nonlinear diffusion of wavelet coefficients
	
	
	

	
	3.3.2.3
	Data Proccessing:

Capability of recognition of tadpole wavelet patterns (that presents spectral marks of magneto-acoustic wave train moving through Solar atmosphere)

Capability of speed determination of Radio source moving through Solar atmosphere using cross-correlation coefficients method
	
	
	

	
	3.3.2.4
	Statistical Analysis:

Histogram

Probability density function determination

Spectral peaks probability, mean value, variance determination

Signal regeneration using option for statistical trashold level elimination of spectral components
	
	
	

	
	3.3.2.5
	Graphic user interface: Visualisation and graphical presentation of data, signal processing parameters and data reduction results
	
	
	

	
	3.3.2.6
	Compatible with LINUX and WINDOWS operating systems: Yes
	
	
	

	
	3.3.2.7
	Data results (generated ephemeris or processed signal) can be saved in various file formats (fits, txt): Yes
	
	
	

	8/7.1
	3.4
	Vector Network Analyzer (40 GHz)
	
	
	

	
	3.4.1
	Number of test ports: two
	
	
	

	
	3.4.2
	Frequency range: 10 MHz (or lower) to 40 GHz
	
	
	

	
	3.4.3
	Measurement time per test point
At 1 MHz IF bandwidth: < 5 µs
	
	
	

	
	3.4.4
	Sampling time per test point
At 1 MHz IF bandwidth: < 2 µs
	
	
	

	
	3.4.5
	Measurement time (201 test points): 

< 4.5 ms
	
	
	

	
	3.4.6
	Data transfer time (201 test points):
< 3 ms
	
	
	

	
	3.4.7
	Switching time:
	
	
	

	
	3.4.7.1
	Between channels: <1 ms
	
	
	

	
	3.4.7.2
	Between instrument setups: <10 ms
	
	
	

	
	3.4.8
	Dynamic range at 10 Hz measurement bandwidth:
	
	
	

	
	3.4.8.1
	Between test ports: > 120 dB
	
	
	

	
	3.4.8.2
	With direct receiver access: > 120 dB
	
	
	

	
	3.4.9
	Dynamic range at 1 Hz measurement bandwidth with direct receiver access:

> 150 dB
	
	
	

	
	3.4.10
	Output power at test port: 

> 13 dBm
	
	
	

	
	3.4.11
	Power sweep range: > 40 dB
	
	
	

	
	3.4.12
	IF bandwidth: Standard 1 Hz to 10 MHz
	
	
	

	
	3.4.13
	Number of channels, diagrams, traces:

> 30
	
	
	

	
	3.4.14
	Number of test points: 

1 to 30000 (or higher)
	
	
	

	8/7.1
	3.5
	Spectrum Analyzer (50 GHz)
	
	
	

	
	3.5.1
	Frequency range: 20 Hz (or lower) to 50 GHz
	
	
	

	
	3.5.2
	Resolution bandwidth: 1 Hz to 50 MHz
	
	
	

	
	3.5.3
	Measurement time: Up to 70 measurements per second (including trace transfer via GPIB)
	
	
	

	
	3.5.4
	Displayed average noise level (DANL) with preamplifier: -155 dBm (1 Hz) at 50 GHz
	
	
	

	
	3.5.5
	Phase noise: -133 dBc (1 Hz) at 10 kHz
	
	
	

	
	3.5.6
	Third order intercept (TOI): > +20 dBm
	
	
	

	
	3.5.7
	ACP in time domain: fast
	
	
	

	
	3.5.8
	Frequency response: < 0.3 dB
	
	
	

	
	3.5.9
	DANL: -158 dBm (1 Hz) w/o preamp
	
	
	

	
	3.5.10
	SSB phase noise: -133 dBc (1 Hz) at 10 kHz offset, CF 640 MHz
	
	
	

	
	3.5.11
	Phase-noise: -160 dBc/Hz at 10 MHz offset, CF 640 MHz
	
	
	

	
	3.5.12
	1 dB compression point: 13 dBm
	
	
	

	
	3.5.13
	WCDMA ACLR dynamic range: app. 80 dB with noise correction
	
	
	

	
	3.5.14
	Application firmware for noise figure and gain measurements: included
	
	
	

	
	3.5.15
	Att. Switching Uncertainty: < 0.2 dB
	
	
	

	
	3.5.16
	Detectors: Max Peak, Min Peak, Auto Peak, Sample, RMS, Average, Quasi Peak
	
	
	

	8/7.1
	3.6
	High-performance multi-processor machines
	
	
	

	
	3.6.1
	Processor:
	
	
	

	
	3.6.1.1
	Number of Cores/Threads: 8/16
	
	
	

	
	3.6.1.2
	Processor Clock speed: > 2.2 GHz
	
	
	

	
	3.6.1.3
	Processor Cache: > 23 MB
	
	
	

	
	3.6.1.4
	Bus/Core ratio: > 15
	
	
	

	
	3.6.1.5
	Instruction Set: 64-bit
	
	
	

	
	3.6.1.6
	Maximum supported memory size: 

> 23 GB
	
	
	

	
	3.6.2
	Motherboard:
	
	
	

	
	3.6.2.1
	Supports number of CPU cores: 8
	
	
	

	
	3.6.2.2
	Maximum memory size: > 23 GB
	
	
	

	
	3.6.2.3
	Memory number of ports / types compatibility: 6 x DIMM / DDR3     2000(O.C.)/1866(O.C.)/1800(O.C.)/1600(O.C.)/1333/1066 Hz ECC, Non-ECC, Un-buffered Memory
	
	
	

	
	3.6.2.4
	SATA ports (minimum quantity * speed / compatibility): 

5 x 6 Gb/s   / Support Raid 0, 1, 5, 10
	
	
	

	
	3.6.2.5
	PATA ports (minimum quantity): 2
	
	
	

	
	3.6.2.6
	USB ports (minimum quantity x type):

10 * USB2.0 (USB3.0)
	
	
	

	
	3.6.2.7
	PCI Express 2.0 ports (minimum quantity): 6
	
	
	

	
	3.6.3
	Hard disks:
	
	
	

	
	3.6.3.1
	Type: SATA 6 Gb/s
	
	
	

	
	3.6.3.2
	Minimum Quantity: 5
	
	
	

	
	3.6.3.3
	Minimum Capacity: 2 TB
	
	
	

	
	3.6.3.4
	Minimum RPM: 7200
	
	
	

	
	3.6.3.5
	Minimum Cache: 64 MB
	
	
	

	
	3.6.4
	Graphics:
	
	
	

	
	3.6.4.1
	Type: PCI Express 2.0
	
	
	

	
	3.6.4.2
	Video memory (type, size): GDDR5, >1 GB
	
	
	

	
	3.6.4.3
	Engine clock: > 500 MHz
	
	
	

	
	3.6.4.4
	Memory clock: > 1000 MHz
	
	
	

	
	3.6.4.5
	RAMDAC: > 350 MHz
	
	
	

	
	3.6.5
	Power supply unit: 100~260 V, 1200 W (minimum), 50/60 Hz, ATX12V

 Protection: OVP / UVP / OCP / OPP / OTP / SCP
	
	
	

	8/7.1
	3.7
	Monitors LCD
	
	
	

	
	3.7.1
	Minimum size: 54 cm
	
	
	

	
	3.7.2
	Response time: 5 ms (minimum)
	
	
	

	
	3.7.3
	Brightness: 300 cd/m2 (minimum)
	
	
	

	8/7.3
	No59 - Combined Five Faculties University of Belgrade- Faculty of  Electrical Engineering - Laboratory for radio technology
	
	
	

	8/7.3
	3.8
	Spectrum Analyzer (26.5 GHz)
	
	
	

	
	3.8.1
	Frequency range: 20 Hz (or lower) to 26.5 GHz
	
	
	

	
	3.8.2
	Resolution bandwidth: 1 Hz to 50 MHz
	
	
	

	
	3.8.3
	Measurement time: Up to 70 measurements per second (including trace transfer via GPIB)
	
	
	

	
	3.8.4
	Displayed average noise level (DANL): -158 dBm (1 Hz)
	
	
	

	
	3.8.5
	Displayed average noise level (DANL) with preamplifier: -155 dBm (1 Hz) at 26.5 GHz
	
	
	

	
	3.8.6
	Phase noise: -133 dBc (1 Hz) at 10 kHz
	
	
	

	
	3.8.7
	Third order intercept (TOI): > +20 dBm
	
	
	

	
	3.8.8
	ACP in time domain: fast
	
	
	

	
	3.8.9
	Frequency response: < 0.3 dB
	
	
	

	
	3.8.10
	SSB phase noise: -133 dBc (1 Hz) at 10 kHz offset, CF 640 MHz
	
	
	

	
	3.8.11
	Phase-noise: -160 dBc/Hz at 10 MHz offset, CF 640 MHz
	
	
	

	
	3.8.12
	1 dB compression point: 13 dBm
	
	
	

	
	3.8.13
	WCDMA ACLR dynamic range: app. 80 dB with noise correction
	
	
	

	
	3.8.14
	Application firmware for noise figure and gain measurements: included
	
	
	

	
	3.8.15
	Att. Switching Uncertainty: ≤ 0.2 dB
	
	
	

	
	3.8.16
	Detectors: Max Peak, Min Peak, Auto Peak, Sample, RMS, Average, Quasi Peak
	
	
	

	8/7.3
	3.9
	Vector Network Analyzer (24-27 GHz)
	
	
	

	
	3.9.1
	Number of test ports: two
	
	
	

	
	3.9.2
	Frequency range: 10 MHz (or lower) to 24 - 27 GHz
	
	
	

	
	3.9.3
	Measurement time per test point
At 1 MHz IF bandwidth: < 3.5 µs
	
	
	

	
	3.9.4
	Sampling time per test point
At 1 MHz IF bandwidth: < 1.8 µs
	
	
	

	
	3.9.5
	Measurement time (201 test points): 4.5 ms
	
	
	

	
	3.9.6
	Data transfer time (201 test points): < 3 ms
	
	
	

	
	3.9.7
	Switching time
	
	
	

	
	3.9.7.1
	Between channels: <1 ms
	
	
	

	
	3.9.7.2
	Between instrument setups: <10 ms
	
	
	

	
	3.9.8
	Dynamic range at 10 Hz measurement bandwidth
	
	
	

	
	3.9.8.1
	Between test ports: >130 dB
	
	
	

	
	3.9.8.2
	With direct receiver access: >130 dB
	
	
	

	
	3.9.9
	Dynamic range at 1 Hz measurement bandwidth with direct receiver access:

>150 dB
	
	
	

	
	3.9.10
	Output power at test port: >13 dBm
	
	
	

	
	3.9.11
	Power sweep range: > 40 dB
	
	
	

	
	3.9.12
	IF bandwidth
Standard: 1 Hz to 10 MHz
	
	
	

	
	3.9.13
	Number of channels, diagrams, traces: > 30
	
	
	

	
	3.9.14
	Number of test points: 1 to 30000 (or higher)
	
	
	

	8/7.4
	No59 - Combined Five Faculties University of Belgrade- School of Electrical Engeenering of Applied Science - Laboratory for Telecommunications
	
	
	

	8/7.4
	3.10
	Spectrum Analyzer (30 GHz)
	
	
	

	
	3.10.1
	Frequency range: 9 kHz to 30 GHz
	
	
	

	
	3.10.2
	Analysis bandwidth: 28 MHz (IQ demodulation)
	
	
	

	
	3.10.3
	Measurement uncertainty up to 7 GHz: 0.4 dB or better
	
	
	

	
	3.10.4
	Displayed average noise level (DANL at 1 Hz RBW): < -139 dBm
	
	
	

	
	3.10.5
	Displayed average noise level (DANL) with preamplifier: -162 dBm (1 Hz) at 30 GHz
	
	
	

	
	3.10.6
	Phase noise: -110 dBc (1 Hz) at 10 kHz frequency offset
	
	
	

	
	3.10.7
	Third order intercept (TOI): +15 dBm
	
	
	

	
	3.10.8
	Marker peak search: 1.5 ms
	
	
	

	
	3.10.9
	Frequency response: < 0.5 dB (3.6 GHz < f < 7 GHz)
	
	
	

	
	3.10.10
	Channel filters: 100 Hz to 5 MHz (43 total)
	
	
	

	
	3.10.11
	Easy on-site upgrading with options: yes
	
	
	

	
	3.10.12
	Measurement applications: GSM/EDGE (including EDGE Evo), WCDMA/HSPA+, LTE, WiMAX™, WLAN, vector signal analysis, analog modulations
	
	
	

	
	3.10.13
	Removable hard drive for applications: yes
	
	
	

	
	3.10.14
	Weight: < 17 kg
	
	
	

	8/7.4
	3.11
	Signal generator
	
	
	

	
	3.11.1
	Frequency range: 250 kHz – 20 GHz
	
	
	

	
	3.11.2
	Resolution: 0.001 Hz (or better)
	
	
	

	
	3.11.3
	Output power: app. -135 dB to +15 dB
	
	
	

	
	3.11.4
	Extendable modules: up to 325 GHz
	
	
	

	
	3.11.5
	Modulation: AM, FM, ØM
	
	
	

	
	3.11.6
	Dual internal function generators: sine, square, triangular, ramp, and noise
	
	
	

	
	3.11.7
	Sweep: Step, list, and ramp sweep (frequency and power
	
	
	

	
	3.11.8
	Automation and Communication Interface:
	
	
	

	
	3.11.8.1
	10BaseT LAN and GPIB 
	
	
	

	
	3.11.8.2
	SCPI and IVI-COM drivers
	
	
	

	8/7.4
	3.12
	Oscilloscope
	
	
	

	
	3.12.1
	Bandwidth: 4 GHz
	
	
	

	
	3.12.2
	Number of analog channels: 4
	
	
	

	
	3.12.3
	Sampling rate (on each of 4 analog channels): > 15 GSa/s
	
	
	

	
	3.12.4
	Memory per channel: standard 10 Mpts, upgradeable to 1 Gpts
	
	
	

	
	3.12.5
	Noise floor: < 2 mV at 100mV/div
	
	
	

	
	3.12.6
	Software applications for compliance, debugging and analysis: SATA 6GB/s, PCI EXPRESS® II, HDMI, Ethernet, DDR
	
	
	

	
	3.12.7
	Probe Amplifier:
	
	
	

	
	3.12.7.1
	Number of probes: 2
	
	
	

	
	3.12.7.2
	Bandwidth: 7 GHz
	
	
	

	
	3.12.7.3
	Input Impedance:
	
	
	

	
	3.12.7.3.1
	Input R: 50 kOhm (or lower) 
	
	
	

	
	3.12.7.3.2
	Input C: < 0.7 pF
	
	
	

	
	3.12.8
	Jitter Analysis Software:
	
	
	

	
	3.12.8.1
	Measurements:

Real-time jitter trend, histogram, and spectrum displays
	
	
	

	
	3.12.8.2
	Clock Recovery:
	
	
	

	
	3.12.8.2.1
	1st or 2nd order PLL 
	
	
	

	
	3.12.8.2.2
	Explicit Clock 
	
	
	

	
	3.12.8.3
	Automation:

Setup wizards for full user control over measurement type, clock recovery method and jitter measurement voltage threshold
	
	
	

	8/7.4
	3.13
	Logic Analyzer
	
	
	

	
	3.13.1
	Number of channels: 102
	
	
	

	
	3.13.2
	Display: 26 cm (minimum)
	
	
	

	
	3.13.3
	Timing resolution (max): 8 GHz (125 ps)
	
	
	

	
	3.13.4
	State clock rate: 235 MHz (or higher)
	
	
	

	
	3.13.5
	Probes:
	
	
	

	
	3.13.5.1
	Number of probes: 6
	
	
	

	
	3.13.5.2
	Number of channels (per probe): 17
	
	
	

	
	3.13.5.3
	Input impendance: 2 pF
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