ANNEX II + III:
 
TECHNICAL SPECIFICATIONS + TECHNICAL OFFER
Contract title: 
"SUPPLY OF EQUIPMENT FOR PROJECT ERASMUS+ SPACE.COM “NEW STUDY PROGRAM IN SPACE SYSTEMS AND COMMUNICATIONS ENGINEERING"



Publication reference:
SPACECOM/2021
1 GENERAL REQUIREMENTS 
1.1 Delivery

All equipment shall be delivered CIP/ DAP Tashkent (INCOTERMS 2010). 

1.2 General requirements applying to all of the items:

1.2.1 Unless otherwise explicitly stated in the technical specifications, all technical requirements are minimum. 

1.2.2 Each of equipment should be fully functional “as a whole”. Proposed hardware products should be supported with full functionality by the related software producers and this issue should be proved by the Participant using the documents of the manufacturers.

1.2.3 Each offered item must be stated with brand / product name, product version and/or product/part number.
1.2.4 All required components that are not stated explicitly in this Technical Specifications document but are necessary for successful solution to the specifications herein shall be proposed.
1.2.5 The type of the supplied current in Uzbekistan is 220 V (mono phase) and 380 V (tri phase + neutral). The quality and stability of the supplied current may undergo fluctuations of ±10 %. All hardware must operate on 220 V ( 20 V, 50 Hz ( 0.5 Hz (unless otherwise explicitly stated) power supply and be suitable for direct connection to the standard power outlets in Uzbekistan. The type of electrical outlets generally installed in Uzbekistan is the type with 2 (two) side mounted earthing poles. Electrical plugs of equipment should be compliant with the standards of use in Uzbekistan and fit exactly. 
1.2.6 The items provided should not be hybrids and should be a registered brand name.
1.2.7 All the equipment shall be provided complete with the necessary standard accessories and/or parts such as to ensure that the unit is capable of operating. All specifications details listed for each item is the minimum requirements. Any improvements on the specifications or additional features offered should be clearly identified in the Participant’s offer. 

1.2.8 The Participants are required to demonstrate that specifications of the items that they offer are responsive to the requirement set out in the bid dossier and to identify model and manufacturer of each individual item in their technical offer and to provide necessary documentation such as catalogues, brochures, booklets that inform of details of technical specifications that sufficiently define the equipments being offered, and thus should enable the contracting authority to check the information provided in the technical offer.

1.2.9 All items supplied conforming to the necessary CE regulation / norm must carry a suitable CE badge of conformity, permanently fixed to the machine, where applicable.

1.3 Technical Documents to be provided
1.3.1 Each set of equipment shall be provided with an original set of technical manuals for all parts of the equipment, including all standard accessories, as applicable. 

1.3.2 The Participant shall with his offer provide brochures, leaflets and other documentation specifying the offered supply in an unambiguous manner.
1.4 Warranty Condition:

1.4.1 The Contractor shall warrant that the supplies are new, unused, of the most recent models and incorporate all recent improvements in design and materials. The Contractor shall further warrant that none of the supplies have any defect arising from design, materials or workmanship. Minimum required warranty period for equipment is indicated in technical specifications to each Item.

1.4.2 All repairs and maintenance conducted under the warranty (warranties) must be undertaken by service personnel authorised by the relevant Manufacturer and\or distributor for these tasks. 
1.4.3 The Participant shall guarantee the proper operation of the Supplies. In the event of failure of the Supplies' operability during the Warranty Period, the Contractor shall restore it, and in case of impossibility to do so, shall replace it with equivalent Supplies in terms of the technical characteristics. The replacement shall be performed by the Contractor at his own expense.
1.4.4 The Participant shall replace or restore the Supplies within the scope of the warranty policy.
Column 1-3 should be completed by the Contracting Authority

Column 4-5 should be completed by the Participant
Annex III - the Contractor's technical offer

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

· Column 2 is completed by the Contracting Authority shows the required parameter (not to be modified by the Participant), 
· Column 3 is completed by the Contracting Authority shows the required value of parameter (not to be modified by the Participant), 
· Column 4 is to be filled in by the Participant and must detail what is offered (for example the words “compliant” or “yes” are not sufficient)  

· Column 5 allows the Participant 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.
COMPUTER EQUIPMENT
	1.

Item Number
	2.
Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	1.
	Workstation PC Type 1
	
	

	1.1. 
	CPU
	Intel Xeon  W-1250
	 
	

	1.2. 
	RAM
	16GB DDR4 3200
	 
	

	1.3. 
	Video
	NVIDIA Quadro RTX 4000  8GB PCIe x16
	
	

	1.4. 
	Storage
	1TB 2280 PCIe-3x4 NVMe SED
	
	

	1.5. 
	Networking
	Gigabit Ethernet
	
	

	1.6. 
	PSU
	500W
	
	

	1.7. 
	Keyboard and Mouse
	Wired USB
	
	

	1.8. 
	Warranty
	3 years onsite service
	
	

	1.9. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	2.
	27-inch monitor
	
	

	2.1. 
	Display size
	27 inches
	 
	

	2.2. 
	Native resolution
	Full HD (1920*1080)
	 
	

	2.3. 
	Matrix type
	IPS
	
	

	2.4. 
	Video connections
	one HDMI and one DisplayPort
	
	

	2.5. 
	Warranty period
	1 year
	
	

	2.6. 
	Documents to be provided together with technical offer
	· Document from the Manufacturer/ Authorised distributor proving that the equipment has authorised service on the territory of Uzbekistan

· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates

· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	3.
	Stereo Monitor 3D
	
	

	3.1. 
	Diagonal
	21.5 inches
	 
	

	3.2. 
	3D technology
	Linear polarization
	 
	

	3.3. 
	Viewing angle horizontal / vertical
	170°/ 160°
	
	

	3.4. 
	Response time
	2ms
	
	

	3.5. 
	Contrast ratio
	200,000:1 ACR
	
	

	3.6. 
	Integrated speakers
	2x2 W
	
	

	3.7. 
	Connection
	2x DisplayPort
	
	

	3.8. 
	Scope of delivery
	3x polarizing glasses, power connection cable
	
	

	3.9. 
	Warranty
	12 months
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required

	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	4.
	GNSS Receiver
	
	

	4.1. 
	Set must include
	Base GPS/GNSS receiver with full set of  required options, Rover GPS/GNSS receiver with full set of  required options, Controller with software
	 
	

	4.2. 
	Number of channels
	800
	
	

	4.3. 
	GNSS signals
	GPS, GLONASS, BEIDOU, GALILEO, QZSS and IRNSS
	
	

	4.4. 
	Radio
	2-5W UHF radio with 410-470MHz frequency, Tx- Rx
	
	

	4.5. 
	Radio antenna
	External
	
	

	4.6. 
	Display
	Colour touch
	
	

	4.7. 
	Hot start
	<15s
	
	

	4.8. 
	Internal memory
	32GB
	
	

	4.9. 
	Position rate
	10Hz
	
	

	4.10. 
	Accuracy
	Code Differential positioning: 0.40 m RMS
SBAS positioning depending on SBAS system performance: 0.60 m RMS
	
	

	4.11. 
	RTK signal initialization
	2 to 8 seconds
	
	

	4.12. 
	Battery
	Internal, Rechargeable, 16.300 mAh
	
	

	4.13. 
	Communications
	5 pins Lemo, 1 PPS port, GNSS port for external antenna, Bluetooth 2.1.+ EDR V 4.1., Wi-Fi b/g/n, Web UI
	
	

	4.14. 
	Outputs
	RTCM 3.0, 3.2, CMR, CMR+, DGPS, NMEA 0183
	
	

	4.15. 
	Documents to be provided together with technical offer
	· Copy of Manufacturer’s international ISO 9001

· Authorisation letter from the Manufacturer, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document from the Authorized Service center proving that the equipment has authorised service on the territory of Uzbekistan
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	5.
	Total Station
	
	

	5.1. 
	Set must include
	Total Station, wooden tripod 1700mm, round prism, telescopic pole 3.15m
	 
	

	5.2. 
	Long range measurements
	600/1000m in reflectorless mode

Up to 5000 m using a single prism
	
	

	5.3. 
	Angle measurement:
	Accuracy: 2”

Reading system: Absolute encoder

Display resolution: Selectable. 1”/ 5”/ 10”

0.0001g/ 0.0005g/ 0.001g

0.01mil/ 0.05 mil/ 0.1mil

Angle units: DEG 360°/ GON 400/ MIL 6.400
	
	

	5.4. 
	Telescope
	Magnification/ Field of view: 30x/ 1°30’
Tube length: 156mm

Minimum focus distance: 1.0m

Reticle: ON/ OFF

Objective aperture: φ45mm

Laser pointer: Red light, coaxial
	
	

	5.5. 
	Tilt sensor
	Type: Electronic, dual-axis

Compensation range/ accuracy: ±3.0’/ 1”
	
	

	5.6. 
	Distance measurements accuracy
	Standard mode prism: 2mm + 2ppm
Long mode prism: 2mm + 2.5ppm

Reflective sheet (6cm x 6 cm): 3mm + 2ppm
Reflectorless: 3mm + 2ppm
	
	

	5.7. 
	Measurement time
	Standard mode/ prism (Tracking/ Fast/ Fine): 0.4/ 0.6/ 1/0 sec/
Reflectorless: 1.5÷5 sec
	
	

	5.8. 
	Distance measurement
	Distance unit: m/ US ft/ INT ft
Display resolution: 0.001m, 0.01ft
	
	

	5.9. 
	Laser Plummet
	Laser type: 635nm semiconductor
Accuracy: 1mm/ 1.5m

Spot: ±1.5mm/ 1.5m
	
	

	5.10. 
	Level Vial Sensitivity
	Plate level: 30”/ 2mm
Circular level: 8’/ 2mm
	
	

	5.11. 
	Waterproof/ Dustproof
	IP55
	
	

	5.12. 
	Specifications
	Display/ keyboard: Two sided, LCD 240x128, Dot/ Alphanumeric
Memory: 4Gb internal, SD card (max 16Gb)

Interface: RS-232C/ mini USB/ SD card/ Bluetooth

Sensor: Temperature/ Pressure
	
	

	5.13. 
	On Board Field Application Programs
	Data recording and management, Stake out, Area & Volume, Target offset, Hidden point, COGO, Tie distance, Remote height, Height transfer, Free station, Line/Arc stake out, Construction, Lead measure, Road
	
	

	5.14. 
	Warranty
	2 years
	
	

	5.15. 
	Documents to be provided together with technical offer
	· Copy of Manufacturer’s international ISO 9001

· Authorisation letter from the Manufacturer, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document from the Authorized Service center proving that the equipment has authorised service on the territory of Uzbekistan
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	6.
	Professional display
	
	

	6.1. 
	Diagonal
	64.5", 164cm
	 
	

	6.2. 
	Panel 

	IPS
	
	

	6.3. 
	Native resolution
	3840 x 2160 @60Hz (8.3 MegaPixels 4K UHD)
	
	

	6.4. 
	Static contrast
	1300:1 typical
	
	

	6.5. 
	Viewing zone
	horizontal/vertical: 178°/178°
	
	

	6.6. 
	Interfaces/ Connectors
	VGA x1, DVI x1, HDMI x2, DisplayPort x1, Mini jack x1, RJ45 (LAN) x1, IR x1 (3.5mm stereo mini), S/PDIF (Optical) x1, Speakers 2 x 10W, USB ports x2
	
	

	6.7. 
	Set must include
	Power, HDMI, RS-232c cables, Remote control
	
	

	6.8. 
	Warranty period
	1 year
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	7.
	Workstation PC type 2
	
	

	7.1. 
	CPU
	Intel Core i7 10700
	 
	

	7.2. 
	RAM
	16GB (2x8GB) DDR4 2933
	
	

	7.3. 
	Video
	NVIDIA GeForce RTX2060 Super 8GB
	
	

	7.4. 
	Storage
	512GB M.2 2280 PCIe NVMe TLC SSD, 2TB 7200RPM SATA 3.5in
	
	

	7.5. 
	Networking
	Gigabit Ethernet
	
	

	7.6. 
	PSU
	550W
	
	

	7.7. 
	Keyboard and Mouse
	Wired USB
	
	

	7.8. 
	Warranty
	3 years onsite service
	
	

	7.9. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan

· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates

· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	8.
	Laptop PC Type 1
	
	

	8.1. 
	CPU
	Intel Core i5-1135G7
	 
	

	8.2. 
	RAM
	4 GB DDR4 3200
	
	

	8.3. 
	Storage
	256 GB PCIe NVMe M.2 SSD
	
	

	8.4. 
	Screen
	13.3" diagonal, FHD, 250 nits
	
	

	8.5. 
	Webcam
	HP 720p
	
	

	8.6. 
	Connectivity
	Wi-Fi 6 ax, Bluetooth 5, 
	
	

	8.7. 
	Warranty
	1 year
	
	

	8.8. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	9.
	Laser multifunctional unit
	
	

	9.1. 
	Functions
	Print, Copy, Scan, Fax, Email
	 
	

	9.2. 
	Print speed, black 
	Up to 40 ppm
	
	

	9.3. 
	Print Technology
	Laser
	
	

	9.4. 
	Display
	2.7" color touchscreen
	
	

	9.5. 
	Paper handling
	100-sheet tray 1, 250-sheet input tray 2; 50-sheet ADF
	
	

	9.6. 
	Connectivity
	Hi-Speed USB 2.0; 1 Front USB port; Gigabit Ethernet; Wi-Fi
	
	

	9.7. 
	Duplex printing
	Yes, automatic
	
	

	9.8. 
	Memory size
	512MB
	
	

	9.9. 
	Warranty
	1 year
	
	

	9.10. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	10.
	Wide-format inkjet multifunctional unit
	
	

	10.1. 
	AIO functions
	Wireless, Print, Fax, Scan and Copy
	 
	

	10.2. 
	Print Speed
	Black: Up to 22 ppm (ISO, laser-comparable)

Colour: Up to 18 ppm (ISO, laser-comparable)
	
	

	10.3. 
	Resolution
	Black (best): Up to 1200 x 1200 dpi

Colour (best): Up to 4800 by 1200 optimised dpi
	
	

	10.4. 
	Wireless capability
	built-in WiFi
	
	

	10.5. 
	Mobile printing capability
	Apple AirPrint™, HP ePrint, Wireless direct printing, Mopria-certified and Google Cloud Print™
	
	

	10.6. 
	Copy Speed
	Black: Up to 18 cpm (ISO, laser-comparable)

Colour: Up to 13 cpm (ISO, laser-comparable)
	
	

	10.7. 
	Duplex print options
	Automatic (default)
	
	

	10.8. 
	Supported sizes
	Up to A3
	
	

	10.9. 
	Paper handling
	35-sheet ADF, 250-sheet input tray, 75-sheet output tray
	
	

	10.10. 
	Connectivity
	1 USB 2.0; 1 Ethernet; 1 Wireless 802.11b/g/n; 2 RJ-11 modem ports
	
	

	10.11. 
	Memory
	512MB
	
	

	10.12. 
	Warranty
	1 year
	
	

	10.13. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	11.
	FDM 3D printer
	
	

	11.1. 
	Material support
	PLA,PETG,SILK
	 
	

	11.2. 
	Max printable area
	300*300*300mm
	
	

	11.3. 
	Filament diameter/light
	1.75MM
	
	

	11.4. 
	Layer thickness
	100-400 um
	
	

	11.5. 
	LCD display size
	75*51 mm
	
	

	11.6. 
	Extruder quantity
	1
	
	

	11.7. 
	Plateform
	Aluminium plateform W/ heating
	
	

	11.8. 
	Warranty
	1 year
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	12.
	Workstation PC type 3
	
	

	12.1. 
	CPU
	Intel Xeon W-1250
	 
	

	12.2. 
	RAM
	128GB (4x32GB)  DDR4 3200
	
	

	12.3. 
	Video
	NVIDIA Qdr RTX 6000 24GB
	
	

	12.4. 
	Storage
	2x 1TB 7200 SATA 3.5in
	
	

	12.5. 
	PSU
	700W
	
	

	12.6. 
	Keyboard and Mouse
	Wired USB
	
	

	12.7. 
	Warranty
	3 years onsite service
	
	

	12.8. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
· Copy of IDC/ Gartner report which include the offered Manufacturer
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	13.
	Graphic Tablet
	
	

	13.1. 
	Number of pressure levels
	4 096
	 
	

	13.2. 
	Size
	264 × 200 × 8.8mm
	
	

	13.3. 
	Work surface resolution (lines per inch)
	2 540
	
	

	13.4. 
	Pen reading speed
	133pps
	
	

	13.5. 
	Number of ExpessKeys
	4
	
	

	13.6. 
	Integrated Bluetooth
	Yes
	
	

	13.7. 
	Warranty
	1 year
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	14.
	LCR-Bridge
	
	

	14.1. 
	Display
	Measurement modes: Auto, L-Q, L-R, C-D, C-R, R-Q, Z-Θ, Y-Θ, R-X,

G-B, N-Θ, M
Equivalent circuits: auto, series or parallel

Parameters displayed: Value, deviation or % deviation

Averaging: 2 to 99 measurements
	 
	

	14.2. 
	Accuracy
	Primary parameters: Basic accuracy

(Test voltage: 1.0 V,

measurement SLOW/MEDIUM,

autoranging mode, constant voltage OFF,

bias off). For FAST mode double the basic

accuracy values
Basic accuracy D, Q: ±0,0001 if f = 1 kHz

Phase angle: ±0,005° if f = 1 kHz
	
	

	14.3. 
	Ranges
	|Z|, R, X: 0,01 mΩ to 100 MΩ
|Y|, G, B: 10 nS to 1.000 S

C: 0,01 pF to 100 mF

L: 10 nH to 100 kH

D: 0,0001 to 9,9999

Q: 0,1 to 9.999,9

Θ: -180° to +180 °

Δ: -999,99 to 999,99 %

M: 1 μH to 100 H

N: 0,95 to 500
	
	

	14.4. 
	Measurement conditions and functions
	Test frequency: 20 Hz to 200 kHz (69 steps)
Frequency accuracy: ±100 ppm

AC test signal level: 50 mVrms to 1.5 Vrms

Resolution: 10 mVrms

Drive level accuracy: ±(5 % + 5 mV)

Internal bias voltage: 0 VDC to +5,00 VDC

Resolution: 10 mV

External bias voltage: 0 VDC to +40 VDC (fused 0.5 A)

Internal bias current: 0 mA to +200 mA

Resolution: 1 mA

Range selection: Auto and Hold

Trigger: Continuous, manual or external via interface,

binning interface or trigger input

Trigger delay time: 0 ms to 999 ms in 1 ms steps

Measurement time (f ≥1 kHz): FAST 70 ms, MEDIUM 125 ms, SLOW 0.7 s
	
	

	14.5. 
	Miscellaneous
	Test signal level monitor: Voltage, current
Error correction: Open, short, load

Save/Recall: 9 instrument settings

Front-end protection: Vmax <√2/C @ Vmax <200 V, C in Farads

(1 Joule of stored energy)

Low potential and low current guarding: Ground, driven guard or auto (fused)

Constant voltage mode (25 Ω source)

Temperature effects R, L or C: ±5 ppm/°C
	
	

	14.6. 
	Interface
	Dual interface USB/RS-232 (R&S®HO820)
	
	

	14.7. 
	Safety class I (EN61010-1)
	Safety class I (EN61010-1)
	
	

	14.8. 
	Power supply
	 110 V to 230 V ±10 %, 50 to 60 Hz, CAT II
	
	

	14.9. 
	Environment
	Operating temperature: +5 °C to +40 °C
Storage temperature: -20 °C to +70 °C

Rel. Humidity: 5% to 80 % (non condensing)
	
	

	14.10. 
	Accessories supplied:
	Line cord, operating manual, 4-terminal kelvin test cable, 4-terminal SMD component test fixture
	
	

	14.11. 
	Warranty
	3 years
	
	

	14.12. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	15.
	Spectrum Analyzer
	
	

	15.1. 
	Frequency range
	5 kHz to 3 GHz
	 
	

	15.2. 
	Frequency resolution
	1 Hz
	
	

	15.3. 
	Resolution bandwidth
	1 Hz to 3 MHz in 1/3 sequence
	
	

	15.4. 
	Spectral purity, SSB phase noise
	f = 500 MHz:
30 kHz: < –88 dBc (1 Hz), typ. –92 dBc (1 Hz)

100 kHz: < –98 dBc (1 Hz), typ. –103 dBc (1 Hz)

1 MHz: < –120 dBc (1 Hz), typ. –125 dBc (1 Hz)
	
	

	15.5. 
	Displayed average noise level
	0 dB RF attenuation, termination 50 Ω, RBW = 100 Hz, VBW = 10 Hz,

sample detector, log scaling, normalized to 1 Hz
preamplifier = off: 1 MHz to 10 MHz < –127 dBm, typ. –135 dBm, 10 MHz to 2 GHz < –142 dBm, typ. –150 dBm? 2 GHz to 3 GHz < –138 dBm, typ. –147 dBm

preamplifier = on: 1 MHz to 10 MHz < –147 dBm, typ. –157 dBm, 10 MHz to 2 GHz < –158 dBm, typ. –165 dBm, 2 GHz to 3 GHz < –155 dBm, typ. –163 dBm
	
	

	15.6. 
	Third-order intercept (TOI)
	intermodulation-free dynamic range, signal level 2 × –20 dBm, RF attenuation = 0 dB, RF preamplifier = off: fin = 1 GHz +7 dBm (meas.), fin = 2.4 GHz +10 dBm (meas.)
	
	

	15.7. 
	One-port vector network analyzer
	frequency range: 2 MHz to 1/2/3 GHz
output power: –10 dBm
	
	

	15.8. 
	Tracking generator
	frequency range: 5 kHz to 1/2/3 GHz

output power: –30 dBm to 0 dBm
Internal VSWR bridge

Independent signal source
	
	

	15.9. 
	Independent source
	frequency range: 5 kHz to 1/2/3 GHz

output power: –30 dBm to 0 dBm
	
	

	15.10. 
	Included functions
	Preamplifier, Modulation analysis for AM, FM, ASK, FSK: carrier power, carrier frequency offset, AM modulation depth, FM deviation, modulation frequency, THD, SINAD , Vector reflection measurements: S11, S21 parameters measurements, 1-port cable loss measurement, Distance-to-fault analysis (return loss, VSWR with average and maximum indication, Receiver mode: fixed frequency, channel scanchannel scan (user defined channel list), EMI precomp liance ( CISPR bandwidth, CISPR detectors), Advanced measurements: Spectrogram, Channel power, Ocupied bandwidth, Third-order intercept, Harmonic distortion, TDMA power, AM modulation depth
	
	

	15.11. 
	Included options
	2x RF cable (1m), DC to 8GHz, connectors N(m)/N(f), for DTF measurements
2x Adaptor N/SMA
1x Probe set for E and H nearfield emissions 30 MHz to 3 GHz 

1x Preamplifier 100 kHz to 3 GHz, 20 dB power supply 100 - 230 V for probe 
	
	

	15.12. 
	Set must include
	RF Teaching Kit. DUT designed to showcase different RF

measurements in a lab environment. . RF teaching kit a universal board with a transceiver, DC/DC converter circuitry for EMI troubleshooting and an onboard calibration kit for network analysis. Allows to demonstrate the functionality of a spectrum analyzer, network analyzer or signal generator. Must have various connectors, jumpers and DIP switches to control its functionality.
Jumper: 0: Unused, 1: Jumper for LO frequency selection, 2: Jumper for LO synthesizer state, 3: Jumper for signal routing, 4: Jumper for IF PLL power supply selection, 5: Power supply selection, 6: Calibration standard selection, 7: Attenuator (for up- / downconverter), 8: Baseband state

Connectors: A: Power supply (micro USB), B: Power supply ( mini USB), C: Calibration kit (Short / Through), D: Calibration kit (Open / Through), E: Calibration kit (Match)

F: SPI interface (internal use for synthesizer, setup), G: PLL supply, AC coupled via 100 μF, H: I/Q input and output (baseband connectors)
	
	

	15.13. 
	Warranty
	3 years for main unit and 1 year for accessories
	
	

	15.14. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	16.
	Near filed probe set with amplifier for Spectrum analyzer and Oscilloscope
	
	

	16.1. 
	Set must contain
	1x Probe set for E and H nearfield emissions 30 MHz to 3 GHz
1x Preamplifier 100 kHz to 3 GHz, 20 dB power supply 100 - 230 V for probe HZ-15
	 
	

	16.2. 
	Warranty
	1 year
	
	

	16.3. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	17.
	Power Supply Type 1
	
	

	17.1. 
	Key features
	Number of output channels: 3
Max. output power: 110 W

Output power per channel: max. 33.6 W
Output voltage per channel: 0 V to 32 V
Output current per channel: 0 A to 3 A
	 
	

	17.2. 
	Specialty power supplies
	Tailored to specific applications

Unique features such as

Emulation of the unique characteristics of a battery

Electronic loads to accurately sink current and

dissipate power in a controlled manner

❙Used in labs and ATE environments
	
	

	17.3. 
	Maximum voltage
	in serial operation: 96 V
in parallel operation: 9 A
	
	

	17.4. 
	Voltage ripple and noise
	20 Hz to 20 MHz: typ. < 1.5 mV (RMS)

< 20 mV (peak-to-peak) (meas.)
	
	

	17.5. 
	Current ripple and noise
	20 Hz to 20 MHz: < 2 mA (RMS) (meas.)
	
	

	17.6. 
	Load regulation
	load change from 10 % to 90 %: 
Voltage ± (% of output + offset) < 0.1 % + 20 mV

Current ± (% of output + offset) < 0.1 % + 5 mA

Load recovery time 10 % to 90 % load change within a band of

± 30 mV of set voltage

< 200 μs (meas
	
	

	17.7. 
	Line regulation
	Voltage ± (% of output + offset) < 0.1 % + 20 mV

Current ± (% of output + offset) < 0.1 % + 5 mA

Output voltage overshoot at turn-off of

mains power and active channel output

< 100 mV
	
	

	17.8. 
	Programming resolution
	Voltage 10 mV

Current 1 mA
	
	

	17.9. 
	Programming accuracy
	Voltage ± (% of output + offset) < 0.1 % + 30 mV

Current ± (% of output + offset) < 0.1 % + 5 mA
	
	

	17.10. 
	Output measurements
	Measurement functions: voltage, current, power

Readback resolution: Voltage 10 mV, Current 1 mA

Readback accuracy: Voltage ± (% of output + offset) < 0.1 % + 20 mV, Current ± (% of output + offset) < 0.1 % + 5 mA

Temperature coefficient +5 °C to +20 °C and +30 °C to +40 °C

Voltage ± (% of output + offset) < 0.02 % + 5 mV per K

Current ± (% of output + offset) < 0.02 % + 3 mA per K
	
	

	17.11. 
	Special functions
	Output ramp function (10 ms to 10 s (10 ms increments)
Arbitrary function (voltage, current, time, 128 points), 10 ms to 600 s (10 ms increments)
Trigger (Digital I/O Minimum trigger interval 10 ms: Trigger response time < 150 ms, Trigger level TTL, max. 5 V, Edge direction rising, falling
	
	

	17.12. 
	Protection functions
	Overvoltage protection configurable for each channel

Overpower protection configurable for each channel

Overcurrent protection (electronic fuse) configurable for each channel

Response time (Iload > Iresp × 2) < 10 ms

Fuse linking (FuseLink function) yes

Response time of linked channels < 100 μs + response time of linked channel

Fuse delay configurable for each channel 10 ms to 10 s (10 ms increments)

Overtemperature protection yes
	
	

	17.13. 
	Display and interfaces
	3.5"/QVGA

Front panel connections: channel outputs 4 mm safety binding posts

Remote control interfaces: standard USB-TMC, USB-CDC (virtual COM)

LAN (LXI)

Trigger and control interface: digital I/O
	
	

	17.14. 
	Warranty
	3 years for main unit and 1 year for accessories
	
	

	17.15. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	18.
	Power Supply Type 2
	
	

	18.1. 
	Key features
	Number of output channels: 2

Total output power:120 W

Max. output power per channel: 60 W

Output voltage per channel: 0 V to 20 V

Max. output current per channel: ≤ 6 V: 6 A, > 6 V: 3 A

Load recovery time: < 30 μs

Max. power and current per channel when used as a load: 60 W, 3 A
	 
	

	18.2. 
	Easy operation
	High-resolution touchscreen

Color coding of operating modes

QuickArb function

EasyRamp function

Save and recall instrument settings
	
	

	18.3. 
	Specialty power supplies
	Tailored to specific applications
Unique features such as

· Emulation of the unique characteristics of a battery

· Electronic loads to accurately sink current and dissipate power in a controlled manner

Used in labs and ATE environments
	
	

	18.4. 
	Outputs
	Maximum voltage in serial operation: 40 V

Maximum current in parallel operation: ≤ 6 V output voltage 12 A, > 6 V output voltage 6 A

Adjustable output impedance: –50 mΩ to 100 Ω

Increments: 1 mΩ

Voltage ripple and noise 20 Hz to 20 MHz: < 500 μV (RMS), < 2 mV (peak-to-peak) (meas.)

Current ripple and noise 20 Hz to 20 MHz: < 1 mA (RMS) (meas.)

Electronic load: yes, both channels
	
	

	18.5. 
	Electronic load
	Maximum sink power: 120 W (60 W per channel)

Maximum sink current per channel: 3 A

Sink modes: constant voltage, constant current, constant resistance
	
	

	18.6. 
	Load regulation
	load change: 10 % to 90 %

Voltage ±(% of output + offset): < 0.01 % + 0.5 mV

Current ±(% of output + offset): < 0.01 % + 0.1 mA

Load recovery time regulation to within ±20 mV of the set voltage: < 30 μs (meas.)
	
	

	18.7. 
	Programming resolution
	Voltage: 1 mV

Current: 0.1
	
	

	18.8. 
	Programming accuracy
	Voltage ±(% of the output + offset): < 0.02 % + 3 mV

Current ±(% of the output + offset): < 0.05 % + 2 mA
	
	

	18.9. 
	Output measurements
	Measurement functions: voltage, current, power, energy

Readback resolution

Voltage 10 μV

Current 10 μA

Readback accuracy

Voltage ±(% of output + offset) < 0.02 % + 2 mV

Current ±(% of output + offset) < 0.05 % + 250 μA

Temperature coefficient (per °C) +23 °C (–3 °C/+7 °C)

Voltage ±(% of output + offset) 0.15 × specification/°C

Current ±(% of output + offset) 0.15 × specification/°C

Sense function yes, both channels

Maximum sense compensation: 2 V
	
	

	18.10. 
	Protection functions
	Overvoltage protection adjustable: both channels

Programming resolution: 1 mV

Overpower protection adjustable,: both channels

Overcurrent protection (electronic fuse) adjustable: both channels

Programming resolution 0.1 mA

Response time (Iload > Iresp × 2) at Iload ≥ 2 A < 1.5 ms

Fuse linking (FuseLink function) R&S®NGL202 yes

Fuse delay at output-on: both channels 0 ms to 10 s (1 ms increments)

Fuse delay time: both channels 0 ms to 10 s (1 ms increments)

Overtemperature protection: yes
	
	

	18.11. 
	Special functions
	Output ramp function EasyRamp

EasyRamp time 10 ms to 10 s (10 ms increments)

Output sequencing

Synchronicity typ. < 25 μs

Delay per channel: 1 ms to 10 s (1 ms increments)

Arbitrary function QuickArb

Parameters: voltage, current, time

Maximum number of points: 4096

Dwell time: 1 ms to 20 h (1 ms increments)

Repetition continuous or burst mode with 1 to 65535 repetitions

Trigger manually via the keyboard, via remote control or via optional interface

Trigger and control interfaces digital I/O
	
	

	18.12. 
	Display and interfaces
	Display: TFT 5" 800 × 480 pixels WVGA Touch

Front panel connections: 4 mm safety sockets (channels)

Rear panel connections: 8-pin connector block per channel

Remote control interfaces: standard USB-TMC, USB-CDC (virtual COM port), LAN
	
	

	18.13. 
	Warranty
	3 years for main unit and 1 year for accessories
	
	

	18.14. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	19.
	Arbitrary Function Generator
	
	

	19.1. 
	Device Characteristics
	1 channel, frequency range to 50 MHz
Waveforms: 

Standard: sine, square, pulse, ramp, triangle

arbitrary waveforms: up to 256 kSa

predefined waveforms: sine, square (50 %), ramp (positive/negative), triangle (50 %), noise (white/pink), cardinal sine, exponential (rise/fall)

Operation modes: continuous, modulate, sweep, burst

Modulation types: AM, FM, PM, FSK, PWM

Temperature stability: 1x 10-6 (+18°C to +28 °C)

Aging (after one year): ±1x 10-6 (+25 °C)
	 
	

	19.2. 
	Waveform Characteristics
	Sine

Frequency range: 10 μHz to 25 MHz

Amplitude flatness: up to 10 MHz ±0.15 dB, 10 MHz to 25 MHz ±0.2 dB, above 25 MHz ±0.4 dB

Harmonic distortion: up to 100 kHz < -70 dBc, 100 kHz to 10 MHz < -55 dBc, 10 MHz to 25 MHz < -40 dBc, above 25 MHz < -37 dBc

Total harmonic distortion (THD): up to 100 kHz, 0.0 4 % (typ.)
Non-harmonic spurious: up to 1 MHz < -70 dBc, above 1 MHz < -70 dBc, increasing +6 dB / decade

Phase noise (SSB): 10 kHz Offset -115 dBc / Hz (typ.)
	
	

	19.3. 
	Square


	Frequency range:¸HMF2525 10 μHz to 25 MHz

Rise and fall times : 8 ns, fixed

Overshoot: < 3% (typ.)

Symmetry: duty cycle: 50%, accuracy: ±1 % + 5 ns

Jitter: <1 nsrms (typ.)
	
	

	19.4. 
	Pulse


	Frequency range: 100 μHz to 12.5 MHz

Rise and fall times: 8 ns to 500 ns, variable Overshoot < 3% (typ.)

Duty cycle: 0.01% to 99.99%

Pulse width: min. 15 ns, resolution 5 ns

Jitter: < 500 psrms (typ.)
	
	

	19.5. 
	Ramp and Triangle


	Frequency range: 10 μHz to 5 MHz
Ramp symmetry

0% to 100%, resolution 0.1%

(0% ≙ negative ramp,

100% ≙ positive ramp, 50% ≙ triangle)

Linearity

up to 250 kHz < 0.1% (typ.)

above 250 kHz < 2% (typ.)
	
	

	19.6. 
	Arbitrary
	Frequency range: 100 μHz to 12.5 MHz

Waveform length: up to 256 kSa

Sample rate: 250 MSa/s

Amplitude resolution: 14 bits

Internal non-volatile memory: up to 4 MB
	
	

	19.7. 
	Connectors
	External trigger / gate: 

Connector BNC socket (front panel)

Impedance 5 kΩ || 100 pF

Polarity positive, negative slope

Level TTL, protected up to ±30 V

Pulse width min. 100 ns

Trigger output:

Connector BNC socket (front panel)

Impedance 50 Ω

Level TTL, positive slope

Frequency max. 10 MHz

Modulation input:

Connector BNC socket (rear panel)

Impedance 10 kΩ

Voltage level max. ±5 V full-scale

Bandwidth (-3 dB) DC to 50 kHz (250 kSa/s sampling rate)

Frequency reference input:

Connector BNC socket (rear panel)

Impedance 1 kΩ

Frequency range 10 MHz ±100 kHz

Level TTL

Frequency reference output:

Connector BNC socket (rear panel)

Impedance 50 Ω
	
	

	19.8. 
	Display
	screen size / type: 8.9 cm (3.5”) QVGA color TFT

resolution: 320 x 240

backlight: LED

Real-time clock (RTC): date and time
	
	

	19.9. 
	Accessories supplied
	Line cord, Operating manual, Software
	
	

	19.10. 
	Set must include
	Dual Interface (Ethernet/USB)

Generator must include external SW for PC installation for the following functions:
Generating a different waveforms (Arbitrary): Trapezoid, Spectrum (inverse FFT), Noise, Square, Formula, Pulse, Digital

Import signals created in *.csv files

Summing of different signals

Generate the product of previously generated arbitrary waveforms

Edit signals

Make screenshots

Control of generator
	
	

	19.11. 
	Interfaces
	for mass storage: 1x USB-host (type A), FAT16/32

for remote control: RS-232 / USB-device (type B)
	
	

	19.12. 
	Warranty
	3 years for main unit and 1 year for accessories
	
	

	19.13. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	20.
	Digital Oscilloscope Type 1
	
	

	20.1. 
	Number of channels
	4
	 
	

	20.2. 
	Bandwidth (–3 dB)
	1 GHz
	
	

	20.3. 
	Rise time (calculated)
	1.15 ns
	
	

	20.4. 
	Input sensitivity
	max. bandwidth in all ranges:

at 1 MΩ 500 μV/div to 10 V/div

at 50 Ω 500 μV/div to 1 V/div
	
	

	20.5. 
	DC gain accuracy
	offset and position = 0, maximum operating temperature change of ±5 °C after self-alignment:

input sensitivity > 5 mV/div ±1 % of full scale

input sensitivity ≤ 5 mV/div to ≥ 1 mV/div ±1.5 % of full scale 
input sensitivity < 1 mV/div ±2.5 % of full scale
	
	

	20.6. 
	ADC resolution
	10-bit, up to 16-bit with high resolution decimation
	
	

	20.7. 
	Acquisition system
	Maximum realtime sampling rate: 2.5 Gsample/s; 5 Gsample/s, interleaved

Acquisition memory: 100 Msample (200 Msample, interleaved); 1 Gsample segmented memory
	
	

	20.8. 
	Horizontal system
	Timebase range: selectable between 0.5 ns/div and 500 s/div
	
	

	20.9. 
	Trigger system
	Trigger types standard edge, width, video (PAL, NTSC, SECAM, PAL- M, SDTV 576i, HDTV 720p, HDTV 1080i, HDTV 1080p), pattern, line, serial bus
	
	

	20.10. 
	Included applications
	I2C/SPI Serial Triggering and Decoding, UART/RS-232/RS-422/RS-485 Serial Triggering and Decoding, CAN/LIN Serial Triggering and Decoding, Audio (I2S, LJ, RJ, TDM) Triggering and Decoding, MIL-STD-1553 Serial Triggering and Decoding, ARINC 429 Serial Triggering and Decoding, Spectrum Analysis and Spectrogram, Power Analysis, Arbitrary Waveform and 4-bit Pattern Generator, Mixed Signal Upgrade for non-MSO models, 400 MHz
	
	

	20.11. 
	MSO option
	Digital channels: 16 (2 logic probes)

Sampling rate :2.5 Gsample/s; 5 Gsample/s, interleaved

Acquisition memory: 10 Msample
	
	

	20.12. 
	Waveform generator
	Resolution, sample rate: 14-bit, 250 Msample/s

Amplitude: high Z; 50 Ω 20 mV to 10 V (Vpp); 10 mV to 5 V (Vpp)

DC offset: high Z; 50 Ω ±5 V; ±2.5 V
	
	

	20.13. 
	Screen
	10.1" WXGA TFT color display (1280 × 800 pixel)
	
	

	20.14. 
	Interfaces
	USB host with MTP, USB device, LAN, powerful web server for remote display and operation
	
	

	20.15. 
	Set must include
	mixed signal option, ARB Generator, Application Bundle, DIGITAL STIMULUS BOARD
	
	

	20.16. 
	DIGITAL STIMULUS BOARD
	16-channel stimulus and a 16-channel parametric measurement unit for versatile DUT testing.

16-channel digital signal acquisition

High measurement resolution of 24 bits for level ranges up to ±27 V

Sampling rate of up to 5 ksample/s for inputs

Specification:

16 output and 16 input channels

Level range ±27 V

Digital mode

4 extended analog outputs up to 100 mA output current

100 mA programmable for 4 extended channels

Educational Kit key performance specifications 

Generation of Bus: I2C, CAN, LIN, UART,  SPI, I2S

Audio block: 

o
I2S (BCLK, LRCLK, I2S_SD

o
Analog output from microphone: MICP, MICN

o
Analog Output & PWM (Pulse Width Modulation): ANA, PWM

SPI Signals: SPI CSL, SPI CLK, SPI Data

CAN Bus: CAN_H, CAN_L

Rare Events: SIGNAL, TRIGGER (Use to trigger scope on occurrence of rare error on SIGNAL.)

I2C Bus: I2C_SDA, I2C_SCL

UART or LIN Signal: UART/LIN

Generator: at least 10_MHz_Clk

Digital  Logic Channels: Digital source of PWM and ANA signals, 8bit

Educational Kit key features specifications

Simulation of the following signals

Normal Mic Signal

Sawtooth Digital Counting Pattern

Setup of Audio Chip Without AGC

Pulse With No Error

Distorted Sine Wave

115.2kbaud UART Signal

Continuous Readback of ACG (Auto Gain Control)

ASCII Freq. Switch Synthesis

19.2kbaud LIN Frame with Checksum Errors

Sine Wave

Sawtooth Digital Counting Pattern

Pulse With Narrow Glitch 100/s

Pulse With Narrow Glitch 1/s

Pulse With Runt 100/s

Pulse With Runt 1/s

250kbps CAN Frame With CRC Error

Simulated Power Supply Ripple (mV)
	
	

	20.17. 
	Warranty
	3 years for main unit and 1 year for accessories
	
	

	20.18. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan

· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	21.
	Digital Oscilloscope Type 2
	
	

	21.1. 
	X-in-1 oscilloscope
	Oscilloscope, Logic analyzer, Protocol analyzer, Waveform and pattern generator, Digital voltmeter, Component tester, Frequency analysis mode, Mask test mode
	 
	

	21.2. 
	Number of oscilloscope channels 
	2
	
	

	21.3. 
	Bandwidth in MHz 
	300
	
	

	21.4. 
	Maximum sampling rate in Gsample/s 
	1/channel, 2 interleaved 
	
	

	21.5. 
	Maximum memory depth in Msample 
	1/channel, 2 interleaved 
	
	

	21.6. 
	Timebase accuracy in ppm 
	50 
	
	

	21.7. 
	Vertical bits (ADC) 
	8 
	
	

	21.8. 
	Minimum input sensitivity 
	1 mV/div 
	
	

	21.9. 
	Display 
	6.5", 640 × 480 pixel 
	
	

	21.10. 
	Update rate 
	10 000 waveforms/s 
	
	

	21.11. 
	MSO 
	8 channels, 1 Gsample/s 
	
	

	21.12. 
	Math 
	+, –, *, /, FFT (128k points) 
	
	

	21.13. 
	Applications included
	I²C/SPI serial triggering and decoding, UART/RS-232/RS-422/RS-485 serial triggering and decoding, CAN/LIN serial triggering and decoding, Waveform generator
	
	

	21.14. 
	Set must include
	Mixed signal upgrade for non-MSO models, 300 MHz , ARB Generator, DIGITAL STIMULUS BOARD
	
	

	21.15. 
	DIGITAL STIMULUS BOARD
	16-channel stimulus and a 16-channel parametric measurement unit for versatile DUT testing.

16-channel digital signal acquisition

High measurement resolution of 24 bits for level ranges up to ±27 V

Sampling rate of up to 5 ksample/s for inputs

Specification:

16 output and 16 input channels

Level range ±27 V

Digital mode

4 extended analog outputs up to 100 mA output current

100 mA programmable for 4 extended channels

Educational Kit key performance specifications 

Generation of Bus: I2C, CAN, LIN, UART,  SPI, I2S

Audio block: 

o
I2S (BCLK, LRCLK, I2S_SD

o
Analog output from microphone: MICP, MICN

o
Analog Output & PWM (Pulse Width Modulation): ANA, PWM

SPI Signals: SPI CSL, SPI CLK, SPI Data

CAN Bus: CAN_H, CAN_L

Rare Events: SIGNAL, TRIGGER (Use to trigger scope on occurrence of rare error on SIGNAL.)

I2C Bus: I2C_SDA, I2C_SCL

UART or LIN Signal: UART/LIN

Generator: at least 10_MHz_Clk

Digital  Logic Channels: Digital source of PWM and ANA signals, 8bit

Educational Kit key features specifications

Simulation of the following signals

Normal Mic Signal

Sawtooth Digital Counting Pattern

Setup of Audio Chip Without AGC

Pulse With No Error

Distorted Sine Wave

115.2kbaud UART Signal

Continuous Readback of ACG (Auto Gain Control)

ASCII Freq. Switch Synthesis

19.2kbaud LIN Frame with Checksum Errors

Sine Wave

Sawtooth Digital Counting Pattern

Pulse With Narrow Glitch 100/s

Pulse With Narrow Glitch 1/s

Pulse With Runt 100/s

Pulse With Runt 1/s

250kbps CAN Frame With CRC Error

Simulated Power Supply Ripple (mV)
	
	

	21.16. 
	Warranty
	3 years for main unit and 1 year for accessories
	
	

	21.17. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	22.
	Digital Multimeter
	
	

	22.1. 
	Measurement range
	DC to 100 kHz
	 
	

	22.2. 
	Basic DC accuracy
	0.015 %
	
	

	22.3. 
	Number of digits
	5¾ digit
	
	

	22.4. 
	Resolution
	1μV , 100 nA , 1 mΩ , 1 pF, 1 Hz, 0.1 C
	
	

	22.5. 
	Three values displayed on one screen
	Measured voltage, measured current, calculated power
	
	

	22.6. 
	Key features
	True RMS measurement, AC, AC + DC, Simultaneous display of three measurement functions, e.g. DC + AC + statistics, Measurement functions: DCV, DCI, ACV, ACI, frequency, resistance (2 and 4 wire), temperature, capacitance, diode and continuity test, Mathematic functions: limit testing, minimum, maximum, average, offset, DC power, calculation of dB and dBm, Data logging to internal memory or USB stick
	
	

	22.7. 
	Engineering lab
	Wide frequency range from DC to 100 kHz, Accurate four-wire resistance measurement, Long-term data logging capability, Fanless design
	
	

	22.8. 
	Production environment
	LXI-compliant Ethernet interface, USB and Ethernet interface, SCPI remote control functionality, LabVIEW drivers available
	
	

	22.9. 
	Warranty
	3 years
	
	

	22.10. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
	
	


	1.

Item Number
	2.

Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	23.
	Signal Generator
	
	

	23.1. 
	Flexible and universal all-purpose signal generator
	Frequency range 9 kHz to 1.1 GHz or 3.2 GHz

Typical maximum level of > +17 dBm

Analog modulation modes (AM/FM/φM/pulse

modulation) integrated as standard

Remote control compatibility with other signal generators

Multiple language support (nine selectable GUI languages)

Integrated overvoltage protection

Wear-free electronic attenuator
	 
	

	23.2. 
	Frequency
	Frequency range: 9 kHz to 3.2 GHz

Setting time SCPI mode < 5 ms
	
	

	23.3. 
	Level
	Maximum output power: f = 200 kHz to 3.2 GHz > +13 dBm

f ≥ 500 kHz typ. > +17 dBm in overrange mode

Level error: f = 200 kHz to 3.2 GHz

ALC ON, AUTO mode, T = 18 °C to 33 °C

< 0.9 dB

Setting time: SCPI mode < 5 ms

Back-feed: 1 MHz ≤ f ≤ 1 GHz 50 W

1 GHz ≤ f ≤ 2 GHz 25 W

2 GHz ≤ f ≤ 3.2 GHz 10 W

Maximum permissible DC voltage: 50 V
	
	

	23.4. 
	Spectral purity
	Nonharmonics carrier offset: > 10 kHz, f ≤ 1600 MHz < –60 dBc (typ. < –72 dBc)

SSB phase noise: f = 1 GHz carrier offset = 20 kHz 1 Hz measurement bandwidth < –105 dBc (typ. –111 dBc)

Wideband noise: f > 1 MHz, level > 5 dBm carrier offset > 10 MHz 1 Hz measurement bandwidth < –138 dBc (typ. < –146 dBc)
	
	

	23.5. 
	Supported modulation modes
	AM: standard, AM depth 0 % to 100 %

FM/φM standard, Maximum FM deviation f > 1.6 GHz 4 MHz, Maximum φM deviation f > 1.6 GHz 40 rad

Pulse standard: Rise/fall time < 500 ns (typ. 100 ns), Minimum pulse width with integrated pulse generator 1 μs, ON/OFF ratio > 80 dB
	
	

	23.6. 
	Connectivity
	Remote control: Ethernet (TCP/IP), USB

Peripherals: USB
	
	

	23.7. 
	Warranty
	3 years
	
	

	23.8. 
	Documents to be provided together with technical offer
	· Authorisation letter from the Manufacturer/ Authorised distributor, which proves that the Participant is authorised to represent the interests of the manufacturer in the current Bid procedure

· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
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	24.
	Laptop PC Type 2
	
	

	24.1. 
	CPU
	Intel Core i7-1165G7
	 
	

	24.2. 
	RAM
	16GB (2x8GB) DDR4 3200
	
	

	24.3. 
	Maximum supported memory
	64GB DDR4 3200
	
	

	24.4. 
	Storage
	512GB PCIe NVMe SED OPAL2 TLC SSD
	
	

	24.5. 
	Screen
	15.6 FullHD AG LED UWVA 250 fHDC IR bent
	
	

	24.6. 
	Video adapter
	NVIDIA® T500 (4 GB GDDR6 dedicated)
	
	

	24.7. 
	Audio
	by Bang & Olufsen
	
	

	24.8. 
	Webcam
	HP 720p
	
	

	24.9. 
	Connectivity
	Wi-Fi 6 ax, Bluetooth 5, 
	
	

	24.10. 
	Warranty
	3 years
	
	

	24.11. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan
· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates
· Copy of IDC/ Gartner report which include the offered Manufacturer
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	25.
	Desktop PC Type 1
	
	

	25.1. 
	CPU
	Interl Core i7-10700
	 
	

	25.2. 
	RAM
	16GB DDR4 2933
	 
	

	25.3. 
	Storage
	1TB SSD
	
	

	25.4. 
	Networking
	Gigabit Ethrernet
	
	

	25.5. 
	Optical Drive
	DVD-RW
	
	

	25.6. 
	Video Adapter
	Dedicated with 2GB GDDR5
	
	

	25.7. 
	Keyboard and Mouse
	USB Wired
	
	

	25.8. 
	Warranty
	1 years onsite service
	
	

	25.9. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan

· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates

· Copy of IDC/ Gartner report which include the offered Manufacturer
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	26.
	24-inch monitor
	
	

	26.1. 
	Display size
	23.8 inches
	 
	

	26.2. 
	Native resolution
	Full HD (1920*1080)
	 
	

	26.3. 
	Matrix type
	IPS
	
	

	26.4. 
	Video connections
	one VGA, one DisplayPort, one HDMI 1.4
	
	

	26.5. 
	Warranty period
	1 year
	
	

	26.6. 
	Documents to be provided together with technical offer
	· Document from the Manufacturer/ Authorised distributor proving that the equipment has authorised service on the territory of Uzbekistan

· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates

· Copy of IDC/ Gartner report which include the offered Manufacturer
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	27.
	Desktop PC Type 2
	
	

	27.1. 
	CPU
	Intel Core i3- 10100
	 
	

	27.2. 
	RAM
	16GB DDR4 2666
	 
	

	27.3. 
	Video Adapter
	Integrated
	
	

	27.4. 
	Storage
	256GB SSD, 1 TB SATA HDD
	
	

	27.5. 
	Networking
	Gigabit Ethrernet
	
	

	27.6. 
	Optical Drive
	DVD-RW
	
	

	27.7. 
	Keyboard and Mouse
	USB Wired
	
	

	27.8. 
	Warranty
	1 years onsite service
	
	

	27.9. 
	Documents to be provided together with technical offer
	· Document proving that the equipment has authorised service on the territory of Uzbekistan

· Copy of Manufacturer’s international ISO 9001, 14001 and CE Mark certificates

· Copy of IDC/ Gartner report which include the offered Manufacturer
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