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/ SC-LAB
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.
EQUIPMENT FOR SATELLITE CONSTRUCTION LAB
	1.

Item Number
	2.
Parameter
	2.

Specifications Required
	3.

Specifications Offered
	4. 
Notes, remarks, 
ref to documentation

	1.
	Oscilloscope Type 1
	
	

	1.1. 
	Bandwidth
	300 MHz
	 
	

	1.2. 
	Number of channels
	2 analog and 8 digital
	 
	

	1.3. 
	Resolution
	Standard resolution: 8 bit

Maximum resolution: 16 bit
	
	

	1.4. 
	Vertical resolution
	1MOhm, Max: 10 V/Div
1MOhm, Min: 1 mV/Div
	
	

	1.5. 
	Horizontal resolution
	Sample Rate of the analog channel: 1 GS/s,

max. Sample Rate of the analog channel 2 GS/s
	
	

	1.6. 
	Memory depth per channel
	1 MPts
	
	

	1.7. 
	Max. Memory depth per channel
	2 MPts
	
	

	1.8. 
	Sampling rate for digital channels
	up to 1 GS/s
	
	

	1.9. 
	Memory depth for analog channels
	2 Msample
	
	

	1.10. 
	Acquisition rate
	10 000 waveforms/s
	
	

	1.11. 
	Trigger types
	edge, width, video (PAL, SECAM, PAL-M, SDTV, HDTV), pattern, timeout, synchronization and decoding buses I2C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN
	
	

	1.12. 
	Measurement
	Number of different measurement cursor: at least 4

Number of measurement parameter: at least 20
	
	

	1.13. 
	Included features
	MSO, AWG
	
	

	1.14. 
	Spectrum analysis
	300 MHz
	
	

	1.15. 
	Generator
	# of analog channels: at least 1 channel

# of digital channels: at least 4 channels

max. Frequency Pattern: 50 Mhz
	
	

	1.16. 
	Voltmeter
	measurement types: DC, DCrms, Acrms, Crest factor, Vpp, Vp+, Vp-

max. Resolution Voltage: 3 digits

max. Resolution Frequency: 5 digits
	
	

	1.17. 
	Component tester
	available
	
	

	1.18. 
	Automated measurements:
	burst width, count positive/negative pulses, count falling/ rising edges, mean value, RMS cycle, RMS, mean cycle, peak±, frequency, period, amplitude, base level, pos./neg. overshoot, pulse width, duty cycle±, rise/time, delay, phase
	
	

	1.19. 
	Waveform mathematics:
	addition, subtraction, multiplication, division, FFT
	
	

	1.20. 
	Limits 
	of measurement uncertainty for a given measurand
	
	

	1.21. 
	Autoset function
	Included
	
	

	1.22. 
	Help
	Multilingual online
	
	

	1.23. 
	Probe adjust wizard
	Yes
	
	

	1.24. 
	Multi-language user interface
	Must include at least English and Russian
	
	

	1.25. 
	Remote control
	Yes
	
	

	1.26. 
	Oscilloscope Display
	6.5" VGA color display (640 × 480 pixel)
	
	

	1.27. 
	Virtual screen
	Yes
	
	

	1.28. 
	Oscilloscope power
	30W
	
	

	1.29. 
	Ports and interfaces
	1 × USB host, LAN
	
	

	1.30. 
	USB device interface
	1 port
	
	

	1.31. 
	Performance of included kit
	· Generation of Bus: I2C, CAN, LIN, UART,  SPI, I2S

· Audio block: I2S (BCLK, LRCLK, I2S_SD

· Analog output from microphone: MICP, MICN

· 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
	
	

	1.32. 
	Key features of included kit
	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)
	
	

	1.33. 
	Switching between different operation modes
	manually, Toggle Mode Back/ Forward
	
	

	1.34. 
	Indication of operation mode
	LED
	
	

	1.35. 
	Power of included kit
	5V, external source from power supplier or USB output of Oscilloscope
	
	

	1.36. 
	Warranty period
	3 years for oscilloscope, 1 year for included extensions
	
	

	1.37. 
	Documents to be provided together with technical offer
	· Copies of Manufacturer’s international ISO 9001, ISO 14001 and ISO 17025 certificates 

· 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 from the Manufacturer/ Authorised distributor proving that the equipment has authorised service on the territory of Uzbekistan
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	2.
	Oscilloscope Type 2
	
	

	2.1. 
	Bandwidth
	300 MHz  
	 
	

	2.2. 
	Number of channels
	4 analog and 16 digital
	 
	

	2.3. 
	Resolution
	ADC Standard resolution: 10 bit

Maximum resolution: 16 bit
	
	

	2.4. 
	Vertical resolution
	1MOhm, Max: 15 V/Div  

1MOhm, Min: 1 mV/Div  
	
	

	2.5. 
	Horizontal resolution
	Sample Rate of the analog channel: 1.25 GS/s

max. Sample Rate of the analog channel 2.5 GS/s 
	
	

	2.6. 
	Memory depth per channel
	10 MPts
	
	

	2.7. 
	Max. Memory depth per channel
	20 MPts
	
	

	2.8. 
	Timebase accuracy standard
	50ppm
	
	

	2.9. 
	Sampling rate for digital channels
	up to 1 GS/s
	
	

	2.10. 
	Timebase accuracy standard
	2.5 ppm
	
	

	2.11. 
	Sampling rate for digital channels
	up to 1.25 GS/s 
	
	

	2.12. 
	Memory depth for digital channels
	10 Msample
	
	

	2.13. 
	Acquisition rate
	50 000 waveforms/s
	
	

	2.14. 
	Acquisition rate in fast segmented memory mode
	300 000 waveforms/s
	
	

	2.15. 
	Functionality
	History and segmented memory, Frequency response analysis
	
	

	2.16. 
	Trigger types
	edge, width, video (PAL, SECAM, PAL-M, SDTV, HDTV), pattern, timeout, synchronization and decoding buses I2C, SPI, UART/RS-232/RS-422/RS-485, CAN/LIN
	
	

	2.17. 
	Measurement
	Number of different measurement cursor: at least 4

Number of measurement parameter: at least 20

Included parameter statistic
	
	

	2.18. 
	Included features
	MSO, AWG
	
	

	2.19. 
	Analysis
	Frequency Response Analysis (Bode Plot)

Spectrum analysis: 300 MHz
	
	

	2.20. 
	Generator
	# of analog channels: at least 1 channel

# of digital channels: at least 4 channels

max. Frequency Pattern: 25 MHz

Modulation Type: AM/FM/FSK
	
	

	2.21. 
	Voltmeter
	measurement types: DC, AC + DCrms, ACrms

max. Resolution Voltage: 3 digits

max. Resolution Frequency: 6 digits
	
	

	2.22. 
	Automated measurements
	peak-to-peak voltage, pos. peak, neg. peak, rise time, fall time, mean value, RMS value, time, period, frequency
	
	

	2.23. 
	Waveform mathematics
	addition, subtraction, multiplication, division, FFT
	
	

	2.24. 
	Limits 
	of measurement uncertainty for a given measurand
	
	

	2.25. 
	Autoset function
	Included
	
	

	2.26. 
	Help
	Multilingual online
	
	

	2.27. 
	Probe adjust wizard
	Yes
	
	

	2.28. 
	Multi-language user interface
	Must include at least English and Russian
	
	

	2.29. 
	Oscilloscope display
	10" capacitive touch, 1280 × 800 pixel
	
	

	2.30. 
	Ports and interfaces
	1 × USB host with MTP, LAN, powerful web server for remote display and operation
	
	

	2.31. 
	Power consumption
	60W
	
	

	2.32. 
	USB device interface
	2 ports
	
	

	2.33. 
	Performance of included kit
	· Generation of Bus: I2C, CAN, LIN, UART,  SPI, I2S

· Audio block: I2S (BCLK, LRCLK, I2S_SD, Analog output from microphone: MICP, MICN, 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
	
	

	2.34. 
	Key features of included kit
	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)
	
	

	2.35. 
	Switching between different operation modes
	Toggle Mode Back/ Forward
	
	

	2.36. 
	Indication of operation mode
	LED
	
	

	2.37. 
	Power of included kit
	5V, external source from power supplier or USB output of Oscilloscope
	
	

	2.38. 
	Warranty period
	3 years for oscilloscope, 1 year for included extensions
	
	

	2.39. 
	Documents to be provided together with technical offer
	· Copies of Manufacturer’s international ISO 9001, ISO 14001 and ISO 17025 certificates 

· 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 from the Manufacturer/ Authorised distributor proving that the equipment has authorised service on the territory of Uzbekistan
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	3.
	DC Power Supply
	
	

	3.1. 
	Number of Channels
	3
	 
	

	3.2. 
	Galvanic isolated channels
	all channels
	 
	

	3.3. 
	Equivalent channels
	Yes
	
	

	3.4. 
	Linear control circuitry
	Yes
	
	

	3.5. 
	Output Voltage per channel
	Up to 32V
	
	

	3.6. 
	Operation
	parallel, serial
	
	

	3.7. 
	Output Voltage in serial operation mode
	Up to 96V
	
	

	3.8. 
	Output Current in parallel operation mode
	Up to 9A
	
	

	3.9. 
	Max Output power per channel
	not less than 33.6W
	
	

	3.10. 
	Max Output power
	not less than 100W
	
	

	3.11. 
	Maximum Output Current per channel
	3 A
	
	

	3.12. 
	Programming accuracy Voltage
	< 0.1 %
	
	

	3.13. 
	Programming accuracy Current
	< 0.1 %
	
	

	3.14. 
	Load recovery time
	less than 200 µs
	
	

	3.15. 
	Programming Resolution
	10 mV / 1 mA
	
	

	3.16. 
	Ripple and Noise (20 Hz to 20 MHz)
	Voltage <1.5 mV (RMS)

Current <2 mA (RMS)
	
	

	3.17. 
	Command processing time
	less than 10 ms
	
	

	3.18. 
	Measurement functions
	voltage, current, power
	
	

	3.19. 
	Tracing functionality
	voltage, current
	
	

	3.20. 
	Protection functions
	OVP, OCP, OPP, OTP
	
	

	3.21. 
	Electronic fuse
	yes, FuseLink function
	
	

	3.22. 
	Fuse delay at output-on
	yes
	
	

	3.23. 
	Arbitrary function
	at least one channel (EasyArb)
	
	

	3.24. 
	Display
	3.5" QVGA
	
	

	3.25. 
	Keys to save/recall instrument settings
	at least five
	
	

	3.26. 
	Power Consumption
	180W
	
	

	3.27. 
	Interfaces included
	USB-TMC, USB-CDC
	
	

	3.28. 
	Warranty period
	3 years
	
	

	3.29. 
	Documents to be provided together with technical offer
	· Copies of Manufacturer’s international ISO 9001, ISO 14001 and ISO 17025 certificates 

· 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 from the Manufacturer/ Authorised distributor proving that the equipment has authorised service on the territory of Uzbekistan
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	4.
	Multimeter
	
	

	4.1. 
	Measurements Functions
	DCV, DCI, True RMS, ACV and ACI, Frequency, Resistance, Capacitance, Continuity, Diode Test, Power

Measurements per Second: up to 200
	 
	

	4.2. 
	Mathematic Functions
	Limit Testing, Minimum/Maximum, Average, Offset, DC Power, dB, dBm
	 
	

	4.3. 
	Overload protection
	Not less than 1000 V
	
	

	4.4. 
	Simultaneous Display
	of not less than 3 counts
	
	

	4.5. 
	Digital Display
	at least 480,000 counts, updates at least 5 per second
	
	

	4.6. 
	Power consumption
	Maximum 25W
	
	

	4.7. 
	Display type
	TFT
	
	

	4.8. 
	Operating Temperature
	0 °C to + 55 °C
	
	

	4.9. 
	Storage Temperature
	-40 °C to + 70 °C
	
	

	4.10. 
	DC in ± (% of reading + % of range)
	· Range/ Accuracy: 400,000 mV/ 0,015+0,002 

· Range./Accuracy: 4,00000 V/ 0,015+0,002

· Range./Accuracy: 40,0000 V/ 0,020+0,002

· Range./Accuracy: 400,000 V/ 0,020+0,002

· Range./Accuracy: 1000,00 V/ 0,025+0,002
	
	

	4.11. 
	Frequency Counter Resolution
	· Measurement time/ Display range/ Resolution: 1 s/ 999,999 kHz/ 1 Hz

· Measurement time/ Display range/ Resolution: 100 ms/ 999,99 kHz/ 10 Hz

· Measurement time/ Display range/ Resolution: 10 ms/ 999,9 kHz/ 100 Hz
	
	

	4.12. 
	AC in ± (% of reading + % of range)
	· Range/ Accuracy: 400,000 mV/ 3,0+0,05

· Range/ Accuracy: 4,00000 V/ 1,5+0,05

· Range/ Accuracy: 40,0000 V/ 0,3+0,05

· Range/ Accuracy: 400,000 V/ 1,0+0,05

· Range/ Accuracy: 750,00 V/ 3,0+0,05
	
	

	4.13. 
	Continuity
	· Range: 4000 Ω

· Test Current Voltage drop: 1 mA

· Accuracy: 0,05+0,010
	
	

	4.14. 
	Resistance ± (% of reading + % of range)
	· Range/ Accuracy: 400,000 Ω/ 0,050+0,005

· Range/ Accuracy: 4,00000 kΩ/ 0,015+0,002

· Range/ Accuracy: 40,0000 kΩ/ 0,015+0,002

· Range/ Accuracy: 400,000 kΩ/ 0,030+0,003

· Range/ Accuracy: 4,00000 MΩ/ 0,060+0,005

· Range/ Accuracy: 40,0000 MΩ/ 0,250+0,003

· Range/ Accuracy: 250,000 MΩ/ 2,000+0,010
	
	

	4.15. 
	Diode Test
	· Range: 5 V

· Test Current Voltage drop: 1 mA

· Accuracy: 0,05+0,010
	
	

	4.16. 
	Capacitance in ± (% of reading + % of range)
	· Range/ Accuracy: 5,000 nF/ 2,0+2,5

· Range/ Accuracy: 50,00 nF/ 1,0+2,0

· Range/ Accuracy: 500,0 nF/ 1,0+0,5

· Range/ Accuracy: 5,000 μF/ 1,0+0,5

· Range/ Accuracy: 50,00 μF/ 1,0+0,5

· Range/ Accuracy: 500,0 μF/ 2,0+1,0
	
	

	4.17. 
	AC Current ± (% of reading + % of range)
	· Range/ Accuracy: 20,0000 mA/ 1,5+0,05

· Range/ Accuracy: 200,000 mA/ 0,5+0,05

· Range/ Accuracy: 2,00000 A/ 1,5+0,05

· Range/ Accuracy: 10,0000 A/ 2,5+0,05
	
	

	4.18. 
	DC Current ± (% of reading + % of range)
	· Range/ Accuracy: 20,0000 mA/ 0,05+0,010

· Range/ Accuracy: 200,000 mA/ 0,05+0,010

· Range/ Accuracy: 2,00000 A/ 0,25+0,070

· Range/ Accuracy: 10,0000 A/ 0,25+0,070
	
	

	4.19. 
	Frequency in ± (% of reading)
	· Range/ Frequency: AC Voltage all ranges/ 5 Hz–700 kHz

· Range/ Frequency: AC Current 20 mA, 200 mA/ 5 Hz–10 kHz

· Range/ Frequency: AC Current 2 A, 10 A/ 5 Hz–5 kHz

· Accuracy: 0,01
	
	

	4.20. 
	Interfaces
	USB and Ethernet
	
	

	4.21. 
	Warranty period
	3 years
	
	

	4.22. 
	Documents to be provided together with technical offer
	· Copies of Manufacturer’s international ISO 9001, ISO 14001 and ISO 17025 certificates 

· 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 from the Manufacturer/ Authorised distributor proving that the equipment has authorised service on the territory of Uzbekistan
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