Appendix No. 1
Table No. 1

Requirements and technical parameters of a two-channel source-measure unit (SMU) for measurement of static current-voltage characteristics of electron devices.

Parameters given below apply for each individual channel.
	No.
	Parameter
	Requirement
	The column to the fulfilment by the Tenderer*
	Pts

	1.
	2.
	3.
	4.
	5.

	1. 
	Device type
	
	specify
	

	2. 
	Manufacturer
	
	specify
	

	3. 
	Country
	
	specify
	

	4. 
	Year of manufacturing
	2010
	confirm
	

	5.
	General requirements
	Standalone operation under control of front panel using a text interface 
	confirm
	

	
	
	Operation controlled/triggered by other measurement device via a dedicated interface
	confirm
	

	
	
	Operation controlled by a computer via IEEE‑488 and/or Ethernet
	confirm
	

	
	
	SMU interfaces:

IEEE‑488,and/or Ethernet, RS-232 (control)
USB (exchange of data, scripts)
	confirm
	

	
	
	Computer interface USB/IEEE‑488:

Transmission speed:
( 1.0MB/s
Operating system:
min. Win2000/XP

Compatible: min. LabView and C/C++
	confirm
	

	
	
	Measurements in 2- and 4-wire (Kelvin) modes
	confirm
	

	
	
	Measurements using non-shielded and shielded (triaxial) cables; in case of traixial cables internal shield biased by buffer (guard); guard may be switched on/off
	confirm
	

	
	
	Operation modes:

- force voltage/measure current

 - force current/measure voltage


	confirm
	

	
	
	Operation in four quadrants of I-V plane
	confirm
	

	
	
	Operation under continuous or pulse force conditions
	confirm
	

	
	
	Measurements vs time; storing of measured data with time stamp
	confirm
	

	
	
	Operation with a floating output;
minimum absolute value of DC voltage between output "LO" and chassis earth ground 200V
	confirm
	

	
	
	High capacity buffer for measurement data;
min. 10000 readings
	specify
	

	
	
	Setting current compliance if voltage is forced or voltage compliance if current is forced
	confirm
	

	
	
	Internal protection against overheating
	confirm
	

	6.
	Min. range of.programmed voltage
	
(
500 mV
	specify
	0 pts

	5. 
	
	
(
200 mV
	
	3 pts

	6. 
	· voltage programming resolution
	
(
20 μV
	
	0 pts

	7. 
	
	
(
5 μV
	
	2 pts

	8. 
	· accuracy
	
(
500 μV
	
	

	9. 
	· voltage settling time
	
(
200 μs
	
	0 pts

	10. 
	
	
(
70 μs
	
	2 pts

	11. 
	Max. range of.programmed voltage
	
(
100 V
	
	0 pts

	12. 
	
	
(
200 V
	
	3 pts

	13. 
	· voltage programming resolution
	
(
20 mV
	
	0 pts

	14. 
	
	
(
5 mV
	
	2 pts

	15. 
	· accuracy
	
(
100 mV
	
	

	16. 
	· voltage settling time
	
(
2 ms
	
	0 pts

	17. 
	
	
(
700 μs
	
	2 pts

	7.
	Min. range of.programmed current
	
(
1 μA
	specify
	0 pts

	18. 
	
	
(
100 nA
	
	2 pts

	19. 
	· current programming resolution
	
(
10 pA
	
	0 pts

	20. 
	
	
(
2 pA
	
	2 pts

	21. 
	· accuracy
	
(
200 pA
	
	

	22. 
	· current settling time
	
(
50 ms
	
	0 pts

	23. 
	
	
(
20 ms
	
	2 pts

	24. 
	Max. range of.programmed current (continous mode)
	
(
100 mA
	
	0 pts

	25. 
	
	
(
1 A
	
	2 pts

	26. 
	· current programming resolution
	
(
500 μA
	
	0 pts

	27. 
	
	
(
50 μA
	
	2 pts

	28. 
	· accuracy
	
(
5 mA
	
	

	29. 
	· current settling time
	
(
1 ms
	
	0 pts

	30. 
	
	
(
150 μs
	
	2 pts

	31. 
	Max. range of.programmed current (pulse mode)
	
(
3 A
	
	0 pts

	32. 
	
	
(
5 A
	
	2 pts

	33. 
	· current programming resolution
	
(
1 mA
	
	0 pts

	34. 
	
	
(
250 μA
	
	2 pts

	35. 
	· accuracy
	
(
100 mA
	
	

	8.
	Min. range of.voltage measurement
	
(
500 mV
	specify
	0 pts

	36. 
	
	
(
200 mV
	
	3 pts

	37. 
	· display resolution
	
(
10 μV
	
	0 pts

	38. 
	
	
(
1 μV
	
	3 pts

	39. 
	· accuracy
	
(
275 μV
	
	

	40. 
	Max. range of.voltage measurement
	
(
100 V
	
	0 pts

	41. 
	
	
(
200 V
	
	3 pts

	42. 
	· display resolution
	
(
10 mV
	
	0 pts

	43. 
	
	
(
1 mV
	
	3 pts

	44. 
	· accuracy
	
(
80 mV
	
	

	45. 
	Input resistance
	
(
1 G(
	
	0 pts

	46. 
	
	
(
10 G(
	
	4 pts

	9.
	Min. range of.current measurement
	
(
1 μA 
	specify
	0 pts

	47. 
	
	
(
100 nA
	
	4 pts

	48. 
	· display resolution
	
(
10 pA
	
	0 pts

	49. 
	
	
(
1 pA
	
	3 pts

	50. 
	· accuracy
	
(
200 pA
	
	

	51. 
	Max. range of.current measurement (continuous mode)
	
(
100 mA
	
	0 pts

	52. 
	
	
(
1 A
	
	3 pts

	53. 
	· display resolution
	
(
100 μA
	
	0 pts

	54. 
	
	
(
10 μA
	
	3 pts

	55. 
	· accuracy
	
(
5 mA
	
	

	56. 
	Max. range of.current measurement (pulse mode)
	
(
1 A
	
	0 pts

	57. 
	
	
(
5 A
	
	3 pts

	58. 
	· display resolution
	
(
1 mA
	
	0 pts

	59. 
	
	
(
100 μA
	
	2 pts

	60. 
	· accuracy
	
(
70 mA
	
	

	10.
	Pulse operation
	
	specify
	

	
	· min. pulse width
	
(
200 μs
	
	

	
	· pulse programming resolution
	
(
5 μs
	
	

	11.
	Acceptance test 
	Final acceptance test at the Awarding   Entity site after installation and start up of the system
	confirm
	

	12.
	Minimum 12 month warranty
	assured
	specify
	

	13.
	Documentation in Polish or English
	assured
	confirm
	

	14.
	Deadline for completion of the tender 
	maximum 7 weeks after signing of contract
	specify
	


*Imprecise or inaccurate fulfilment  of the table in the column 4 will result in rejection of the offer.

Table No. 2

Requirements and technical parameters of a two-channel source-measure unit (SMU) for measurement of static current-voltage characteristics of electron devices.

Parameters given below apply for each individual channel.
	No.
	Parameter
	Requirement
	The column to the fulfilment by the Tenderer*
	Pts

	1.
	2.
	3.
	4.
	5.

	1. 
	Device type
	
	specify
	

	2. 
	Manufacturer
	
	specify
	

	3. 
	Country
	
	specify
	

	4. 
	Year of manufacturing
	2010
	confirm
	

	5. 
	General requirements
	Standalone operation under control of front panel using a text interface 
	confirm
	

	
	
	Operation controlled/triggered by other measurement device via a dedicated interface
	confirm
	

	
	
	Operation controlled by a computer via IEEE‑488 and/or Ethernet
	confirm
	

	
	
	SMU interfaces:

IEEE‑488,and/or Ethernet, RS-232 (control)
USB (exchange of data, scripts)
	confirm
	

	
	
	Measurements in 2- and 4-wire (Kelvin) modes
	confirm
	

	
	
	Measurements using non-shielded and shielded (triaxial) cables; in case of traixial cables internal shield biased by buffer (guard); guard may be switched on/off
	confirm
	

	
	
	Operation modes:

- force voltage/measure current

- force current/measure voltage
	confirm
	

	
	
	Operation in four quadrants of I-V plane
	confirm
	

	
	
	Operation under continuous or pulse force conditions
	confirm
	

	
	
	Measurements vs time; storing of measured data with time stamp
	confirm
	

	
	
	Operation with a floating output;
minimum absolute value of DC voltage between output "LO" and chassis earth ground 200V
	confirm
	

	
	
	High capacity buffer for measurement data;
min. 10000 readings
	specify
	

	
	
	Setting current compliance if voltage is forced or voltage compliance if current is forced
	confirm
	

	
	
	Internal protection against overheating
	confirm
	

	6.
	Min. range of.programmed voltage
	
(
500 mV
	specify
	0 pts

	6. 
	
	
(
200 mV
	
	3 pts

	7. 
	· voltage programming resolution
	
(
20 μV
	
	0 pts

	8. 
	
	
(
5 μV
	
	2 pts

	9. 
	· accuracy
	
(
500 μV
	
	

	10. 
	· voltage settling time
	
(
200 μs
	
	0 pts

	11. 
	
	
(
70 μs
	
	2 pts

	12. 
	Max. range of.programmed voltage
	
(
100 V
	
	0 pts

	13. 
	
	
(
200 V
	
	3 pts

	14. 
	· voltage programming resolution
	
(
20 mV
	
	0 pts

	15. 
	
	
(
5 mV
	
	2 pts

	16. 
	· accuracy
	
(
100 mV
	
	

	17. 
	· voltage settling time
	
(
2 ms
	
	0 pts

	18. 
	
	
(
700 μs
	
	2 pts

	7.
	Min. range of.programmed current
	
(
10 nA
	specify
	0 pts

	19. 
	
	
(
1 nA
	
	2 pts

	20. 
	· current programming resolution
	
(
100 fA
	
	0 pts

	21. 
	
	
(
20 fA
	
	2 pts

	22. 
	· accuracy
	
(
4 pA
	
	

	23. 
	· current settling time
	
(
500 ms
	
	0 pts

	24. 
	
	
(
150 ms
	
	2 pts

	25. 
	Max. range of.programmed current (continous mode)
	
(
100 mA
	
	0 pts

	26. 
	
	
(
1 A
	
	2 pts

	27. 
	· current programming resolution
	
(
200 μA
	
	0 pts

	28. 
	
	
(
20 μA
	
	2 pts

	29. 
	· accuracy
	
(
5 mA
	
	

	30. 
	· current settling time
	
(
1 ms
	
	0 pts

	31. 
	
	
(
150 μs
	
	2 pts

	32. 
	Max. range of.programmed current (pulse mode)
	
(
3 A
	
	0 pts

	33. 
	
	
(
5 A
	
	2 pts

	34. 
	· current programming resolution
	
(
1 mA
	
	0 pts

	35. 
	
	
(
250 μA
	
	2 pts

	36. 
	· accuracy
	
(
100 mA
	
	

	8.
	Min. range of.voltage measurement
	
(
500 mV
	specify
	0 pts

	37. 
	
	
(
200 mV
	
	3 pts

	38. 
	· display resolution
	
(
10 μV
	
	0 pts

	39. 
	
	
(
1 μV
	
	3 pts

	40. 
	· accuracy
	
(
275 μV
	
	

	41. 
	Max. range of.voltage measurement
	
(
100 V
	
	0 pts

	42. 
	
	
(
200 V
	
	3 pts

	43. 
	· display resolution
	
(
10 mV
	
	0 pts

	44. 
	
	
(
1 mV
	
	3 pts

	45. 
	· accuracy
	
(
80 mV
	
	

	46. 
	Input resistance
	
(
1013 (
	
	0 pts

	47. 
	
	
(
1014 (
	
	4 pts

	9.
	Min. range of.current measurement
	
(
1 nA
	specify
	0 pts

	48. 
	
	
(
100 pA 
	
	4 pts

	49. 
	· display resolution
	
(
10 fA
	
	0 pts

	50. 
	
	
(
1 fA
	
	3 pts

	51. 
	· accuracy
	
(
300 fA
	
	

	52. 
	Max. range of.current measurement (continuous mode)
	
(
100 mA
	
	0 pts

	53. 
	
	
(
1 A
	
	3 pts

	54. 
	· display resolution
	
(
100 μA
	
	0 pts

	55. 
	
	
(
10 μA
	
	3 pts

	56. 
	· accuracy
	
(
5 mA
	
	

	57. 
	Max. range of.current measurement (pulse mode)
	
(
1 A
	
	0 pts

	58. 
	
	
(
5 A
	
	3 pts

	59. 
	· display resolution
	
(
1 mA 
	
	0 pts

	60. 
	
	
(
100 μA
	
	2 pts

	61. 
	· accuracy
	
(
70 mA
	
	

	10.
	Pulse operation
	
	specify
	

	
	· min. pulse width
	
(
200 μs
	
	

	
	· pulse programming resolution
	
(
5 μs
	
	

	11.
	Acceptance test 
	Final acceptance test at the Awarding Entity site after installation and start up of the system
	confirm
	

	12.
	Minimum 12 month warranty
	assured
	specify
	

	13.
	Documentation in Polish or English
	assured
	confirm
	

	14.
	Deadline for completion of the tender 
	maximum 7 weeks after signing of contract
	specify
	


*Imprecise or inaccurate fulfilment  of the table in the column 4 will result in rejection of the offer.
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