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TENDER SPECIFICATIONS
Power Supply

FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

Dimensions: 225 x 205 x 100 mm approx. (8.85 x 8.07 x 3.93 inches approx.). Weight: 2 kg approx. (4.4 pounds approx.)
EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Dimensions: 410 x 298 x 107 mm approx. (16.14 x 11.73 x 4.21 inches approx.). Weight: 2 kg approx. (4.4 pounds approx.).
Modules

Basic Electrical Laws Concepts
N-M1. Direct Current (DC) Circuits Module.

Circuit blocks:

    Resistance circuit. (Circuit#1).

    Series/parallel resistors. (Circuit#2).

    Series/parallel resistors circuit with source. (Circuit#3).

    Intensity regulation. (Circuit#4).

    Wheatstone bridge. (Circuit#5).

    Faults study. (Circuit#6).

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.
Basic Electrical Laws Concepts
Robust construction.
Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                                   or
- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).
Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Measurement managing and checking instruments:

1.-  Electronic instrumentation operation. Use of multimeter.

2.-  Faults study of F1 in resistance circuit.

3.-  Faults study of F2 in resistance circuit.

4.-  Theoretical/practical exercises.

Ohm’s Law:

5.-  Ohm’s Law verification.

6.-  Power calculation.

7.-  Theoretical/practical exercises.

Resistors: characteristics and types:

8.-  Resistor measurements.

9.-  Faults study of F1 in resistors circuit.

10.-Faults study of F2 in resistors circuit.

11.-Theoretical/practical exercises.

Resistors association and the Wheatstone bridge:

12.-Voltage and current measurement in a circuit with resistors connected in series.

13.-Parallel configuration study.

14.-The Wheatstone bridge.

15.-Faults study of F1 in series resistors circuit.

16.-Faults study of F2 in parallel resistors circuit.

17.-Faults study of F1 in Wheatstone bridge circuit.

18.-Faults study of F2 in Wheatstone bridge circuit.

19.-Theoretical/practical exercises.

Kirchoff’s laws:

20.-Kirchoff’s first law.

21.-Kirchoff’s second law.

22.-Fault study using Kirchoff’s law.

23.-Theoretical/practical exercises.

Additional practical possibilities:

24.-Voltage/current dividers.

25.-Batteries and switches.

26.-Power source in series and parallel.

27.-The rheostat and potentiometer. 

-Several other exercises can be done and designed by the user.
N-M2. Alternating Current (AC) Circuits Module.
Circuit blocks:

    Waveforms. (Circuit#1).

    Transformers. (Circuit#2).

    Reactive mixed circuits. (Circuit#3).

    Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.
Basic Electrical Laws Concepts
Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).    
                    or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Alternating signal characteristics. Instruments:

1.-  Waveforms study in AC.

2.-  Faults study of F1 in the circuit#1 (Waveform circuit).

3.-  Faults study of F2 in the circuit#1 (Waveform circuit).

4.-  Relation between peak values and RMS for sinusoidal waves.

5.-  Resistance in a sinusoidal alternating current.

6.-  Measurements using the oscilloscope.

7.-  Voltage and current phase angles for resistors in sinusoidal alternating current.

8.-  Sinusoidal AC resistors in series.

9.-  Sinusoidal AC resistors in parallel.

10.-Theoretical/practical exercises.

Behaviour of AC capacitors and inductors:

11.-Capacitance with square waveform and sinusoidal input current.

12.-Inductance with square waveform and a sinusoidal input voltage.

13.-Reactive reactance, Xc, variations with the frequency.

14.-Faults study in capacitors.

15.-Reactive capacitance variations with the capacitance.

16.-AC capacitors in parallel.

17.-AC capacitors in series.

18.-AC capacitors as voltage dividers.

19.-Inductance in an AC circuit.

20.-Inductive reactance variations with the inductance.

21.-Inductors in series in an AC circuit.

22.-Theoretical/practical exercises.

Basic theorems and capacitance and inductance circuits:

23.-AC resistor-capacitor circuits in series.

24.-AC resistor-capacitor circuits in parallel.

25.-AC resistor-inductor circuits in series.

26.-Study of Fault 1 in the circuit#3 (Reactive mixed circuits).

27.-Study of Fault 2 in the circuit#3 (Reactive mixed circuits).

28.-AC resistor-inductor circuits in parallel.

29.-Theoretical/practical exercises.

RLC Circuits:

30.-Resistance-capacitance filters.

31.-Filters inductive resistance. 

32.-Theoretical/practical exercises.

Resonance:

33.-AC L-C circuits in parallel with low impedance source.

34.-Faults study of F1 in the resonance circuit.
Basic Electrical Laws Concepts
35.-Faults study of F2 in the resonance circuit.

36.-AC L-C circuits in parallel with high impedance source.

37.-Circuit frequency response and bandwidth.

38.-AC R-L-C circuits in series. 

39.- Theoretical/practical exercises.

The transformer:

40.-Intermediate frequency transformers.

41.-Transformer with load.

42.-Current measurement in the secondary transformer with charge.

43.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user.
M16/N-M16. Electric Networks Module.
Circuit blocks:

Series/Parallel connections. (Circuit#1).

AC/DC. (Circuit#2).

Superposition. (Circuit#3).

   Triangle/Star (∆|Y).  (Circuit#4).
Bridges. (Circuit#5).

Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).  
                  or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Ohm’s law:

1.- Calculation of the internal resistance of a continuous source.

2.-  Faults study in an internal resistance.

3.-  Internal resistance calculation of an alternating source.

4.-  Theoretical/practical exercises.

Electrical power:

5.-  Power transferred by a DC source to load.

6.-  Power transferred to a load by an AC source.

7.-  Theoretical/practical exercises.

Basic Electrical Laws Concepts
Power supplies combination:

8.-  DC+AC assembly.

9.-  Error study in the circuit, DC assembly.

10.-DC+AC assembly. 

11.-Theoretical/practical exercises.

Thèvenin’s and Norton’s theorems:

12.-Thèvenin and Norton equivalent circuits.

13.-Theoretical/practical exercises.

Superposition theorem:

14.-Application of the superposition theorem.

15.-Faults study in the superposition circuit.

16.-Theoretical/practical exercises.

Star/triangle transformation:

17.-Resistance measurement between terminals.

18.-Theoretical/practical exercises.
Wheatstone bridge:

19.-Calibration of a Wheatstone bridge fed by a DC source.
20.-Faults study in the Wheatstone bridge circuit.

21.-Wheatstone bridge calibration fed by an AC source.

21.-Theoretical/practical exercises.

Additional practical possibilities:

23.-Millman’s theorem. 

-Several other exercises can be done and designed by the user.
M17/N-M17. Electromagnetism Module.

Circuit blocks:

Coils. Hall effect probe. Materials. (Circuit#1).

Solenoid. (Circuit#2).

Excitation. Relays. (Circuit#3).

Hall effect probe. DC Motor. (Circuit#4).

Stepping motor. (Circuit#5).

Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                 or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).
Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
Basic Electrical Laws Concepts
EXERCISES AND PRACTICAL POSSIBILITIES
Magnetic fields:

1.-  Magnetic fields measurement.

2.-  Armature electromotive force. Coil reactance calculation.

3.-  Theoretical/practical exercises.
Electromagnetic applications:

4.-  Mutual Inductance.

5.-  Basic operation of the transformer.

6.-  Core effect in a transformer response.

7.-  Failure 1. Fault study in circuit#1 (Coils. Hall effect probe. Materials).

8.-  Basic operation of the solenoid.

9.-  Failure 2. Faults study in the circuit#2 (Solenoid).

10.-Basic operation of a relay.

11.-Contacts position self-holding.

12.-Failure 3. Faults study in the circuit#3 (Excitation. Relays). 

13.-Theoretical/practical exercises.

Direct current motor:

14.-Characteristic Speed/Voltage of a direct current motor.

15.-Motor used as DC generator.

16.-Counter-EMF. 

17.-Theoretical/practical exercises.

Stepping motor:

18.-Stepping motor working.

19.-Failure 4. Faults study in circuit#5 (Stepping motor). 

20.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user.
M18/N-M18. Three-phase Circuits Module.
Circuit blocks:

Three-phase generator.

Triangle/Star. (∆|Y).

Phase-synchronism detector.

Current resistors.

Loads.

Phase-sequence detector.

Three-phase rectifiers:

    -Full wave three-phase rectifier.

    -Half wave three-phase rectifier. 

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Basic Electrical Laws Concepts
Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).  
                         or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Generation of a three-phase system:

1.-  Checking of the three-phase system.

2.-  Calculation of the voltage values.

Three-phase load in star and triangle:

3.-  Triangle/star equivalence.

4.-  Decompensation of the star.

5.-  Out-phase between voltage and current (reactance).

6.-  Measurement of the power factor.

7.-  Correction of the power factor.

Synchronism detector:

8.-  Out-phase generation between waves.

9.-  Detection of out-phase between waves.

Phase-sequence detector:

10.-Waves in direct sequence.

11.-Waves in inverse sequence.

Three-phase rectifier:

12.-Half-wave three-phase rectifier.

13.-Full-wave three-phase rectifier. 

-Several other exercises can be done and designed by the user.
Analog Electronics

M6/N-M6. Oscillators Module.
Circuit blocks:

RC and LC oscillators. (Circuit#1).

Wien bridge. (Circuit#2).

Colpitts, Hartley oscillators. (Circuit#3).

Astable multivibrator. (Circuit#4).

555 Timer. (Circuit#5).

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Analog Electronics
Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).
Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
RC and LC nets oscillators:

1.-  RC net oscillator.

2.-  LC net oscillator.

3.-  Faults study with RC and LC net oscillators.

4.-  Theoretical/practical exercises.

Wien bridge oscillator:

5.-  Wien bridge.

6.-  Faults study on the Wien bridge oscillator. 

7.-  Theoretical/practical exercises.

Colpitts oscillator. Hartley oscillator:

8.-  Colpitts oscillator.

9.-  Hartley oscillator.

10.-Faults study with the Colpitts oscillator. 

11.-Theoretical/practical exercises.

Astable multivibrator:

12.-Astable multivibrator.

13.-Faults study with an astable multivibrator. 

14.-Theoretical/practical exercises.

555 Timer:

15.-Astable multivibrator.

16.-Faults study of 555 timer. 

17.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user.
M7/N-M7. Operational Amplifiers Module.
Circuit blocks:

Operational amplifier.

Inverting amplifier.

Non-inverting amplifier.

Adder.

Differential amplifier.

Comparator.

Channels.

Sources.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Analog Electronics
Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).   
                           or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Operational amplifier characteristics:

1.-  Operational amplifier study.

2.-  Closed-loop output compensation voltage.

3.-  Operational amplifier fault study. 

4.-  Theoretical/practical exercises.

The inverting amplifier:

5.-  Inverting amplifier study.

6.-  Inverting amplifier fault study.

7.-  Theoretical/practical exercises.

The non-inverting amplifier:

8.-  Study of the non-inverting amplifier.

9.-  Voltage follower.

10.-Fault study in the non-inverting amplifier.

11.-Theoretical/practical exercises.

The adder amplifier:

12.-Adding amplifier study.

13.-Faults study in the adding amplifier.

14.-Theoretical/practical exercises.

The differential amplifier:

15.-Differential amplifier study.

16.-Differential amplifier fault study.

17.-Theoretical/practical exercises.

Comparators:

18.-Comparator study.

19.-Comparators fault study. 

20.-Theoretical/practical exercises.

Additional practical possibilities:

21.-Attenuator.

22.-Voltage divider.

23.-Open-loop operation. 

-Several other exercises can be done and designed by the user.
M8/N-M8. Filters Module.
Circuit blocks:

RC filters. (Circuit#1).

LC filter. (Circuit#2).

T-shaped filter. (Circuit#3).

Active filters. (Circuit#4).

Association of filters. Distorted signal filters. (Circuit#5 and Circuit#6).

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Analog Electronics
Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz. 
- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).  
              or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)

EXERCISES AND PRACTICAL POSSIBILITIES
RC and LC filter responses:

1.-  Frequency response.

2.-  Low-pass filter.

3.-  High-pass filter.

4.-  LC Circuit.

5.-  Faults study in low-pass filter.

6.-  Faults study in high-pass filter. 

7.-  Theoretical/practical exercises.

T-shaped filter:

8.-  Filter with double T link.

9.-  Signal generator circuit.

10.-Faults study in RC filters with double T. 

11.-Theoretical/practical exercises.

Active filters:

12.-Low-pass filter with load.

13.-Low-pass filter with an operational amplifier.

14.-High-pass filter with load.

15.-High-pass filter with an operational amplifier.

16.-The attenuation is cumulative.

17.-Use of operational amplifier.

18.-Faults study in active filters. 

19.-Theoretical/practical exercises.

Association of filters:

20.-Behaviour of the filter.

21.-Filtering of a distorted signal.

22.-Filter in cascade, low pass filter and high pass filter.

23.-Filter in parallel.

24.-Faults study in filters. 

25.-Theoretical/practical exercises.

Additional practical possibilities:

26.-Band-pass and band-stop filters. 

-Several other exercises can be done and designed by the user.
Digital Electronics

M60/N-M60. Analog/Digital Converters Module.
Circuit blocks:

Generators.

D/A converter.

A/D converter.

Adder.

Sample & Hold.

Leds.

Logic control.

Integrator.

Counter.

Flash converter.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).  
            or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- Sampling theorem.

2.- Monopolar simple ramp converter.

3.- Monopolar double ramp converter.

4.- Monopolar binary ramp converter.

5.- A/D integrated converter. Monopolar assembly.

6.- A/D integrated converter. Bipolar assembly.

7.- Flash converter. 

-Several other exercises can be done and designed by the user.
Digital Electronics
M61/N-M61. Digital/Analog Converters Module.
Circuit blocks:

Generators.

R-2R converter.

Weighted converter.

D/A converter.

Serial converter.

Amplifier.

Adder.

Sample/Hold.

Frequency-voltage converter.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).  
       or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- D/A converter of weighted divider resistors.

2.- Analog switches errors.

3.- D/A converter of R-2R ladder.

4.- Current division in R-2R ladder converter.

5.- D/A converter of inverted ladder.

6.- D/A integrated converter.

7.- Serial data input D/A converter.

8.- D/A converter of pulse width modulation. 

-Several other exercises can be done and designed by the user.
Digital Electronics
M10/N-M10. Digital Systems & Converters Module.
Circuit blocks:

Potentiometer.

BCD counter.

Binary counter.

Logic monitors.

Display.

Shot clocks.

Logic switches.

Flip Flop RS.

Analog multiplexer.

Analog integrator.

Monostable.

Logic gates.

Astable.

Analog comparator.

D/A converter.

Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
       or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Analog switching. Bistable, astable and monostable family:

1.-  Characteristics of an analog switch chip.

2.-  Faults study of F1 in the analog multiplexer.

3.-  Faults study of F3 in the analog multiplexer.

4.-  Characteristics of a Latch integrated circuit type S-R.

5.-  Faults study of F2 in the bistable.

6.-  Characteristics of an astable integrated circuit.

7.-  Faults study of F8 in the astable. 

8.-  Characteristics of a monostable integrated circuit. 

9.-  Theoretical/practical exercises.

Digital Electronics
Binary/BCD counters & 7-segments displays:

10.-Characteristics of a 74ALS193 binary up/down counter and a 7-segment display.

11.-Faults study of F6 in the binary counter.

12.-Characteristics of the BCD up/down counter and 7-segment display.

13.-Faults study in the BCD counter. 

14.-Theoretical/practical exercises.

Comparators and analog integrators:

15.-Characteristics of an analog comparator.

16.-Analog integrator.

17.-Faults study of F7 in the analog integrator.

18.-Triangular wave generation. 

19.-Theoretical/practical exercises.

A/D and D/A conversion:

20.-D/A converter.

21.-A/D converter. 

22.-Theoretical/practical exercises.

Applications:

23.-Random number generator.

24.-Measuring the time between two events. 

25.-Theoretical/practical exercises.

Additional practical possibilities:

26.-Synchronous/asynchronous counter. 

-Several other exercises can be done and designed by the user.
M11/N-M11. Digital Electronics Fundamentals Module.
Circuit blocks:

Logical source. (Circuit#1).

Sources. (Circuit#2).

TTL logical gates. (Circuit#3).

CMOS logical gates. (Circuit#4).

Open collector gates. (Circuit#5).

Schmitt trigger. (Circuit#6).

Three-states. (Circuit#7).

Channels.

Sources.

Indicators.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Digital Electronics
Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
              or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Numbers systems:

1.-  Voltage measurement in a circuit of sources.

2.-  Faults study in the source circuit. 

3.-  Theoretical/practical exercises.

Logical circuits:

4.-  Logical diode.

5.-  Fault study in sources.

6.-  Logic with transistor and diodes.

7.-  Faults study in transistor/diode circuit. 

8.-  Theoretical/practical exercises.
TTL gates:

9.-  Basic function gates.

10.-Faults study in TTL circuit.

11.-Faults study in logic gates. 

12.-Theoretical/practical exercises.

CMOS gates:

13.-Basic function gates.

14.-Faults study in CMOS circuit. 

15.-Theoretical/practical exercises.

Boolean algebra and logical functions:

16.-Study of use of circuit#3 (TTL logical gates). 

17.-Theoretical/practical exercises.

Open collector gates:

18.-Study of the use of circuit#5 (Open collector gates).

19.-Theoretical/practical exercises.

Others types of integrated gates:

20.-Study of simple operations with a Schmitt Trigger inverter.

21.-Operation study of a three-state buffer.

22.-Study of the fault in the circuit#7 (Three-states). 

23.-Theoretical/practical exercises.

Additional practical possibilities:

24.-JK Flip-Flop.

25.-Control of data bus. 

-Several other exercises can be done and designed by the user.
M12/N-M12. Basic Combinational Circuits Module.
Circuit blocks:

Encoder. (Circuit#1).

Decoder. (Circuit#2).

Multiplexer. (Circuit#3).

Demultiplexer. (Circuit#4).

Comparator. (Circuit#5).

Adder. (Circuit#6).

Parity. (Circuit#7).

Indicators.

Channels.

Sources.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

Digital Electronics
AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.
Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
      or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Encoders:

1.-  Study of an encoder.

2.-  Faults study in the encoder. 

3.-  Theoretical/practical exercises.

Decoders:

4.-  Study of a decoder.

5.-  Faults study in the decoder. 

6.-  Theoretical/practical exercises.

Multiplexers:

7.-  Study of a multiplexer.

8.-  Faults study in the multiplexers. 

9.-  Theoretical/practical exercises.

Demultiplexers:

10.-Study of a demultiplexer.

11.-Faults study in demultiplexers. 

12.-Theoretical/practical exercises.

Digital comparators:

13.-Study of a comparator.

14.-Faults study in a comparator. 

15.-Theoretical/practical exercises.
Arithmetic and logic operations:

16.-Study of an adder.

17.-Faults study in the arithmetic and logic operations.

18.-Study of a parity generator.

19.-Faults study in the parity generator. 

20.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user.
Digital Electronics
M13/N-M13. Basic Sequential Circuits Module.
Circuit blocks:

Logic gates. (Circuit#1).

RS Bistable. (Circuit#2).

Shift registers. (Circuit#3).

Counters. (Circuit#4).
Logic displays.

Sources.

Signal generator.

Clock.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.
AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Bistables:

1.-  Bistables.

2.-  Bistable S-R using NAND gates.

3.-  Practical performance.

4.-  Faults study in the bistables. 

5.-  Theoretical/practical exercises.

Shift registers:

6.-  Shift registers.

7.-  Faults study of the shift registers. 

8.-  Theoretical/practical exercises.

Counters:

9.-  Steps to be followed for the assembly of a counter.

10.-Faults study of the counters. 

11.-Theoretical/practical exercises.

Synchronous sequential circuits:

12.-Practice of the synchronised.

13.-Faults study of the synchronised sequential circuits. 

14.-Theoretical/practical exercises. 
Memories: 

15.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user. 
N-M15. Own Development Module.
Development board.

Power supply connector.

Digital visual display unit.

Logical source.

Set of potentiometers.

Pulse generator and inverters.

Interrupter.

Clock.
Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.
AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
Semiconductors

N-M3. Semiconductors I Module.
Circuit blocks:

Diode. (Circuit#1).

Signal filtration. (Circuit#2).

Diodes bridge. (Circuit#3).

Zener diode. (Circuit#4).

BJT transistor. (Circuit#5).

NPN and PNP as switch. (Circuit#6).

NPN amplification. (Circuit#7).

PNP amplification. (Circuit#8).

Sources.

Load.

Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Characteristics of the PN junction:

1.-  Study of the diode.

2.-  Faults study in diodes. 

3.-  Theoretical/practical exercises.

The diode as a rectifier element:

4.-  Half wave rectifier.

5.-  Faults study in rectifier circuit.

6.-  Bridge rectifier.

7.-  Faults study in bridge rectifier. 

8.-  Theoretical/practical exercises.

The Zener diode:

9.-  Voltage regulator with a Zener diode.

10.-Faults study in Zener circuit. 

11.-Theoretical/practical exercises.

Study and characteristics of the transistor:

Semiconductors
12.-Study of the transistor.

13.-Faults study in the transistor. 

14.-Theoretical/practical exercises.
Transistor characteristics operating as a switch:

15.-Study of the transistor as a switch. 

16.-Theoretical/practical exercises.

Common emitter amplifier:

17.-Study of the common emitter NPN amplifier.

18.-Faults study in amplifier circuit.

19.-Study of the common emitter PNP amplifier. 

20.-Theoretical/practical exercises.

Additional practical possibilities:

21.-Voltage doubler.

22.-Power supply filtering. 

-Several other exercises can be done and designed by the user.
M4/N-M4. Semiconductors II Module.
Circuit blocks:

Complementary transistors. (Circuit#1).

Darlington configuration. (Circuit#2).

Differential amplifier. (Circuit#3).

JFET field-effect transistors. (Circuit#4).

Analog switch. (Circuit#5).

Direct coupling. (Circuit#6).

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
          or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Complementary transistors pair:

1.-  Complementary transistors pair.

2.-  Transistors pair with alternating signal.

3.-  Faults study of the complementary transistors pair. 

4.-  Theoretical/practical exercises.

Semiconductors
Darlington configuration:

5.-  Darlington configuration.

6.-  Faults study of the Darlington configuration. 

7.-  Theoretical/practical exercises.

Differential amplifier:

8.-  Differential amplifier.

9.-  Faults study in the differential amplifier. 

10.-Theoretical/practical exercises.

Study and characteristics of the JFET transistor:

11.-JFET characteristics.

12.-Faults study with the JFET transistor. 

13.-Theoretical/practical exercises.

Analog switch:

14.-Analog switch. 

15.-Theoretical/practical exercises.

Direct coupled amplifier:

16.-Direct coupled amplifier.

17.-Faults study in an amplifier coupled directly. 

18.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user.
M14/N-M14. Optoelectronics Module.
Circuit blocks:

Lamp. (Circuit#1).

Sources. (Circuit#2).

Bargraph. (Circuit#3).

LDR. (Circuit#4).

Photodiodes, optic fiber. (Circuit#5).

Converter. (Circuit#6).

Amplifier. (Circuit#7).

Differential amplifier. (Circuit#8).

Infrared photodiodes. (Circuit#9).

LCD Display, 7-segment BCD. (Circuit#10).

Buzzer.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Semiconductors
Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
Light transmitters and liquid crystal display (LCD):

1.-  Light transmitters.

2.-  Bargraph.

3.-  LCD display and 7-segment display.

4.-  Faults study in light transmitters and liquid crystal display.

5.-  Theoretical/practical exercises.

Photo-conducting cells:

6.-  Light dependent resistors.

7.-  Alarm.

8.-  Faults study on the photo-conducting cell. 

9.-  Theoretical/practical exercises.

Fiber optics:

10.-Fiber optics practice.

11.-Faults study using fiber optics. 

12.-Theoretical/practical exercises.
Infrared:

13.-Circuit with infrared diodes.

14.-Faults study of the infrared diodes. 

15.-Theoretical/practical exercises.

-Several other exercises can be done and designed by the user.
Instrumentation & Control

M41. Resistance Transducers.
The unit has five different types of transducers: PTC, NTC, LDR, strain gauge and RTD.

On the chassis there are a lamp, a heater and the sensors. The lamp is used to control the illumination incident. The unit also include a dark cover box whose aim is to avoid the environmental light noise. The heater is used to control the temperature.

Elements included:

    Lamp:

        -Voltage: 12 Vdc.

        -Illumination intensity: 200 lumens.

        -Power dissipation: 5 W max.

    Heater resistor:

        -Voltage: 12 Vdc.

        -Power dissipation: 4 W max.

    PTC:

        -Resistance @ 25 ºC: 100 Ohm.

        -Operating temperature max: +70 ºC.

    NTC:

        -Resistance @ 25ºC: 150 Ohm.

        -Temperature coefficient: -3.9 %/ºC.

        -Temperature sensing range: -55 to +150 ºC.

    RTD:

        -Resistance @ 0ºC: 100 Ohm.

        -Sensibility: +0.3851 Ohm/ºC.

        -Temperature sensing range: -220 ºC to +650 ºC.

    LDR:

        -Resistance: 5.4K min, 12.6K max.

        -Power dissipation: 250 mW max.

        -Peak wavelength: 550 nm.

    Strain gauge:

        -Resistance: 120 Ohm.

        -Power dissipation: 100 mW max.

        -Factor: 2.1.

        -Length: 5 mm.

All the connections of the different sensors and lamp are done using the 2 mm terminals available on the unit front panel, with diagrams describing their functions.

Instrumentation & Control
Required elements (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

Dimensions: 405 x 300 x 350 mm approx. (15.9 x 11.8 x 13.7 inches approx.). Weight: 6 kg approx. (13.22 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.-Study of the properties of NTC for the measurement of temperature.

2.-Study of the properties of PTC for the measurement of temperature.

3.-Study of the properties of LDR for the measurement of light intensity.

4.-Study of the properties of RTD for the measurement of temperature.

5.-Study of the properties of strain gauge for the measurement of deformation. 

-Several other exercises can be done and designed by the user.
M44. Applications of Light.
On the chassis there are two holders with a lamp and the sensors. The lamp is used to control the illumination incident. The unit also includes a dark cover box whose aim is to avoid the environmental light noise.

Elements included:

    Lamp:

-Voltage: 12 Vdc.

-Power dissipation: 5 W max.

-Illumination intensity: 200 lumens.

    Photodiode:

-Power dissipation: 250 mW max.

-Sensibility: 0.34 A/W.

-Dark current: 200 nA.

-Peak wavelength: 550 nm.

-Reverse voltage: 10V max.

    Phototransistor:

-Current collector max.: 20 mA.

-Peak wavelength: 570 nm.

    LDR:

-Power dissipation: 250 mW max.

-Peak wavelength: 550 nm.

    Photovoltaic cell:

-Power dissipation: 250 mW max.

-Peak wavelength: 550 nm.

    IR Emitter:

-Power dissipation: 470 mW max.

-Current max: 200 mA.

-Peak wavelength: 880 nm.

    IR Receiver:

-Power dissipation: 470 mW max.

-Current max: 200 mA.

-Peak wavelength: 880 nm.

All the connections of the different sensors and lamp are done using the 2 mm terminals available on the unit front panel, with diagrams describing their functions.

Required elements (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Instrumentation & Control
Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

Dimensions: 405 x 300 x 350 mm approx. (15.9 x 11.8 x 13.7 inches approx.). Weight: 6 kg approx. (13.22 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- Study of the equivalent electrical circuit of a photodiode.

2.- Study of the V-I characteristic of a photodiode.

3.- Study of the photovoltaic and photoconductive modes of a photodiode.

4.- Study the “ON/OFF” operation mode of a phototransistor.

5.- Measurement of light intensity using a photovoltaic cell.

6.- Study of the properties of light dependent resistors (LDR).

7.- Study of different applications using IR sensors. 

8.- Study of a real application for controlling the light intensity using PID control elements. 

-Several other exercises can be done and designed by the user.
M45. Linear Position and Force.
Force sensor:

    -Voltage: 5 Vdc.

    -Current: 1.6 mA max.

    -Power dissipation: 19.2 mW max.

    -Operating force: 0 – 1500 g.

    -Sensitivity: 24 mV/g.

Linear position sensor:

    -Resistance range: 500 Ohms – 10 K.

Ohms:

    -Tolerance: +/- 20%.

    -Temperature characteristic: 0 – 200 ppm/ºC max.

    -Operating temperature max.: -40 ºC – +130 ºC.

LVDT:

    -Voltage input: 15 Vac.

    -Current input: 10 – 13 mA.

    -Length of work: +/- 1 mm.

    -Operating temperature max.: -40 ºC – +80 ºC.

Strain gauge:

    -Resistance: 120 Ohm.

    -Power dissipation: 100 mW max.

    -Factor: 2.1.

    -Length: 5 mm.

Potentiometer:

    -Resistance: 10 K.

    -Power dissipation: 470 mW max.

    -Current max.: 200 mA.

All the connections of the different sensors and elements are done using the 2 mm terminals available on the unit front panel, with diagrams describing their functions.

Required elements (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz. 
Dimensions: 405 x 300 x 350 mm approx. (15.9 x 11.8 x 13.7 inches approx.). Weight: 6 kg approx. (13.22 pounds approx.)
Instrumentation & Control
EXERCISES AND PRACTICAL POSSIBILITIES
1.- Force sensor.

2.- Linear position sensor.

3.- Displacement measurement by LVDT.

4.- Strain measurement by strain gauges.

5.- Potentiometer.

-Several other exercises can be done and designed by the user.
M46. Environmental Measurements.
Heater resistor:

    -Voltage: 12 Vdc.

    -Power dissipation: 4 W max.

Temperature sensor:

    -Voltage supply: 4 – 30 Vdc.

    -Sensibility: 10 mV/ºC.

Humidity sensor:

    -Voltage supply: 4 – 5.8 Vdc.

    -Current supply: 500 mA.

    -Operating temperature: -40 – 85 ºC.

Differential pressure sensor:

    -Voltage supply: 10 – 16 Vdc.

    -Pressure range: 0 – 30 psi.

    -Sensibility: 3.33 mV/psi.

Air speed sensor:

    -Voltage supply: 3.15 – 3.45 Vdc.

    -Analog output: 0.5 – 2 Vdc.

    -Flow range: 0 – 3 m/s.

Manometer.

Air compressor.

All the connections of the different sensors and elements are done using the 2 mm terminals available on the unit front panel, with diagrams describing their functions.

Required elements (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

Dimensions: 405 x 300 x 350 mm approx. (15.9 x 11.8 x 13.7 inches approx.). Weight: 6 kg approx. (13.22 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- Temperature sensor characteristics.

2.- Air speed sensor characteristics.

3.- Differential pressure sensor characteristics.

4.- Humidity sensor characteristics. 

-Several other exercises can be done and designed by the user.
Instrumentation & Control
M47. Rotational Speed & Position Control.
DC motor:

    -Nominal voltage: 12 Vdc.

    -Maximum load speed: 3500 rpm approx.

    -EFM: 1401 mV/rpm.

DC tachometer:

    -Power: 1.21 W.

    -Velocity: 7800 rpm.

    -Voltage/Velocity Relationship: 0.214 mV/rpm.

Inductive sensor:

    -Output voltage: up to 10 Vpp.

    -Body-housing material: Steel.

    -Operating temperature range: -40ºC – +60ºC.

    -Inductance: 12 mH +/- 10%.

    -Coil resistance: 130 Ω +/- 10%.

Slot optical sensor:

    Diode:

        -VF max: 1.7 V, Ir max: 100 µA. 

        -Vr : 2 V. Po max: 100 mW.

    Photodetector:

        -VCEO max: 30 V. VECO max: 5 V. 

        -Dissipated power: 100 mW (max).

        -Maximum operation frequency:100 kHz.

        -VO in output bornes of M47: 0.0 – 5 V to VS=5 VDC. 
Infrared reflective sensor:

    Diode:

        -VF max: 1.6 V, Vr max: 3 V. 

        -Po max: 70 mW.

    Photodetector:

        -VCEO max: 30V, VECO max: 5V. 

        -Po max: 70 mW.

        -VO in output bornes of M47: 0.0 – 400 mV for VS = 12 VDC. 

        -Detection distance: 4 – 6 mm.

Hall effect sensor:

    -Supply voltage: 4 to 10 V. Supply current: 3.5 mA.

    -Output type: Differential.

    -Output voltage: 0.25 V – 2 V.

    -Sensitivity: -130 – 130 gauss, 0.75 – 1.06 mV/gauss.

    -VO in output bornes of M47: 0.0 – 1V for VS =5 VDC. 

Encoder: This optical encoder contains a lensed LED source, an integrated circuit with detectors and output circuitry, and a codewheel which rotates between the emitter and the detector IC.

    -Supply voltage VCC: -0.5 – 7 V. 

    -Output current: -1 – 5 mA.

    -Output voltage VO: -0.5 – VCC. 

    -Velocity: 30000 rpm.

Required elements (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

Dimensions: 405 x 300 x 350 mm approx. (15.9 x 11.8 x 13.7 inches approx.). Weight: 6 kg approx. (13.22 pounds approx.)
Instrumentation & Control
EXERCISES AND PRACTICAL POSSIBILITIES
1.- DC Motor.

2.- DC Tachometer.

3.- Inductive sensor.

4.- Infrared Reflective sensor.

5.- Slot sensor.

6.- Hall-Effect.

7.- Encoder. 

-Several other exercises can be done and designed by the user.
M48. Sound Measurements.
Loudspeaker:

    -Impedance: 8 Ohm.

    -Power max: 0.2 W.

Dynamic moving coil microphone:

    -Directional characteristics: Uni-directional.

    -Frequency: 70 Hz – 14000 Hz.

    -Impedance: 500 Ohm +/- 30 % (at 1000 Hz).

    -Sensitivity: -75dB +/- 3dB.

Condenser microphone:

    -Directional characteristics: Uni-directional.

    -Frequency: 50 Hz – 16000 Hz.

    -Impedance: < 2.2 K Ohm.

    -Sensitivity: -47dB +/- 3dB.

    -Standard operation voltage: 2 Vdc.

    -Maximum operation voltage: 10 Vdc.

    -Maximum current: 0.5 mA.
All the connections of the different sensors and elements are done using the 2 mm terminals available on the unit front panel, with diagrams describing their functions.

Required elements (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

Dimensions: 405 x 300 x 350 mm approx. (15.9 x 11.8 x 13.7 inches approx.). Weight: 6 kg approx. (13.22 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
1.- Characteristics of a loudspeaker.

2.- Characteristics of a coil microphone.

3.- Characteristics of an Electret condenser microphone. 

-Several other exercises can be done and designed by the user.
M49/N-M49. Applications of Temperature and Pressure Module.
Circuit blocks:

Counter/Timer.

Thermometric probes (Type “K”, IC, Thermistor, Platinum RTD).

Wheatstone bridge.

Carbon track.

Buzzer.

Pressure transducer.
Instrumentation & Control
Electronic switch.

Voltage to frequency converter.

Differentiator.

AC Amplifier.

Amplifier (Adjust offset. Gain).

Comparator. Hyteresis.

Instrumental amplifier.

Buffer.

x100 amplifier.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s).
             or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)

EXERCISES AND PRACTICAL POSSIBILITIES
The integrated circuit temperature transducer:

1.- Characteristics of an integrated temperature circuit.

2.- Assembly of a digital thermometer.

The platinum transducer, RTD (Resistance Temperature Detector):

3.- Characteristics of a resistance temperature transducer (RTD).

The NTC (Negative Temperature Coefficient) thermistor:

4.- Characteristics of a NTC thermistor.

5.- NTC Characteristics. Thermistor used in an alarm circuit (double thermistor).

The “K” type thermocouple temperature thermistor:

6.- Characteristics of a “K” type thermocouple.

The pressure transducer:

7.- Characteristic of a pressure transducer. 

-Several other exercises can be done and designed by the user.
Power Electronics (Fundamentals)

N-M9. Power Electronics Module.
Circuit blocks:

Variable source. (Circuit#1).

Power transistors. (Circuit#2).

MOSFET N. (Circuit#3).

MOSFET P. (Circuit#4).

Thyristores. (Circuit#5).

Pulse generator. (Circuit#6).

UJT. (Circuit#7).

Transformer. (Circuit#8).

Photodiode. (Circuit#9).

Lamp. (Circuit#10).

Rectification. (Circuit#11).

DIAC. (Circuit#12).

TRIAC. (Circuit#13).

DIAC tripping TRIAC. (Circuit#14).

Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.
Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                       or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
EXERCISES AND PRACTICAL POSSIBILITIES
The bipolar power transistor:

1.-  Study of the power transistor.

2.-  Faults study in the power transistor. 

3.-  Theoretical/practical exercises.

The MOSFET transistor:

4.-  Study of the MOSFET transistor.

5.-  Faults study in the MOSFET transistor. 

6.-  Theoretical/practical exercises.

The thyristor:

7.-  Study of the thyristor.

8.-  Faults study of the thyristor. 

9.-  Theoretical/practical exercises.
The UJT transistor and trigger circuits of the thyristor:
10.-Study of the trigger circuits of the thyristor.

11.-Study of insulation circuits. 

12.-Theoretical/practical exercises.

The TRIAC:

13.-Study of the TRIAC.

14.-Practical assembly of the TRIAC. 

15.-Theoretical/practical exercises.

Additional practical possibilities:

16.-Half/Full wave control. 

-Several other exercises can be done and designed by the user.
M5/N-M5. Power Supplies Module.
Circuit blocks:

Transformer. (Circuit#1).

Half wave rectifier. Full wave rectifier, center tap. (Circuit#2).

Full wave rectifier. (Circuit#3).

Filtering. (Circuit#4).

Zener limiting.(Circuit#5).

Regulation. (Circuit#6).

Overcurrent protection. (Circuit#7).

Overvoltage protection. (Circuit#8).

Voltage regulators. (Circuit#9).

LM317 adjustable regulator. (Circuit#10).

L200 adjustable regulator. (Circuit#11).

Switched source. (Circuit#12).

PWM switched source. (Circuit#13).

Boost switched source. (Circuit#14).

Load.

Channels.

Required elements (at least one) (Not included):

- FACO. Power Supply.

DC Fixed outputs: + 5 V, ± 12 V, 1 A.

DC Variable outputs: ± 12 V, 0.5 A.

AC Outputs: 12 V or 24 V.

Outputs through 2 mm terminals, or connectors Sub-D of 25 pins (2 outputs).

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC

Frequency: 50/60 Hz.

- EBC100. Base Unit, with built-in power supply.

Hardware support and power supply.

Modules supporting unit.

DC Fixed outputs: + 5 V, + 12 V, -12 V.

DC Variable outputs: ± 12 V.

AC Outputs: 12 V or 24 V.

Outputs through either 2 mm contact terminals, or through 25 pins Sub-D connector.

Voltage LED indicators.

Robust construction.

Power: 110/220 VAC.

Frequency: 50/60 Hz.

Additional recommended elements (only one) (Not included):

- EDAS/VIS-0.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s). 
                       or

- EDAS/VIS-1.25. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s).

Dimensions: 300 x 210 x 45 mm approx. (11.81 x 8.26 x 1.77 inches approx.). Weight: 300 g approx. (0.66 pounds approx.)
Power Electronics (Fundamentals)
EXERCISES AND PRACTICAL POSSIBILITIES
Rectification:

1.-  Rectification.

2.-  Bridge rectifier. 

3.-  Theoretical/practical exercises.

Fixed voltage sources:

4.-  Power supply with the Zener diode.

5.-  Stabilization through Zener and Transistor.

6.-  Faults study in “Stabilization through Zener and Transistor”.

7.-  Protection against overcurrents.

8.-  Protection against overvoltages.

9.-  Faults study of “Protection against overcurrents”. 

10.-Theoretical/practical exercises.
Symmetrical voltage power sources:

11.-Symmetrical source; 78XX regulator.

12.-Symmetrical source; 79XX regulator. 

13.-Theoretical/practical exercises.

Voltage regulators with integrated circuits:

14.-Adjustable regulator; LM317.

15.-Faults study in adjustable LM317 regulator.

16.-Adjustable L200 regulator.

17.-Faults study in adjustable L200 regulator. 

18.-Theoretical/practical exercises.

Introduction to switched power supplies:

19.-Switching technique.

20.-Switching technique. PWM.

21.-Switching technique. Boost.

22.-Theoretical/practical exercises.

Additional practical possibilities:

23.-Voltage Feedback.

24.-DC-DC converter. 

-Several other exercises can be done and designed by the user.
Optional
LIEBA/ICAI. Interactive Computer Aided Instruction Software:

This complete software package consists of an Instructor Software (EDIBON Classroom Manager - ECM-SOF) totally integrated with the Student Software (EDIBON Student Labsoft - ESL-SOF). Both are interconnected so that the teacher knows at any moment what is the theoretical and practical knowledge of the students.
- ECM-SOF. EDIBON Classroom Manager (Instructor Software).

ECM-SOF is the application that allows the Instructor to register students, manage and assign tasks for workgroups, create own content to carry out Practical Exercises, choose one of the evaluation methods to check the Student knowledge and monitor the progression related to the planned tasks for individual students, workgroups, units, etc... so the teacher can know in real time the level of understanding of any student in the classroom.

Innovative features: 

• User Data Base Management. 

• Administration and assignment of Workgroup, Task and Training sessions. 

• Creation and Integration of Practical Exercises and Multimedia Resources. 

• Custom Design of Evaluation Methods. 

• Creation and assignment of Formulas & Equations. 

• Equation System Solver Engine. 

• Updatable Contents. 

• Report generation, User Progression Monitoring and Statistics.
- ESL-SOF. EDIBON Student Labsoft (Student Software).

ESL-SOF is the application addressed to the Students that helps them to understand theoretical concepts by means of practical exercises and to prove their knowledge and progression by performing tests and calculations in addition to Multimedia Resources. Default planned tasks and an Open workgroup are provided by EDIBON to allow the students start working from the first session. Reports and statistics are available to know their progression at any time, as well as explanations for every exercise to reinforce the theoretically acquired  technical knowledge.

Innovative features: 

• Student Log-In & Self-Registration. 

• Existing Tasks checking & Monitoring. 

• Default contents & scheduled tasks available to be used from the first session. 

• Practical Exercises accomplishment by following the Manual provided by EDIBON. 
• Evaluation Methods to prove your knowledge and progression. 

• Test self-correction. 

• Calculations computing and plotting. 

• Equation System Solver Engine. 

• User Monitoring Learning & Printable Reports. 

• Multimedia-Supported auxiliary resources.
EDAS/VIS. EDIBON Data Acquisition System and Virtual Instrumentation.
This EDAS/VIS System includes DAIB + DAB + EDAS/VIS-SOF: 

    - DAIB. Data Acquisition Interface Box:

Metallic box. Dimensions: 310 x 220 x 145 mm approx. (12.2 x 8.6 x 5.7 inches approx.)

Front panel:

16 analog inputs (1 block with 12 voltage channels and 1 block with 2 current channels (4 connections)).

Sampling velocity 1,250,000 samples per second for EDAS/VIS-1.25 version.

Sampling velocity 250,000 samples per second for EDAS/VIS-0.25 version.

2 analog outputs.

24 digital inputs/outputs, configurable as inputs or outputs, with 24 state led indicators. These digital inputs/outputs are grouped in three ports of eight channels (P0, P1 and P3).

4 digital signal switches 0-5 V. 

2 analog signal potentiometers 12 V.

Main ON/OFF switch.

Inside: Internal power supply of 12 and 5 V. Potentiometer.

Back panel: Power supply connector. SCSI connector (for data acquisition board).

Connecting cables. 

 - DAB. Data Acquisition Board:

For EDAS/VIS-1.25 version. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 1,250,000 samples/s):

PCI data acquisition board (National Instruments) to be placed in a computer slot.

Analog input:

Number of channels= 16 single-ended or 8 differential. Resolution=16 bits, 1 in 65536.

Sampling rate up to: 1,250,000 S/s (samples per second). Input range (V)= ±10 V.

Data transfers=DMA, interrupts, programmed I/0. Number of DMA channels=6.

Analog output:

Number channels=2. Resolution=16 bits, 1 in 65536. Max. output rate up to: 900 KS/s.

Output range(V)= ±10 V. Data transfers=DMA, interrupts, programmed I/0.
Digital Input/Output:Numbers of channels=24 inputs/outputs. Port 0 up to 8 MHz.

Timing: Counter/timers=2. Resolution: Counter/timers: 32 bits.

For EDAS/VIS-0.25 version. EDIBON Data Acquisition System and Virtual Instrumentation (speed: 250,000 samples/s):

Sampling rate up to: 250,000 S/s (samples per second).

Analog output: Max. output rate up to:10 KS/s.

Digital Input/Output: Number of channels=24 inputs/outputs. Port 0 up to 1 MHz.

Rest of characteristics are the same than EDAS/VIS-1.25 version.
- EDAS/VIS-SOF. Data Acquisition and Virtual Instrumentation Software:

Compatible with actual Windows operating systems. Amicable graphical frame.

Configurable software allowing the temporal/frequency representation of the different inputs and outputs. Visualization of a voltage of the circuits on the computer screen.

It allows data store in a file, print screens and reports of the signals at any time.

Measurement, analysis, visualization, representation and report of results.

Set of Virtual Instruments:

- Oscilloscope:

Channels: 12 simultaneous. Maximum input voltage: ± 10 V.

All 12 input channels could be scaled to compare signal with different voltage levels.

“Math Menu” with operations as addition, subtraction, multiplication and division, between any of the 12 oscilloscope channels.

- Function generator:

Two independent signal generators, for sinusoidal, triangular, saw tooth and square.

Channels: 2 (allowing working simultaneously). Maximum output voltage: ± 10 V.

It includes a graph where an output signal for each channel is shown.

- Spectrum analyzer:

Channels: 12 (simultaneous). Max. voltage: ± 10 V. Spectrum analyzer: based on the FFT.

- Multimeter:

Voltmeter (Channels: 12 (simultaneous). Max. voltage: ± 10 V rms).

Ammeter (Channels: 2 (simultaneous). Max. ampere: 500 mA rms per channel).
- Transient analyzer.

- Logic analyzer:

Number of Input channels: 8. TTL Voltage Level.

Clock source: 3 different sources.

This instrument allows receiving as far as 8 digital signal simultaneously at 1 or 8 Mbps (depending the version).

- Logic generator:

Number of transmission channels: 8. TTL voltage level. 

This instrument allows generating up to 8 digital simultaneous signals of 1 or 8 Mbps (depending of the version).

Sampling velocity 1,250,000 samples per second for EDAS/VIS-1.25 version.

Sampling velocity 250,000 samples per second for EDAS/VIS-0.25 version.

Manuals: This system is supplied with the following manuals: Required Services, Assembly and Installation, Interface and Software, Starting-up, Safety, Maintenance & Practices Manuals.
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