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DELTA MODULATION AND DEMODULATION MODULE

TENDER SPECIFICATIONS

A- STRUCTURAL SPECIFICATIONS:

1) Double board of 300 x 210 mm. approx. with separators and with work option in standard base.

2) Faults simulation switches. 

3) Metallic taking of data points (where measures can be taken (voltage, current, resistance, etc.)), and connection cables.

4) 25 pines connector for plane cable and for connecting to power supply. 

5) Serigraphied diagrams of the different circuits.
B- TECHNICAL DATA:
6) This module consists of a board for studying Delta, Adaptive Delta and Delta/Sigma Modulation.

7) Delta modulation transforms an analog signal into a stream of digital data, transmitting one bit every time the analog signal is sampled. The transmitter sends "1" if the signal has increased since the last time it was sampled, or "0" if it has decreased.

8) Later on the analog signal must be rebuilt at the receiver.

9) This modulation has some drawbacks depending on various parameters, for example the variation slope of the analog signal to be transmitted at the sampling frequency. Due to this there are different types of delta modulation.

10) This module allows to show the three main deltas:

Delta modulation: The basic one. May transmit with errors, if the signal contains high frequency components or direct current levels.

Adaptive-delta modulation: Using variable gain integrators the frequency problem can be solved. The consequence is an increase of circuitry complexity. 

Sigma-delta modulation: Both problems are solved with this technique, with the added advantage of low-level of circuitry complexity.

11) Thus one single board suffices for transmitting and recovering the original signal.

12) This allows the study of the parameters implied in modulation and demodulation: sampling frequency, sampling step size, and analog input signal frequency and amplitude.

13) Sampling frequencies: 32, 64, 128, and 256 KHz.

14) Low-pass "Butterworth” filter with cutoff frequency at 3.4 KHz.

15) Transmitter and receiver in-built integrators enabling selection of four different gains using switches or automatic gain variation.

16) Includes four input signals at 250 Hz, 500 Hz, 1 KHz, and 2 KHz, and also a direct current signal, all of them of variable amplitude and potentiometer, as well as the possibility of introducing an external signal.
17) Accessories included, such as cabling, connectors, etc.

18) Dimensions: 300 x 210 x 45 mm. approx. Weight: 300 gr. approx.
· C.A.I. Software System

C- COMPUTER AIDED INSTRUCTION (C.A.I.) SOFTWARE SYSTEM:

This complete System includes INS/SOF (Instructor Software) + (Student/Module Software):

19) With the INS/SOF. Classroom Management Software Package (Instructor Software), the Teacher has a whole range of options, among them:

· Organize Students by Classes and Groups.

· Create easily new entries or delete them.

· Create data bases with student information.

· Analyze results and make statistical comparisons.

· Print reports.

· Develop own examinations.

· Detect student’s progress and difficulties.

...and many other facilities.

The Instructor Software is the same for all the modules, and working in network configuration, allows controlling all the students in the classroom.

IMPORTANT: Only one Software package is needed per classroom.
20) Computer Aided Instruction Software Package (Student/Module Software):

· It explains how to use the module, run the experiments and what to do at any moment.

· Each module has its own Student Software package.

· The options are presented by pull-down menus an pop-up windows.

· Each Software Package contains:

Theory: that gives the student the theoretical background for a total understanding of the studied subject.

Exercises: divided by thematic areas and chapters to check out that the theory has been understood.

Guided Practices: presents several practices to be done, alongside the modules, showing how to complete the circuits and get the right information from them.

Exams: set of questions presented to test the obtained knowledge.

· LICOMBA/CAL. Software
D- COMPUTER AIDED LEARNING SOFTWARE (RESULTS CALCULATION AND ANALYSIS):

21) LICOMBA/CAL. Computer Aided Learning Software (Results Calculation and Analysis):

This computer Aided Learning Software is a Windows based software, simple and very easy to use specifically developed by EDIBON.

CAL is a class assistant that helps in making the necessary calculations to extract the right conclusions from data obtained during the experimental practices.

With a single click, CAL computes the value of all the variables involved. Also, CAL gives the option of plotting and printing the results.

Simply insert the experimental data, with a single click CAL will perform the calculations.

Once the Area of study is selected, the right module can be chosen among a wide range, each one with its own set of lab exercises.

Between the plotting options, any variable can be represented against any other. And there exist a great range of different plotting displays.

Among the given choices, an additional help button can be found, which offers a wide range of information, such as constant values, unit conversion factors and integral and derivative tables.

· EDAS/VIS. EDIBON Data Acquisition System/Virtual Instrumentation System
This EDAS/VIS System includes DAIB + DAB + EDAS/VIS-SOF.

E- HARDWARE FOR DATA ACQUISITION/VIRTUAL INSTRUMENTATION:

22) DAIB. Data Acquisition Interface Box:

Steel box. Dimensions: 310x220x145 mm. approx.

Front panel:

16 Analog inputs.

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).

Digital signal simulator. Analog signal simulator.

Main ON/OFF switch.

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

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

Connecting cables.

23) DAB. Data Acquisition Board:

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

For EDAS/VIS 1.25 Version:

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 1/0. Number of DMA channels = 6.

Analog output:

Number of channels = 2. Resolution = 16 bits, 1 in 65536. Maximum output rate up to: 833 KS/s.

Output range (V) = +/- 10 V. Data transfers = DMA, interrupts, programmed 1/0.

Digital Input/Output:Number of channels=24 inputs/outputs. D0 or D1 Sample Clock frequency: 0 to 1 MHz.

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

For EDAS/VIS 0.25 Version:

This is a similar version to the EDAS/VIS 1.25, with the only difference that for this one, the sampling rate up to 250,000 S/s (samples per second).

F- DATA ACQUISITION/VIRTUAL INSTRUMENTATION SOFTWARE:

24) EDAS/VIS-SOF. Data Acquisition and Virtual Instrumentation Software:

Compatible with actual Windows operating systems.

It works as:

·  Digital oscilloscope.

·  Multimeter.

·  Function generator.

·  Spectrum analyzer.

·  Transient recorder.

·  Logic analyzer.

·  Logic generator.

This amicable graphical interface allows the representation of inputs/outputs temporal evolution.

Configurable software allowing the representation of temporal evolution of the different inputs and outputs.

It stores acquired data in a file (16 analog inputs, 2 analog outputs, 24 digital inputs/outputs at the same time) for further analysis.

Print screens and reports of the signals at any time. Quick capture in a period of time and posterior representation (Sampling and Hold).

Two signal generators, independent for sinusoidal, triangular, saw and square. Visualization of a tension of the circuits on the computer screen.

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

All 16 input channels could be scaled to compare signal with different voltage levels.

IMPORTANT:
Only one EDAS/VIS is needed for all basic electronic boards.
One EDAS/VIS is needed for each student work post.

The EDAS/VIS allows to work with several basic electronic boards simultaneously.

G- MANUALS:

This module will be supplied with the following manuals: 

1. Required services manual.

2. Assembly and installation manual.

3. Interface and control software manual (if it is necessary).

4. Starting-up manual.

5. Safety manual.

6. Maintenance manual.

7. Calibration manual (if it is necessary).

8. Practices manual.

H- PRACTICES POSSIBILITIES:

This module is designed to be able to do the following practices:

1.- 
Analysis of Delta, Adaptive Delta, and Delta/Sigma Modulation.

2.-
Construction of a Delta  Modulator/Demodulator system.

3.-
Construction of an Adaptive Delta Modulator/Demodulator system.

4.-
Construction of a Sigma-Delta Modulator/Demodulator system.
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