Class D Audio Amplifier Organization, Tasks and Timetable 2003

Organization

There are two design houses each with their design team. Each team has a design team leader and two designers. Each team will design their own Class D amp to their own specs. The two design houses and their teams are:

Cool Audio Tunes (CATs)

Monique Mojica (Lead)

Emmanuel Jacinto

Isaac Saldana

Xtreme Audio (XTRA)

David Ginsburg (Lead)

Angelo Ledesma

Oscar Servin

Tasks and Timetable

I. SPICE Simulations (5/27)

1. Design Comparator

2. Design Triangle wave generator

3. Design inverter and switching transistors

a. For the switching transistors, you must decide on voltages and  currents. Assume the speaker is an 8  load.

4. Assemble 1-3 together. Match voltage levels of 1-3 above. Add II.2.a for later LVS.

5. If possible, short circuit output protection. You know that someone will short the output to ground next year and burn up your amp.

5. Design low pass filter.

6. Complete simulation from input to output.

a. Plot Vo across 8  load vs. sinewave Vin for several different frequencies from 50 Hz to 20 kHz. Plot time signal and ffted frequency output to observe distortion and noise.

b. Determine Max Vin.

c. Plot of output from triangle wave generator.

7. Turn in schematic and SPICE output from 6 to Junjie (hardcopy and electronic).

II. Layout (6/5)

1. Floor Planning. See Figs. 23.27 and 23.28 of text. You want your switching transistors on one end of the chip and your opamps on the other.

2. Layout

a. For test purposes, run triangle wave through inverter pad drivers to output pad.

3. DRC

4. LVS

5. Parasitic Extraction

6. Post-Layout Simulation

a. Same as I.6 above.

b. Iterate layout and simulation as necessary.

7. Turn in layout (hard copy and electronic), schematic (hard copy and electronic) and SPICE output (hardcopy) to Junjie.

III. Documentation (6/12)

Keep this concise following outline below.

1. User Manual

a. Inputs and outputs. Have a numbered pad diagram showing

i. Vdd (voltage)

ii. Vss (voltage)

iii. Ground

iv. Input signal

v. Output signal

vi. Triangle wave

b. Maximum input signal voltage. Any other limitations on voltages or frequencies.

c. Test document. How to test the circuit. Signal in (pad no.). Signal out (pad no.). Triangle wave out (pad no.) Off chip circuitry. Include SPICE simulations from II.6 here. SPICE triangle wave output here.

2. Technical Manual

a. Block Diagram

b. Circuit Schematic

c. Layout

3. Turn in documentation electronic and hardcopy.

