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Overview

● Outputs
○ Mono Audio Output
○ Buzzer
○ Seven Segment Display
○ LEDs

● Inputs
○ Keyboard or Temp. Sensor
○ Mono Audio or Buzzer
○ Temperature or Status and ID
○ PS/2 signals for keyboard
○ I2C signals for temp. sensor



Keyboard



Keyboard

● PS/2 Protocol:
○ Scan code sent 

every 100ms
○ Key up scan code
○ Repeated scan 

code

● PIC24FJ128 chip
● Enable other blocks 

only while a key is 
being pressed

FSM to detect key up scan code Keyup FSM



Keyboard



Temperature Sensor

● ADT7420 chip 
● 16-bit mode:

○ 0.0078°C resolution

● I²C Interface



Temperature Sensor



Mono Audio Output



Mono Audio Output - my_audio
● Generates a PWM signal from a 4-bit 

number 
○ Modified from existing code, originally only 

support for 3-bit number

● The PWM signal with varying duty cycle 
turned into a sinusoid by a low pass filter 
on the nexys board



Buzzer



Buzzer - mypwm
● Generates a 

PWM signal at a 
fixed frequency

● Sent through a 
multiplexor and 
then output onto 
a buzzer



Buzzer and Audio - Temperature Sensor



Demo



Conclusions

● Keyboard
● Temperature Sensor
● Mono Audio Output
● Buzzer
● Seven Segment Display
● LEDs
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● Communication Protocols
● PWM
● PDM
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