262 – Lab 4
Scrolling LED with Speed and Pattern
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LAB OBJECTIVE
· Add a second pushbutton switch that modifies the LED pattern.
· Improve the accuracy of hardcoded delay values by measuring timing with an oscilloscope and adjusting accordingly.

OPERATION
A second pushbutton shall be added to the breadboard circuit. This pushbutton will control an alternate LED pattern.
· When the second pushbutton is not pressed, the LED pattern from the previous lab shall operate unchanged.
· When the second pushbutton is held down, the LED pattern shall change to the following:
· All LEDs are ON except one LED that is OFF.
· The single OFF LED shall scroll from right to left.
· When the OFF LED reaches the far left position, the pattern shall reverse direction and scroll from left to right.
· This alternating left/right scrolling shall continue indefinitely while the button remains pressed.
The oscilloscope shall be used to verify and improve timing accuracy:
1. Using the previous lab (Lab 3) code, capture two waveform measurements:
· Approximately 0.5 s delay and Approximately 1.0 s delay
2. Adjust the hardcoded delay values in this lab so that the delays are precisely:
· 0.5 s and 1.0 s
Use oscilloscope measurements to guide your adjustments.
3. After modifying the delay values, capture two additional waveform measurements showing the corrected timing.
A total of four waveform images must be included in the lab write-up:
· Two captures (0.5 s and 1.0 s) before adjustment
· Two captures (0.5 s and 1.0 s) after adjustment

DELIVERABLES
LAB WRITE-UP
The lab write-up must include the following items in a single document submitted on Canvas:
· This document as the cover sheet
· Answers to any assigned questions
· Source code
· A clear Photo of full hardware setup (dev board + breadboard)
· captures:
· Two captures (0.5 s and 1.0 s) before delay correction
· Two captures (0.5 s and 1.0 s) after delay correction
· Each waveform must include vertical cursor measurements showing the ON-time of the LED

DEMONSTRATION
A video demonstration must be submitted in the same Canvas assignment folder.
The video must clearly show:
· Full left-to-right and right-to-left scrolling
· Immediate pattern changes when the second pushbutton is pressed or released
· Immediate speed changes during scrolling (no reset required)
· Both pushbuttons affecting the system simultaneously


