EE 14 quiz 4 study guide

Quiz 4 will be on Wednesday, April 22, during the last 30 minutes of class. As with previous quizzes, my aim
is to write the quiz so that it can be typically completed in less than 25 minutes.

If you need extra time (whether you have official accommodations through StAAR or not), please come
to Halligan 109 (the lab) at 12pm. We’ll also have a couple of meeting rooms reserved if you need a
low-distraction space.

The only numbers on this quiz will be 0 and 1, but you’re welcome to bring a calculator if you’d like.

To be prepared for this quiz, you should be able to:

Lecture 13

e Explain why serial communication protocols are used in embedded systems
o Describe the role of each of the UART signals (RX, TX)
o Decode a UART (aka TTL serial) transmission to determine the baud rate and data being sent

Lecture 14

o Describe the role of each of the SPI signals (CS, CLK, COPI/MOSI, CIPO/MISO)
e Decode a SPI transmission to determine the data being sent
o Write C code to bit-bang SPI using GPIO

Lecture 15

o Describe the 12C physical interface (the number of wires, how they are used, and how they connect)
e Decode an 12C transmission, annotating the following features with their purpose and whether host or
device is controlling the line:
— Start condition
— Address
— R/W bit
— ACK bit
— Data bits
— Data ACK bit
— Stop condition
e Describe the steps in a complete read-write transaction, where the microcontroller reads from a particular
register on the device.

Lab 9

o Explain the technical tricks I2C uses to allow multiple devices to share the same two wires.
e Understand the datasheet for an I12C device, and write code to read and write the registers necessary to
interact with the device.



Synthesis

o Given a problem, identify which of the 3 protocols (UART, 12C, SPI) is likely the most suitable.
e Given an unlabeled oscilloscope or logic analyzer trace, identify which protocol you're looking at, which
signals are which, and decode a byte’s worth of data.
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