Solutions for Midterm #1 - EECS 145M Spring 1998
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The program outputs a one to the digital output port, which makes “take data’ high

The program starts aloop that continuously reads the 16 bits of data and exits when the
“output data available” line goes high.

The temperature sensor detects a one on “take data’, senses the temperature, convertsto into a
12-bit number

The temperature sensor asserts the 12-bit number on the 12 output lines
The temperature sensor makes the “ output data available” line high

The program detects the “ output data available” signal, and exits the loop
The program masks the 12-bit number from the 16 bit data

The program makes “take data’ low

The sensor makes “ output data available” low
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[4 points off if the computer never reads * output data available’]
[2 points off if computer makes “take data’ low before reading data)
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The program outputs aword to the digital output port that has a one on the “take data” bit, and
ones on both output enable 1 and 2 to ignore the sensors.

The two temperature sensors simultaneoudly start producing a digital output

The program reads the digital input port in aloop waiting for “output dataavailablen”, n =1
or 2 to go high (Note that these two signals do not need tri-state buffers and can be read
directly to constantly monitor both temperature sensors)

If sensor n(n=1or 2) isready first, it makes “output data available n” high

The program detects the "output data available n" signal and writes aword to the digital output
port with one on the “take data’ bit, a zero on the “ output enable n” bit to select sensor n, and
aone on the “output enable 3-n" bit to ignore sensor 3-n.

(Note: If n=1,3-n=2. Ifn=2,3-n=1)

The program reads the input port for the sensor n data

The program masks the data to produce the 12-bit value from temperature sensor n

The program continues to read the digital input port in aloop waiting for the “output data
available 3-n” bit to go high

When sensor 3-nisready, it brings “ output data available 3-n” high

The program detects the “ output data available 3-n” and writes aword to the digital output port
that has a one on the “take data’ bit, a one on the “output enable n” bit to ignore sensor n, and
azero on the “output enable 3-n” bit to select sensor 3-n.

The program reads the input port for the sensor n data
The program masks the data to produce the 12-bit value from temperature sensor n
The program writes aword to the digital output port that brings “take data” low

[4 points off if the computer does not read the “ output data available” signals
[4 points off if the computer does not selectively enable the two tri-states before reading data]

February 26, 1997 page 2 S. Derenzo



2C

Take data
Dataavailablen

Datan valid | No | Yes | No |
Output enable n \_’
Read datan [
Dataavailable 3-n /—\—
Data3-nvdid [ No [ Yes | nNo |
Output enable 3-n \_’
Read data 3-n [

[2 points off if datavalid or data read process not shown (data lines are signalst!)]
[2 points off if output enable lines not shown]
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Midterm #1 class statistics:

Problem max average rms
1 30 28.2 2.6
2 50 44.9 6.8
3 20 16.9 35
total 100 90.0 10.6

Grade distribution:

Range number approximate
letter grade
61-65 1 C
66-70 0 C+
71-75 0 B-
76-80 0 B
81-85 3 B+
86-90 3 A
91-95 0 A
96-100 7 A+
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