Digita Electronics Dr. Pogo
Lab#3 Tuesday, February 5, 2008

Today' s Misson: Multiple Outputs

The U.S. Atlas Rocket Network is a set of defengve intercontinental
missiles that are launched whenever it is certain that enemy missiles have
been launched at the United States. To ensure that defensive missiles are not
mistakenly or prematurely launched, the presence of enemy missiles must be
verified by four separate Missile Survelllance Systems (MSS):

(S) Space Satdlite Survelllance

(L) Long Range Radar Surveillance
(R) Radar Survelllance by Ship

(V) Visud observation by USAF pilots

The DEFCON (Defensive Condition) leve is based on the number of MSS that have detected incoming
missiles. If none of the MSS have detected missiles, then the DEFCON is st to zero. If two MSS have
detected missiles, then the DEFCON is set to two, and so forth.

The DEFCON datusisindicated by a“barchart” of four LEDs.

DEFCON ZERO All of the SLRV areinactive (no LEDs are lit).
DEFCON ONE Only one of the SLRV isactive (LED 1islit).

DEFCON TWO Two of the SLRV are ective (LED 1 and 2 are lit).
DEFCON THREE Three of the SLRV are active (LED 1, 2, and 3 arellit).
DEFCON FOUR Four of the SLRV areactive (LED 1, 2, 3, and 4 arelit).

Y ou must build acircuit that evaluates the overal status of the four early warning systems, and usesthis
information to indicate the appropriate DEFCON Level.

Input SuUmmary: Three inputs (switches 0, 1, and 2)
Output Summary: Four DEFCON indicators (LEDs #0, 1, 2, and 3)

Ingtructions for Part A

Complete the truth table for each of the Four LED’s Q1, Q2, Q3, and Q4.

Draw your find circuit neatly on the worksheet using only two 74151 Multiplexer chips, two
74153 Multiplexer chips, one inverter, and two OR gates. It might be worth your time to decide
which Q to solve with each type of MUX before getting too deep into your solution.

Next to each pin of each chip, name the appropriate connection (for example, V, or S, or +5v,
or Q2, or GROUND). You may aso draw your two OR gates as necessary. Remember, you

may only use one inverter, so you may not indude both S and ﬁ inyour circuits (for
example).
Build the circuit on a proto-board, and have Dr. Pogo verify that it works.
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Part B

A soldier in the bunker must manualy throw a switch (use momentary switch 0) to open or close the
door to the missle slo (motor spins clockwise). The soldier isingructed to open the silo door (motor
gpins clockwise) by pushing the switch when the DEFCON risesfrom 2 to 3. Also, heisingructed to
close the door (motor spins counter-clockwise) by pushing the switch again whenever the DEFCON
falsfrom 2to 1. Again, in case you missed it, the motor ONLY runs during DEFCON 3 or DEFCON
1.

Y ou mugt build the circuit to control the motor based on the status of the switch and on the DEFCON
level. Besides the analog components described below, this project will require the use of a 7408 chip,
and 2 more gates of the 7404 chip you are aready using for part A (bringing your total number of
invertersto three).

Input Summary: One “activate’ switch (switch 7)

Output Summary: One motor, with two directiond LED indicators.
Green LED (door is opening)
Ydlow LED (door isdosing)

The circuit below shows the circuit needed to operate aDC motor in
- . . . o A | B | Motor Status
two directions. Control A is used to drive the motor in one direction 0 1o |of
(yellow), and control B in the other direction (green), as shown in this .
: : : ) . 0 |1 |clockwise

“truth table’. Y ou will need to design the logic to appropriately active ,
“« A» w : . ) 1 | 0 | Counter-clockwise

A” and “B” to achieve the desired outcomes. Asahint, | used only 1 11 [ of

the switch and the four lights L1, L2, L3, and L4 to construct the
two controls.

+5v

Y

+12v— Rday >
Green motor
Control A E— 4@—<
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Multiplexer Chip Layouts
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Digita Electronics

Lab #3 Worksheet
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