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2 Glue Logic Interfacing  —————

Digital Logic is not dead because the microcongmi$ the reigning King of
Embedded Controls applications. Digital Logic carhance the input and
output controls of a microcontroller system by pdovg assistance in the
following circuit interfacing applications.

Decoding
Multiplexing
Binary Data Movement

The 3 interfacing applications can be summarizéa ancategory of Digital
Electronics known as Combinatorial Circuits. Conalbamial Circuits
comprise of basic logic gates such as AND, OR, NANDR, EXOR, and
INVERTER that are explicitly designed to makeow Level binary
decisionsFigure 2-1 shows a Generic Glue Logic Block Diagrafaigure
2-2 shows the basic logic gates used to create a ‘@luwimcuit interface to
the RF Engine Module. Taking each of the basicclggtes’ key functions
and combining them togetheHigh Level application specific decision
making circuits can be built cost effectively.
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Figure 2-Glue Logic Block Diagram
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SYMBOL
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on Mﬁ Cloutput)
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Blinput)
EXOR

Blinput)

Alinput

Figure 2-2.Basic Logic Gate Symbols

Lab 1: The Control Logic Gate

Binary data can be manipulated whereby controlbng input of a digital
logic gate will allow the signal information to fio freely from the
designated output pin of the digital device. By urding an input of the
target IC gate (the 4001 NOR Gate), the output wwijgle to the opposite
state aided by switching the control input of thgi¢ device. The RF Engine
Module will assist in the data processing circpiplecation by providing the

following monitoring and control functions.

Read Status of CONTROL Input Switch of the NOR Gate
Read Status of ENABLE Digital Input Switch of th©R Gate

Monitor Output State of the NOR Gate




The Block Diagram for the Control Logic Gate apation is shown below.

» GPIO5
Output
Control (S:EQHGL) Smart
npu
(Input) :‘ ) GPIOS GPIOB == ,sic
Probe
Gate-Enable Logic RF

(Input) Gate j GPIO6 Engine

Figure 2-1.Logic Gate to RF Engine Module Interface Block dpam

Part Lists
(1)SN171 Proto Board
(1)SN163 Bridge Demonstration Board or
(1)SN132 SNAPstick USB Module
(1)SPST (Single Pole Single Throw) Momentary PusiioipuSwitch
(1) SPDT (Single Pole Double Throw) Slide Switch
(3) 1K resistor (Brown, Black, Red)
(1) CMOS 4001 NOR Gate IC
Smart Logic Probe Kit
Solderless Breadboard
DMM (Digital Multimeter) (Optional)
22 AWG (American Wire Gauge) Solid Wire

Assembly and Test Procedure

1. Build the Control Logic Gate Interface circuit show Figure 2-2 on
a solderless breadboard.

2. Type the Python Script shownkigure 2-3 using the Portal IDE Text
Editor.

3. Save the file as “Control_Logic_Gate.py”



Upload the script (thenage) to the Proto Board.

Apply power to the Proto Board, and the Conitagic Gate Circuit

. Enabled the 4001 NOR Gate by sliding the SPDitckwn the proper
position and press/release the button on the Clobivich.

. Validate the SMART Logic Probe State via the ifvieog shown in
Figure 2-4.

. Change the event of the Gate Enabled Switchafilesthe 4001 NOR

Gate) and validate the SMART Logic Probe Stateth@aEvent Log

shown inFigure 2-5.

SRR

Modez: Output Signal Status is: True "
ModeZ: Gate Enabled Status is:False € #

Modez: Qutput Signal Status is:False n
— | ogic Probe State is: True

Modez: Crrl Input Staktus is:True G
» lodez: Cwtput Signal Status is: True
11 Mode2: Chel Input Skatus is:False <

Figure 2-4.Results of producing a Binary “1” Output State frtme
Proto Board

ModeZ: Subput Signal Skatus is:False n

Logic Probe State is:False $0/0#
ModeZ: Gate Enabled Status is:True ——— -— "
Mode2: Ckrl Inpuk Status is: True C—

Mode2: Ckrl Input Status is:False —

Figure 2-5. Results of producing a Binary “0” Output Statenfrthe
Proto Board
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Figure 2-2(a).Control Logic Gate Interface Circuit
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Figure 2-2(b). Smart Logic Probe Circuit Schematic Diagram



Figure 2.2(c).The Author’s prototype circuit along with the SMARDBgic
Probe Kit

’ TN (1 The SMART Logic Probe Kit can be purchased from
- i the Author’'s Website Storéttp://www.family-
science.net/store.htm




Figure 2-3(a) SNAPpy Script for Control Logic Gate circuit



Figure 2-3(b). SNAPpy Script continue

This lab exercise was an introduction to the desigmcept of using a basic
logic gate to “glue” external controls (Active Hogic switches) to the RF
Engine Module using the Proto-Board. The overailcfional response of the
Control Logic Gate was based on the 4001 NOR G&eddean Operation of

Although the example isgie in nature, the concept of
communlcatlng to the real world with the aid of ibadigital logic gates is
quite strong in saving 1/O of a given microconteolbr microprocessor.

Another key element to using Glue Logic as it edato allowing digital to
pass freely from one subcircuit to the next ismofiecomplished with a Gate-
Enabled feature. For example, Tri-State Buffersehauhird pin known as a
Control Pin whereby if enabled, the binary data residing sinput will be
allowed to be processed and the resultant convedigplayed at its output.
The RF Engine Module provided a unique featureenfidp able to monitor not
only the Gate Enabled pin of the Control Logic Ghtg also the Control
Switch and the output of the target decision ctras well via the Portal
Software’s Event Log. Finally, the state of the @ohLogic Function was
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monitored using a SMART Logic Probe as well as bheary data latched
after the Control Switch button was released.

Questions
1. Create the Truth Table for a NOR Logic Gate
2. Explain how the SMART Logic Probe can be replacé&t & small dc

motor for a robotics application.
3. Draw the circuit schematic of your design solutio@iow.

4. Draw the circuit symbol as well as create the Titdble for a Tri-
State Buffer.

5. Determine the error and correct it.

SNAPpy code for Question 5
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