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Project 1: 2Bit Binary Keypad with LED Display

This project will demonstrate how binary data canntanipulated to create a
keypad using Active Hi Logic Switches along withsalete LEDs for
providing visual data. The core pedagogical condepthe keypad is to
illustrate how binary data can be converted tedsivalent decimal value.

Part Lists
(1)SN171 Proto Board
(1)SN163 Bridge Demonstration Board or
(1)SN132 SNAPstick USB Module
(2)SPST (Single Pole Single Throw) Momentary PusiioipuSwitch
(2) 1K resistor (Brown, Black, Red)
(2) red LEDs
Solderless Breadboard
DMM (Digital Multimeter) (Optional)
22 AWG (American Wire Gauge) Solid Wire

Pedagogical Concept

The core teaching concept to the project is to destnate how a binary
keypad can be created using Wireless Embeddedidetate aided by SNAP
Technology. At the center of the key is a simpléaving scheme, whereby
the binary data received at the input side of tHe Ehgine Module is
processed and the appropriate output responssptaged.Figure 15 shows
the basic Model Block diagram for the 2Bit Binargyoad. The sequence of
the inputs shall be orchestrated using SNAPpy aseans of digital bit
management along with the use of a Binary to Delc@maversion Table as
shown inFigure 16.

Digiml{ 8w git Binary Ql} Digital
Inputs A > Counter Qo Qutputs

Figure 15. Keypad core function is modeled from a 2 Bit Bin@ounter
Circuit



WEIGHTED VALUES

DECIMAL 2 (Q) 1(Qo)
NUMBER BINARY NUMBER
0 0 0
1 0 1
2 1 0
3 1 1

» iy The equivalent Decimal Number in the Table is
4 1l | determined by adding all of the binary “1” via thei
Weighted Values. Example: Binary 11 =2+1 =3

The State Machine for the Conversion Table shovavals illustrated below.

Power
ON: 00

Initial
State o
01

10

Figure 17. Finite State Machine for Binary to Decimal Corsien Table



To move from one state to the next (shown as dednd-igure 17) requires
an event triggered by the appropriate sequenceutibérb presses from the
Active Hi Logic Switches. Therefore, to transitigghown as an arrow in
Figure 17) from the previous state to the next state, tyeclswitches must be
adjusted to produce the equivalent binary valueaniple: To create the
binary value of “10”, Logic Switch “B” should bets® binary “1” (+3V) and
and Logic Switch “A” to binary “0” (0V). The RF Emge Module’s
embedded software script will decode the electrstgihals from (+3V) and
(OV) to binary “1” & “0” respectivelyFigure 18 shows the Conversion Table
based on the contact position of the Active Hi loo§witches.

LOGIC SWITCHES

DECIMAL B A
NUMBER BINARY NUMBER
0 0 0
1 0 1
2 1 o
3 1 1

Traditionally +5V represents a Binary “1” but to be
consistent with the RF Engine Modules Operating

voltage (max) of +3.3V a Logic Hi will be represedt
by this value




Assembly and Test Procedure

1. Build the 2Bit Binary Keypad with LED display showmFigure 19
on a solderless breadboard.

2. Modified the NewLEDToggle_ ButtonStatus.py” Pythbest Script

shown inFigure 20 using the Portal IDE Text Editor.

Save the file as “2BitBinary_Keyboard.py”

Upload the script (thenage) to the Proto Board

On the Portal IDE, click the Int STDOUT Icon. (Heeference See

Figure 8)

6. Using Binary to Decimal Conversion Table showrrigure 18 set
the Active Hi Logic Switches “A” and “B” based ohd data sequence
shown. Did the keypad worked as designed?
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Figure 19(apBit Binary Keypad with LED Display



Figure 19(b). The Author’s prototype 2Bit Binary Keypad with LHDIsplay



Figure 20. SNAPpy Script for 2Bit Binary Keypad with LED iy



Script completion for 2Bit Binary Keypad Project

The binary data captured onto the Event Log is shéwelow during the
operation of the keypad.

The “secret sauce” to managing multiple logic sha® is based on the
“if — elsé conditional statement. By monitoring the logic ik status
variable pin” the “if —else” conditional statement will allowgrcessing of the
either the B” or “A” data values to be managed properly with approgria
binary bits. The flowchart illustrates the contfldw based on testing the

value of thepin status variable is equal forepresenting poiGPIOS of the
RF Engine Module.



Figure 21 Testing pin status variable of the RF Engine Medidow Chart

The actual scripting code is shown below.

If a 3Bit Binary Key was to be built, a copy - pasif the scripting code can
be modified with new names assigned to the input pariables, thereby
allowing the code to monitor 3 Active Hi Logic Sahies instead of 2.



This project illustrates just one of many practidalices that can be built
using the SNAP Proto Board and SNAPpy. The scigptiode created for this
application originated from the “ledToggle.py” sirthat came packaged with
the EK2500 Evaluation kit. By modifying the basaript, the digital binary

keypad was created quite easily. In the next seatiothe lab manual, the
basic 1/0 (Input/Output) concepts explored in gastion of the book will be

enhanced via additional circuit interfaces, Meabratrs, sensory detection
and SNAPpy scripting code modifications.
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