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EARTH PEOPLE TECHNOLOGY

ODIN-LINK BLE
+ MAXPROLOGIC
Development System

User Manual

This User Manual covers the Odin-Link and MaxProLogic Development System. The Odin-Link
BLE board is a complete v4.2 BLE board with integral 2.4GHz antenna and matching network.
This board plugs directly into the MaxProLogic. It communicates with the FPGA over a UART
serial link. The Odin-Link BLE board runs proprietary firmware along with the radio control
code. The Odin-Link BLE board communicates wirelessly with a custom app on the Android
phone. The MaxProLogic has a proprietary Verilog interface running in the FPGA that allows
full bidirectional communication with the Android phone.
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1 Getting Started with the MaxProLogic + Odin-Link BLE

The Odin-Link BLE board is the simplest BLE development kit on the market. The Android
phone app is completely self contained, there is no programming or third party provider access.
Just load the “JoyStick.apk” onto your Android phone.
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The Odin-Link BLE board comes pre-programmed with all the profiles required for the Android
phone app. No programming is needed for the board. The Odin-Link BLE Board connects

directly onto J5 of the MaxProLogic Board.
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EPT has created a Verilog library that runs on the MaxProLogic MAX10 FPGA. The library
makes interacting with the BLE Phone App extremely easy. The Odin-Link BLE and
MaxProLogic Development System comes complete with a Blinky Demo project installed. This
project allows the user to explore the JoyStick app that runs on the Android phone. The user will
learn what each function of the JoyStick app is capable of. Once the user has become familiar
with the app, the user manual will explain how to user the Verilog library to create a custom
project that can perform any function the user desires. Some example projects are phone app
controlled robot, light controller, door lock and more.

1.1 The Odin-Link BLE to MaxProLogic Blinky Demo

EPT has created an Odin-Link BLE to MaxProLogic Blinky Demo that allow the BLE Phone
App to turn on and off the LEDs of the MaxProLogic board. The following description explains
how to set up the hardware and get the demo working.

1.1.1 Setting up the Phone App
The Phone App is a single apk file labeled, Joystick_v-1.0.apk. This is a standalone android
application. The app has been tested with the following versions of Android:

e TBD
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There are two easy methods to add the phone app to an Android phone.

e Download phone app to a PC. Connect a USB cable from PC to phone. Use Windows
Explorer on the PC to add the phone app to the storage folder on the phone. Open the app
on the phone and allow install to occur.

e Email the phone app as an attachment to your email account. Open the email service on
the phone. Click on the attachment. Open the app on the phone and allow install to occur.

1.1.1.1 Load phone app from PC

Add the Joystick_v-1.0.apk file from either the DVD or download from the
earthpeopletechnology.com website to a folder on your PC. Connect a USB cable from the PC to
the Android phone. Use the Windows Explorer to view the folders on the Android phone. Open
the storage folder under the Android phone. Copy the Joystick_v-1.0.apk file onto the storage
folder of the Android phone. When the file has completed the copying process, the Android
phone will attempt the install it. A user message will appear on the Android display. This
message will query the user about installing the app. Click “Yes”. When the app is fully
installed, it will an icon to the users apps. Click on this icon open the app.

1.1.1.2 Load phone app from email

Add the Joystick_v-1.0.apk file from either the DVD or download from the
earthpeopletechnology.com website to a folder on your PC. Open your email editor such as
yahoo mail or school/work mail. Compose a new email. Use an email address that is linked to
your Android phone such as a gmail account. Use the Attach feature of the email editor and
locate the Joystick _v-1.0.apk file. Attach the apk to the email. Hit the Send button. Go to your
Android phone. Open up the email editor of the account which you sent the email to. Locate the
email. Click on it, then click on the attached apk file. When the file has completed the copying
process, the Android phone will attempt the install it. A user message will appear on the Android
display. This message will query the user about installing the app. Click “Yes”. When the app is
fully installed, it will an icon to the users apps. Click on this icon open the app.

1.1.2 Connecting the Odin-Link BLE to the MaxProLogic

The Odin-Link BLE Board connects directly onto J5 of the MaxProLogic Board. The Odin-Link
BLE Board is pre-programmed with the radio firmware, interface firmware and the BLE profiles that link
to the Joystick_v-1.0.apk. Pin 1 of the BLE Board is located on the lower left of the component side of
the PCBA.
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Pin 1 of the MaxProLogic J5 connector is located on the upper left side of the component side of the
PCBA.

CONNECT J5 PIN 1 OF THE ODIN-LINK BOARD TO J5 PIN 1 OF THE MAXPROLOGIC BOARD

B2 I & EPT-2640-BC-52-V1

0000/ 55.. o
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Once the Odin-Link Board is installed in the MaxProLogic, connect power to the system.
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1.1.3 Powering the MaxProLogic

You can run the MaxProLogic from a laptop with 2.5W of power. Or you can run it from the
+5V @ 2A wall USB chargers for 10W of power. The barrel connector can handle up to +9V @
3 A for 27W of power.

Standard USB cable from Laptop/PC.

+5 VDC wall charger (phone charger) through USB cable.
+5.5 to +9 VDC supplied through the DC power jack.
+5.5 to +9 VDC supplied through 1/O connector pin.
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STANDARD
USB MICRO B

+5V TO +9V
ON INNER PEG GND ON
OUTTER
CONNECTOR

The barrel connector is the typical size used on many popular DIY boards such as the Arduino
series. It has the following mechanical specs:

e 2.0mm Inner Diameter
e 5.5mm Outer Diameter
The barrel connector does not include a diode protection to prevent reverse polarity connection.

So, care must be exercised when connecting up your cable to the barrel connector. Please ensure
the correct polarity connections are made before connecting to the MaxProLogic. Also, there is
no discrete protection to the power input. The power supply does include a high current
protection circuit. The current limit is around 4.7Amps. But, the MaxProLogic is only designed
to handle 2Amps of current. So, damage may occur to the MaxProLogic if the user does not
exercise care in design and use of the Inputs/Outputs.
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Power the MaxProLogic directly from the PC. +5V@0.5A

Power the MaxProLogic directly from the wall charger. +5V@2A

Power the MaxProLogic from the Barrel Connector. +9V@3A
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Power the MaxProLogic directly from a power supply. +5V@2A
With the MaxProLogic power up, it applies power to the Odin-Link BLE Board.

1.1.4 Adding the EPT-BLE-Demo Project to the MaxProLogic

The Odin-Link BLE and MaxProLogic Development Kit comes complete with the Blinky Demo
project installed in the FPGAs internal Flash. You don’t need to load any code onto the
MaxProLogic. The Blinky Demo works straight out of the box. If the Blinky Demo is in the
MaxProLogic you can skip section 1.1.5.

If for any reason the Blinky Demo code needs to be loaded onto the MaxProLogic, use the
following steps.

1.1.5 Loading the Blinky Demo Project onto the MaxProLogic

The EPT_10M04_AF_BLE_Driver Project must be programmed into the MaxProLogic’s
Internal Flash. Programming the Flash is accomplished by connecting a programmer to the
JTAG interface.

The MaxProLogic has a 5x2 header for use in programming the MAX10 FPGA via JTAG. The
connector is located in the bottom right corner of the MaxProLogic. It is shrouded and keyed to
allow easier insertion.
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This connector uses the standard Altera Blaster connector pinout.

T™CK 4 4| 2 | o
™0 4 3| 4 | vcerren
™S 5|6 | NC
NC =l 8=~ N
™ - 9|10 anDp

The VCC(TRGT) is set to +3.3V on the MaxProLogic. There are no jumper settings to make in
order to program the MAX10 FPGA. Just connect a compatible Blaster to the connector and the
PC, then use the Quartus software to program the FPGA.
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To program the MAX10 Configuration Flash, connect the Blaster and ensure the JTAG Driver is
loaded for Quartus I1.

Open Quartus 11 by clicking on the icon &

&% Quartus I 32-bit

Fle Edt View Project Assgnments Processng  Tools Window Help 5P Search altera.com

LA IR N — LA Al M O
T r Ry W RERCEEY W e S
Project Navigator gax

Now Available
Ay Compilation Hierarchy

Online Training
Class for Free

Learn What's New

Tahe Free Online Training

AITERAN
&y tierarchy | B Fies | o Design Units |
= S QOUARTUS 11|

Task Version 12.0

4 P Compile Design
b W Analysis & Synthesis 3
b P Fitter (Place & Route)
b W Assembler (Generate programming files
L W TimeQuest Timing Analysis
i1}

¥ Buy Software

D

@  Documentation

X ¥ <<Searchz> ~

©mx|

Type Message

alll 4 13
g
ﬁk System /\_Processing /\_Extra Info /\_Info /\ Warning /\_Critical Warning /\_Error J\ Suporessed /\_Flag /
g

= Location:

- Locate

0%  00:00:00

Wait for Quartus 1 to open, under Quartus, Select File->Open Project.
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B Quartus 1132 bir
File | Edit View Project Assignments Processing Tools Window Help =
O New... Cirl+n
& Open.. cul40
Close Ctrl+F4

@ Mew Project Wizard. ..

E Open Project... Ctrl+3
Save Project

II Close Project
Download
Save Ctrl+s5
Save As...
Save Al Ctrl+shift+5
File Properties...
I

Create { Update »
Export...
Convert Programming Files...

E]  PageSetup...

@ Print Preview

& Frint.. Cul+?
Recent Files 3
Recent Projects 3
Exit Alt+F4

\ System S\ Processing /\_Extra Info /\ Info /% Warning /% _Critical Warning /\ Error J\ £

Location:

Starts the New Project Wizard

At the Windows Explorer, locate the EPT_10M04_AF_BLE_Driver project on the DVD. Open
up the EPT_10MO04_AF BLE_Driver project.

@@-L, b Computer b Gateway (C:) b altera b 121spl b quartus b qdesigns b ~ [ | [ search aesigns
S -

New folder

=- 0 @

Date modified Type Size

Organize [/ Open  Includeinlibrary »  Sharewith v Bum

| bin &
binb4

Name

| EPT_Transfer_Test 3/13/20138:52PM  File folder

. common
cusp

! drivers
dsp_builder
eda
extlibs32

! libraries
L imf
). qdesigns
) EPT_Transfer Test
1. fir_filter
1. incr_comp_makefile
1. vhdl_verilog_tutorial
). sope_builder
B alters_inspector.log zip
Wt

File folder

3/3/20131:38 AM
3/3/20131:38 AM
3/3/20131:38 AM

File folder
File folder
File folder

1. fir filter

). incr_comp_makefile
J. vhdl_verilog tuterial

) EPT_Transfer_Test Date modified: 3/13/2013 8:52 PM

Click on the Programmer button.
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& Quartus Il 64-Bit - C:/Jolly/Code_FPGA/EPT_4CE6_AF_Transfer_Demo/EPT_4CE6_AF Transfer_Demo/EPT_4CEb_AF_D1_Top/EPT_4CE6_AF_D1 Top - ER.. = =

File Edit View Project Assignments Processing Tools Window Help =7 e
D dd@ % @9 o |rrasaoime SEFQ D P OO0 tﬁ'i@ =

Project Navigator 3Ex ‘ A Home ) | g compilation Report - EFT_4cEs op
Entity Table of Contents Re I——S—S“S~—
/% Cydone IV E; EPACESE22C8 W Flow Status Successful - Mon Oct 12 16:10:04 2015
b EPT_4CE6 AF D1 Top E B Flow Settnge Qua.rl.us 1I &4-Bit Version 13.1.0 Build 162 10,/23/2013 51 Web Edition
Revision Name EPT_4CE6_AF_D1_Top
= Flow Non-Default Global Settings Top-evel Entity Name EFT_4CE6_AF_D1Top
B2 Flow Elapsed Time Family Cyclone IVE
=8 Flow 05 Summary Device EP4CEGE22CS
Flow Log Timing Models Final
b [ Analysis & Synthesis Total logic elements 632 /6,272 (10 %)
< > b B3 Fitier Total combinational functions 594 /6,272 (9 %)
Ay Hierarchy ‘ = Files | & Design Units | v:ﬂll ® Dedicated logic registers 411/6,272(7 %)
Flow Messages Total registers a11
|Tasks a1ax| \D Flow Suppressed Messages Total pins 86 /92 (93 %)
Flow: |Compdahon " |CusmleE.‘. ‘ » [ Assember [ e 5 o
b (3 TmeQuest Timing Analyzer Total memory bits 2,048 { 276,480 ( < 1 %)
Task - Embedded Multinlier 9-bit elements 0 /30 (0%
& 4 P Compie Design Total PLLs 0/2(0%)
v 4 [> B Analysis & Synthesis
' [> B Fitter (Place & Route)
L I> B Assembler (Generate programming files
< > < >
= e
o El |§| ‘? < <Search>> v
BllType ID Message ~
@ 332102 De=sign is not fully constrained for setup requirements
(i) 332102 Design is not fully constrained for hold requirements
3 @ Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 10 warnings
" (i) 293000 Quartus II Full Compilation was successful. 0 srrors, 59 warnings
& v
% < >
=\ _System J\, Processing (185)
Opens a Programmer window 100% 00:00:31

The Programmer Window will open up with the programming file selected. Click on the
Hardware Setup button in the upper left corner.

Fle Edt View Processing Tools Window Help 5 Search altera.com @

Hardware Setup...| Yo Hardnare | Mode: TG v rogress:
[ EnsBreTaaTme 15P to allow background programming (for MAX 1T and MAX V devices)

2l start Fie Device Checksum  Usercade Erugﬁraml Verify  Blank-  Examine  Seasity Erase ISP
onfigure Check Bit CLAMP
oo stop
i Auto Detect
X Delete

4 Change File...
(2l save Fie
Tup
J pown
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The Hardware Setup Window will open. In the “Available hardware items”, double click on

“EPT-Blaster v1.6b”.

Hardware Settings | JTAG Settings

hardware setup applies only to the current programmer window,

Select & programming hardware setup to use when programming devices. This programming

Currently selected hardware: |No Hardware

hd |

Available hardware items

Hardwa Server Part
(E Blaster v1.5b (64) > Local MBLISB-0

Add Hardware...

Remove Hardware

If you successfully double clicked, the “Currently selected hardware:” dropdown box will show

the “EPT-Blaster v1.6b”.
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Hardware Settings JTAG Settings

Select a programming hardware setup to use when programming devices. This programming
hardware setup applies only to the °
o

Currently selected hardwale: |EPT-BIa5hEr v1.5b {64) [MBUSB-0] )

h |

Available hardware items

Hardware Server Port Add Hardware...
Local MBUSB-0
Remave Hardware

Click on the “Add File” button

Search altera.com @
| Mode: |Active Serial Programming ¥ | Progress:

Fle Edit View Processing Tooks Window Help 5

| & Herduware Setup...| |EPT-Blaster v1.5b (64) [MBUSB-0]

] Enable real-time 15P to allow background programming (for MAX IT and MAX V devices)

File Device Checksum Usercode Program/  Verify  Blank- Examine Security  Erase ISP
i start Configure Check Bit cLamp
s stop
i Auto Detect
¥ Delet=

[k Change Fie...
[ save File
Thup
L pown
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Lookin: | |. C:Vlolly\Code_FPGA\EPT_4CE6_A..nsfer_Demo\EPT 4CE6 AF D1Top + @ © O ) [
n' My Computer Mame - Size Type Date Modified
a nelso_000 o db File..lder 10/12/2015 4:10:10 PM
| j db File..lder 10/8/2015 9:20:51 AM
r | output_files _"\ File..)der 10/12/2015 4:10:10 FM
a3
£ >
File name: | | Open
Files of type: |PDF Files (*.pof) v| | Cancel

At the Browse window, double click on the output files folder.
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Look in: | | C:\olly\Code_FPGA\EPT_4CES_AF..PT_4CE6_AF_D1_Top'output_files v| Qo0 [
bh' My Computer hEE__ . Size Type Date Modified
R neko_000 EPT_4CE6_AF_D1_Top.pof TS=,  128KB pofFile  10/12/2015 4:10:04PM
I
i >
Flename:  |EPT_4CE6_AF_D1_Top.pof || open |
Fies of type: |POF Files (=pof) ~|| cancel |

Double click on the “EPT _10M04 AF Top.pof” file. Click the Open button in the lower right
corner.
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Fie Edit View Processing Tools Window Help 5

| &, Hardware Setup... | |EPT-Blaster v1.5 (64) [MBUSE-0] | Mode: |Active Serial Prog

[] Enable real-time ISP to allow background programming (for MAX II and MAX V devices)

o File Device Checksum Usercode Program, Verify Blank- Ex
et Start Configure Check

output_fles/EPT_4CE5 A £ EPCSL ) 00757454 Oooooooo N T T
i stop o

8 Auto Detect

[ Add File...

|off save File

[ Add Device...

s up
1% Down

Next, selet the checkbox under the “Program/Configure” of the Programmer Tool.

Fle Edit View Processing Tools Window Help 5

|__?. Hardware Setup... | |EPT-BIastr v1.5b (64) MBUSE-0] | Made: |Actlve Serial Prograr

[] Enable real-time ISP to allow backoround programming (for MAX I1 and MAX V devices)

™ File Device Checksum Usercode Program,
ot Start Configure

output_file: 4CE6_A_ EPCS1 0075FA54 00000000
o stop tput_fles/EPT_4CES

Verify Blank- Exam
Check.

G auto Detect

[ Add File. .

Lﬂl Save File

[ Add Device...

flup
1% Down
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Click on the Start button to to start programming the FPGA. The Progress bar will indicate the
progress of programming.

X

Sy
File Edit View FProcessing Tools Window Help ) Search altera.com @
G | roder [Ache serapogranming + progems [ e ]

i File Device Checksum Usercode Program/  Verify =~ Blank-  Examine  Security Erase ISP
Bl Start ) Configure Check Bit CLAMP
Wi sop output_files/EPT_4CES_A . EPCS1 00755C55 00000000 [] [] [] [] [] []
i Auto Detect
3 Delete
[ Add File...

[ Change File...

[l save Fiie
[ Add Device...
thup

1 Down

When the programming is complete, the Progress bar will indicate success.
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Fle Edt View Processing Tools Window Help &) Search altera.com ()
£, Hardware Setup... | EPTBlaster v1.5b (64) [MBUSE-O) Mode: | Active Serial Programming Progress: 100%
i
[C] Enable real-time ISP to allow background programmin g (for MAX II and MAX V devices] )
o File Device Chedisum Usercode Program/  Verify  Blank-  Examine  Security Erase ISP
o start Configure Check Bit CLAMP
b stop output_files/EPT_4CE6_A.. EPCS1 00755C55 00000000 (] (]
b Auto Detect
¥ Delete
A Add File...
i Change File. ..
|l save File

/% Add Device...
Thup

1M pown

At this point, the MAXPROLOGIC is programmed and ready for use.

1.1.6 Using the Phone App

Ensure the Joystick v-1.0.apk is installed on your Android phone. Ensure the Odin-Link BLE
Board is connected to the MaxProLogic J5 with both Pin 1’s aligned between the boards. Ensure
the power is connected to the MaxProLogic. And, ensure the MAX10 is programmed with the
EPT _10M04_AF BLE_Driver project.

Now, you are ready to use the app and observe the functioning of the project. Go to your
Android apps and locate the JoyStick app. Click on the icon.

The Joystick app will open and display on the screen.
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MESSAGE BOX FOR RECEIVED MESSAGES

CONNNECT

Take note that there are four groups of functions on the JoyStick Android app:
e Switches have two states: on and off
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e Buttons are single events
e Message block allows text message to and from the Odin-Link Ble board
e BLE Control buttons allow detection and connection to the Odin-Link BLE board

JOYSTICK ANDROID APP FUNCTION
GROUPS

SWITCHES HAVE TWO
STATES: ON AND OFF

BUTTONS ARE SINGLE
EVENTS

MESSAGE BLOCK ALLOWS
TEXT MESSAGE TO AND
FROM THE ODIN-LINK BLE
BOARD

MESSAGE BOX FOR RECEIVED MESSAGES

BLE CONTROL BUTTONS
ALLOW DETECTION AND
CONNECTION TO THE ODIN-
LINK BLE BOARD

1.1.6.1 Connecting the JoyStick app to the Odin-Link BLE Board
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Ensure the MAX10 is programmed with the EPT_10M04_AF _BLE_Driver project and the
power is applied to the MaxProLogic. When the power is applied to the MaxProLogic, all LEDs
will blink twice. Next, you will pair the Android phone with the Odin-Link BLE Board. This is
accomplished by pressing the “Scan” button first.
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**ADD PICTURE OF SCAN SCREEN WITH LOCATED DEVICES**

Examine the text screen and verify that the app has located the Odin-Link BLE Board.
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Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88 BLE JOYSTICK APP

[Device Name: BLE JOYSTICK rSSi: -54 j= LOCATED THE
Device Name: null rssi: -78 ODIN-LINK BOARD
Device Name: null rssi: -86
Device Name: null rssi: -90
Device Name: null rssi: -88

CONNNECT

**ADD PICTURE OF SCAN SCREEN WITH ODIN-LINK BOARD DISCOVERED**
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Press the “Connect” button. If the Android phone is within the BLE Advertising range of the
Odin-Link, it will automatically connect.

Page




EARTHPEOPLE

(TN =l AR ET IR @ ER TN YR (T ]

BLE Development System User Manual

EARTHPEOPLE
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Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90
Device Name: null rssi: -88

CONNNECT

PRESS THE
“CONNECT”
BUTTON TO

CONNECT TO THE
ODIN-LINK BLE
BOARD




EARTHPEOPLE

(TN =l AR ET IR @ ER TN YR (T ]

BLE Development System User Manual

**ADD PICTURE OF SCAN SCREEN WITH MESSAGE “DEVICE CONNECTED”**

EARTHPEOPLE

TECHNOLOGY
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-

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86 BLE JOYSTICK APP
Device Name: null rssi: -90 IS CONNECTED TO

| device connected E THE ODIN-LINK

BOARD

DISCONNN

WRITE SCAN ECT
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At this point the Android phone JoyStick app is connected with the Odin-Link BLE Board. Next,
we will cover the operation of the functions

1.1.6.2 Using the Switch Functions

The BLE JoyStick app is easy and intuitive to use. The switches are dual function use device.
They operate similar to a light switch. Press once to turn the switch on, press again to turn the
switch off. When a switch is turned on, it changes color to green in the JoyStick app. When the
switch is turned off, it changes color to red in the JoyStick app. For the Switch Functions, press
the L1 button on the app to light the LED 1 on the MaxProLogic Board.

PRESS SWITCH L1,
SWITCH WILL

@ o reops Ry

T H N
EC oL ON

L1 ‘LZ"LB'lM'

(G &I G5y &5

-
«4C3)
-

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

DISCONNN
ECT

WRITE SCAN

LED 1 ON THE
MAXPROLOGIC
WILL LIGHT UP

Press the L2 button on the app to light the LED 2. The previous LEDs retain their state during
the current switch update.
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PRESS SWITCH L2,

SWITCH WILL

TURN GREEN T
EARTHPEOPLE SlgNALGSWITCHOZ
TECHNOLOG ON

| B L2 'LS'.M'

(5 &5y €5 Iy ©F

«40)p 4
-

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

DISCONNN

WRITE SCAN ECT

LED 2 ON THE
MAXPROLOGIC
WILL LIGHT UP

Press L3 to light the LED 3 on the MaxProLogic board.
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PRESS SWITCH L3,

SWITCH WILL

TURN GREEN TO

EARTHPEOPLE Slesdpmai)
TECHNOLOGY i

L1 L2 ) L3 l L4 '

GO OT

i
«30p f
w

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

DISCONNN LED 3 ON THE
WRITE SEAN ECT MAXPROLOGIC
WILL LIGHT UP

Press the remaining L4 through L8 buttons to light all LEDs.
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PRESS ALL
SWITCHES, TO

@ EARTHPEOPLE END COMMANDS

Pk e bl e R 8 SWITCHES ON

1 12 13 14
el bl Gl Gl

s 16 (%] 18
nd Sl Cd Cd

-
41 )
-

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

DISCONNN

WRITE SCAN ECT

ALL LEDS ON THE
MAXPROLOGIC
WILL LIGHT UP

1.1.6.3 Using the Button Functions

The Button Functions operate as momentary switches. Press to send a command to the Odin-
Link BLE Board to indicate a button was pressed. The BLE Driver Demo program has code that
will perform a Blinky LED light show based on the button pressed.
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Device Name: BLE JOVSTICK rssi: -54 EREAN SIAKT
Device Name: null rssi: -86 BUTTON TO START
Device Name: null rssi: -88 THE LED SCROLL
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

LEDS SCROLL
WRITE SCAN DIS(;?;‘JNN LIGHTING UP AND
TURNING OFF IN
SUCCESSION
Page
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i
40 p
.

PRESS RIGHT
Device Name: BLE JOYSTICK rssi: -54 BUTTON TO
Device Name: null rssi: -86 SCROLL LEDS TO
Device Name: null rssi: -88 THE RIGHT - 4
Device Name: null rssi: -87 . BISSIETRTEE) | =
Device Name: null rssi: -88
Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90
device connected
Dls§2$ Lo LEDS SCROLLTO
THE RIGHT
Page
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EARTHPEOIPLE

TECHNOLOGY

| &5 &5 g ©5 g &5
(G €5 Iy ©F g &5

R i

PRESS LEFT
Device Name: BLE JOYSTICK rssi: -54 BUTTON TO
Device Name: null rssi: -86 SCROLL LEDS TO
Device Name: null rssi: -88 THE LEFT
Device Name: null rssi: -87
Device Name: null rssi: -88
Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90
device connected
R LEDS SCROLLTO
Eel THE LEFT
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EARTHPEOIPLE

TECHNOLOGY

| &5 &5 g ©5 g &5

«0p

PRESS UP BUTTON

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86 TO SCROLL LEDS
Device Name: null rssi: -88 FASTER
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

DISCECC)IT\INN LEDS SCROLL
FASTER

Page
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@ EARTHPEOPLE
TECHNOLOGY

| &5 &5 g ©5 g &5

w 'I.S' 'L7' w

R
«C0)

PRESS DOWN

Device Name: BLE JOYSTICK rssi: -54 BUTTON TO

Device Name: null rssi: -86 SCROLL LEDS

Device Name: null rssi: -88 SLOWER

Device Name: null rssi: -87

Device Name: null rssi: -88
Device Name: BLE JOYSTICK rssi: -54

Device Name: null rssi: -78

Device Name: null rssi: -86

Device Name: null rssi: -90

device connected
DISE?:EINN LEDS SCROLL
SLOWER

1.1.6.4 Using the Text Write/Receive Functions
The JoyStick app allows the user to send and receive text. The Text window will display any text
received from the Odin-Link BLE Board. To write, use the “WRITE” button.
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TECHNOLOGY

| &5 &5 g ©5 g &5

(G €5 Iy ©F g &5

i
)
.

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -86
Device Name: null rssi: -88
Device Name: null rssi: -87
Device Name: null rssi: -88

Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86
Device Name: null rssi: -90

device connected

BLE Development System User Manual

PRESS WRITE
BUTTON TO WRITE

DISCONNN
ECT

[ WRITE I

TEXT
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ooyaye)
GoyoNo

-
Send Message

Device Name: null rssi: -86
Device Name: null rssi: -88

Device Name: null rssi: -87
Device Name: null rssi: -88
Device Name: BLE JOYSTICK rssi: -54
Device Name: null rssi: -78
Device Name: null rssi: -86

Device Name: null rssi: -90 SEND MESSAGE
device connected BOX APPEARS;
TYPE IN TEXT TO

DISCONNN SEND

ECT

2 The Active Transfer Serial Verilog Library

The EPT_10M04_AF_BLE_Driver is a project that is designed to demonstrate the functionality
of the Odin-Link BLE Board and the FPGA operation. There is a Verilog library called the
Active_Transfer_serial. This library performs all of the serial decoding, storage, command
decipher, and user interface control needed to receive commands from the Odin-Link BLE
Board.
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ADD USER CODE TO LIBRARY IN THE FPGA
TO ACCESS COMMANDS FROM THE ODIN-LINK BLE BOARD

ACTIVE TRANSFER
SERIAL LIBRARY

The user will include the Active_Transfer_Serial library in the project along with the user code.
Compile and Synthesize the project using the Quartus Software Tool to produce a program file
for download into the FPGA.

2.1 User Interface

The Active_Serial_Transfer library has a relatively easy interface for user code. The interface is
designed for flexibility and ease of use. It is written in Verilog and uses the 50MHz oscillator. It
consists of four modules that access the user code.

e Active_Transfer_Serial.v

e Switch_Command.v

e Button_Command.v

e Communication_Command.v
e Text_Block_Array_Compare.v

The Android app will send commands from the phone and these commands get converted into
signals in the Verilog code interface. The user code will create a leaf instantiation to access the
signals of each of these modules. The Block Diagram below shows how the library is connected
to the user project. The beige blocks comprise the Active_Serial_Transfer library. The Blue and
Green blocks show the user code. The following sections explain how to connect and use the
Active_Serial_Transfer library with the user code.
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2.1.1 Active_Serial_Transfer

The Active_Serial_Transfer.v block connects the Odin-Link BLE board to the library. It provides
the path from Command decode to the control blocks. The connection is provided by the UC bus.
This bus consists of two busses the UC_OUT and UC_IN. The UC must must be declared in the
user code and requires a Wired-OR gate for the UC_IN bus.

ODIN-LINK BLE BOARD

UART_RX

Active_transfer_serial

The Verilog code interface must be added to the user project as follows:
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active transfer serial ACTIVE TRANSFER SERIAL INST
(
.CLK_50MHZ (CLK_S50MHZ) ,
.RST N (RST_N) ,
.URRT OUT (X104 &), //To external URRT
.URRT IN (X104 7), //From external UARRT
.UC_IN (uc_1n),
.UC_OUT {uc_out) ,

You must add the

e Clock — CLK_50MHZ

e Reset—RST_N

e UART TX - XI04_6 (This connects with the X104 connector pin 6)
e UART RX - XOI4_7 (This connects with the X104 connector pin 7)
e UCinbus—UC_IN

e UCoutbus—UC OUT

See the exact source code for definitions of the clock, reset, UART in and out.

Next, we need to add a Wired-OR gate for the UC_IN bus. This is required as each command
module (such as Switch_Command.v, Button_Command.v) has active input to the
Serial_Transfer_Library.v block. The Wired-OR gate on the UC_IN bus acts as a multiplexor to
allow each module to communicate with the library but without the control statements needed for
a multiplexor.
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S

// Instantiate the EPT Active Modules

S e
prire [23%2-1:0] uc 1in m;

ptWireOR § (.N(3)) wireOR (UC_IN, uc in m);

switch_control LED CONTROL INST
(
.UC_CLK (CLK_50MHZ) ,
.UC_RESET (RST N),
.UC_IN (uc_in m[ 0*23 +: 23 1),
.UC_OUT (uc_ouT),
. START_TRANSFER (),
-COMMAND RECIEVED (led command) ,
.TRANSFER BUSY (),
.SWITCH ON (leds on),
.SWITCH OFF (leds off)

)

The red box highlights the Wired-OR gate for the UC_IN bus. The UC_IN bus is declared as a
23 bit bus in the “Internal Signals and Registers Declarations” section.
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_."I_J'IHHHHHWKKKKKKKXHHHHHHH?f?f?f?f?f?f?f?f"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬁ’?f?f?f?f?f?f?fH’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’HHKKKKKKKHHHHHHHHKKKKKKK

//* Internal Signals and Registers Declarations

_."I_J'IHHHHHWKKKKKKKXHHHHHHH?f?f?f?f?f?f?f?f"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬁ’?f?f?f?f?f?f?fH’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’"ﬂ’HHKKKKKKKHHHHHHHHKKKKKKK

//Finite State Machine control registers
reg [6:0] state, next;

//Trigger Signals

reg [7:0] trigger out;
reg [7:0] trigger in byte;
reg [7:0] trigger_from_host_latch;

//UC Buses

wire [22:0] Uc OUT;
wire [21:0] Uc IN;
//LEDs

wire [7:0] leds;
wire [7:0] leds on;
wire [7:0] leds off;

The register uc_in_m must declared as a bus that is 23*N-1:0 bits wide. Where “N” is the
number of attached modules. If you wished to just attach the Switch_Command module to
handle the switch commands from the JoyStick Android app, then set N=1. If you would like
Switch_Command and Button_Command modules attached, then set N=2. When using
“uc_in_m” to connect the UC_IN bus to a module, you must add the section of the multiplexed
bus to the module. The example:
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wire [23*3-1:0]1 wuc_in m;
eptWireOR # (.N(3)) wireCR (UC_IN, uc in m);

switch control LED CONTRCL INST
{
.UC_CLK (CLK_S50MHZ) ,
-UC_RESET (RST N),
.UC_IN I{uc_in_m[ * +: 1),
.UC_OUT {UC_ouTy,
-START TRANSFER 0,
. COMMAND RECIEVED (led command) ,
-TRANSFER BUSY (0,
.SWITCH ON (leds on),
.SWITCH OFF (leds off)

)

Add “uc_in_m[N*23 +: 23]” to the UC _IN bus instantiation. Where N =0, 1, 2 etc. The order in
which the modules are added is irrelevant. The Button_Command could be added before
Switch_Command or Communication_Command before both of the modules. The eptWireOR
module will multiplex the UC_IN bus accurately. Ensure that each module has a unique “N”
number in the “uc_in_m([] instantiation.

2.1.2 Switch_Command

The Switch Command from the JoyStick Android app has eight separate callable switches. These
switch commands are either on or off. This is similar to the light switch in most houses. Flip the
switch to the on position to apply power to the light. Flip it to the off position to turn the power
to the light off. The Switch Command Verilog module interface connects easily to the user code.
Add the uc_in_m[] bus and UC_OUT bus declarations in the leaf instantiation to connect the
module to the Active_Serial_Transfer Library.
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switch control
(
.UC_CLK
.UC_RESET
.UC_IN
.UC_OUT

.STRRT TEANSFER
-COMMAND RECIEVED

- TRANSFER BUSY

.SWITCH ON
.SWITCH OFF

)

BLE Development System User Manual
LED CONTRCOL INST

(CLK_50MHZ) ,

(RST N),
(uc_in m[ 0%*23 +:
(uc_out) ,

1),

O,
(led command) ,

0,

{leds_on),
(leds off)

The user code must send the clock and reset to the module. The “COMMAND_RECEIVED”
leaf instantiation signal is used to communicate to the user code when command has been
received from the JoyStick Android app. The actual command will be either in the
“SWITCH_ON” or “SWITCH_OFF” leaf register. These two leaf registers are eight bits and
correspond to the same eight switches.

20.0 ns

aoccomey | LI LT LT LI LI LI LML L L L L L

»l

|
[
COMMAND_RECEIVED

5.4ns

5.4 ns

45.1ns

‘ 20.4 ns

SWITCH_ON

vd N\
N\ VALID SWITCH NUMBER Vs

20.0 ns

aocceomy | LI LT LT LI LI LI LML L L L L L

|
"
COMMAND_RECEIVED

5.4ns

5.4 ns

45.1ns

»l
‘ 20.4 ns

SWITCH_OFF

vd N
\ VALID SWITCH NUMBER Vs
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The “COMMAND_ RECEIVED” signal will be used in the user code to start a process to read
the “SWITCH_ON” or “SWITCH_OFF” registers to determine what function occurred and what
process to start because of it.

1£ ([5d_command

begin
begin
control register[7:4] <= STATIC VALUE;
led device transfer byte <= (led device transfer byte | leds on);
end
else if(leds_off != 0}
begin
control_register[ :4] <= STATIC _VALUE;
led device transfer byte <= (led device transfer byte & ~leds off);
end

trigger in byte[0] <=

end

else if(trigger in byte[0])
trigger in byte[l] <= E

In this block of code, an if statement is used to determine when the “COMMAND_ RECEIVED”
signal is asserted. The nested if-else if statements are used to determine which function was
commanded. The subsequent statements are used to grab which LEDS to turn on of off.

2.1.3 Button_Command

The Button Command Verilog module interface connects easily to the user code. Add the
uc_in_m[] bus and UC_OUT bus declarations in the leaf instantiation to connect the module to
the Active_Serial_Transfer Library.
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button control
(
.UC_CLK
.UC_RESET
.Uc_IN
.UC_OUT

.START TRENSFER
-.BUTTON RECIEVED

-TRENSFER_BUSY

-UP BUTTON

.DOWN BUTTON
-RIGHT BUTTON
-LEFT_BUTTON
-START BUTTON
.STOP_BUTTON

BLE Development System User Manual

BUTTON CONTROL INST

(CLE_50MHZ) ,
(RST N),
(uc_in m[ 1*23
(Uc_ouT),

+: 23 1),

0.

(button command) ,

0.

(up_button pressed),
(down button pressed),
(right button pressed),
(left_button pressed),
(start button pressed),
(stop_button pressed)

ot J%j7J7J7J1J1J1IlfLIlI1J1IlfLrLrLﬂJ7J7JTJ7J7J7J1JTI1I1fLrLrLrLrLﬂJTJTJIIlfLrLﬂ
(50 MHz)
A%

50. 2000
START_TRANSFER

(st B
START_BUTTON ___ /

f

STOP_BUTTON i

RIGHT_BUTTON

LEFT_BUTTON

UP_BUTTON

DOWN_BUTTON

When a command has been received and correctly parsed by the MaxProLogic Demo Code, the
“button_control” module will assert the “button _command” signal.
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button control
{
.UC_CLK
.UC_RESET
.UC_IN
.UC_QUT

-START TRANSFER
-BUTTON RECIEVED

-TRANSFER BUSY

.UP_BUTTON
.DOWN_BUTTON
.RIGHT BUTTON
.LEFT BUTTON
.START BUTTON
.STOP_BUTTON

)

BLE Development System User Manual
BUTTON CONTROL INST

(CLK_50MHZ) ,

(RST W),

(uc_in m[ 1*23 +: 23
(uc_ourt),

1),

'
1button_commandl,

0,

(up button pressed),
{down button pressed),
{(right button pressed),
(left button pressed),
{(start button pressed),
{stop_button pressed)

Along with the “button_command” assertion, one of the button signals will assert.

button control
(
.UC_CLK
.UC_RESET
.UC_IN
.UC_oUT

-START TRANSFER
-BUTTON_ RECIEVED

-TRANSFER BUSY

-UP_BUTTON

-DOWN BUTTON
-RIGHT BUTTON
-LEFT BUTTON
-START BUTTON
-STOFP BUTTON

BUTTON CONTROL INST

(CLK_50MHZ) ,

(RST N),

(uc_in m[ 1*23 +: 23
(uc_out),

1),

Q.

{(button_command) ,

Q.

up button pressed),
down button pressed)|,
right button pressedp,
left button pressed)|,
start button pressed),
stop button pressed)
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The “xx_button pressed” signal will correspond to the button that was pressed on the JoyStick
app.

The user code will use the combination of “button_command” and “xx_button_pressed” signal
assertions to perform some function.

if{button command}
begin
if start_button_pressed‘
begin
control_register[ :4] <= SHIFT RIGHT;
led_device_transfer_byte <= ;
trigger in byte[l] <= :
buttons active flag <= E

end

elze if‘stop_button_pressedl

begin
Control_register[ :4] <= STATIC VALUE;
led device transfer byte <= (;
buttons active flag <= ;

end

if (buttons active flag)

begin
if fright_button_pressed]
begin
control_reqister[ :4] <= SHIFT RIGHT;
led_device_transfer_byte <= :

In the above code snippet, a nested if-else if block of code uses the “button command” as a
method to start the process of determining what function to perform. The nested if-else if
statements compare the incoming “xx_button_pressed” signal to determine which function to
update the LED Blinky light show. If the “start_button pressed” is asserted, the

“SHIFT RIGHT” parameter is added to the “control_register”. The “control_register” is used to
start the LED_Blinky light show, select the operation to perform (such as strobe left, strobe right,
blink faster, blink slower).
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2.1.4 Communication_Command

The Communication Command Verilog module interface connects easily to the user code. Add
the uc_in_m[] bus and UC_OUT bus declarations in the leaf instantiation to connect the module
to the Active_Serial_Transfer Library.

communication_control COMMUNICATION CONTROL INST
(
.UC_CLK (CLK_S50MHZ) ,
.UC_RESET (RST N),
.Uc_IN (uc_in m[ 2* +: 1),
.UC_OUT (Uc_out),
-STRRT TRANSFER (),
.TRANSFER RECIEVED {text_block_received} .
. TRANS E‘ER_BUSY 0,
.TRANSFER_REARDY (text _block ready),
.EPT_LENGTH OUT 0,
.UC_LENGTH IN (text block length),
-TRENSFER_TO HOST (),
.TRANSFER TO DEVICE {text_byte_received}
)
20.0ns
CLOCK (50 MHz)
I-—.{ 20.0ns
1425.6 —.1 |¢—
TEXT_BLOCK_RECEIVED / iTU"S ‘ \
1465.2
TEXT_BLOCK_READY ﬂ ﬂ ﬂ “ n ﬂ
Ans 13030

0.0 ns

TEXTBYTERECEVED ___ avieo < svier > ortez > srtes > svrea >—< svres >—< sriee >—< BYTE7 >—

The Communication Control block is used to send a block of bytes from the JoyStick App to the
MaxProLogic FPGA. The user will use the “Write” button on the app to initiate a
communication text transmit. The app transmits all bytes to the Odin-Link board. The
communication bytes are received by the Active_Transfer_Serial library and converted to a
command block. The “communication_control” block will then provide the interface to the user
code.
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When the “text block received” signal asserts, there is a block of bytes ready to be transmitted
into the user code. The “text block length” is used to inform the user code of the exact number
of bytes to be transmitted into the user code. Use the length to as a maximum number to count in
the bytes from the “communication_control” block. The user code must wait until the
“text_block ready” signal asserts to read a byte. The “text byte received” is the actual byte to
read into user code. The “text block ready” is a short duration assert signal, only one clock
pulse wide. The “text block ready” signal will only assert once during the three clock cycles
that the byte to read is valid. The user code must be able to trigger on positive edge of the

“text block ready” signal and immediately read the byte into local memory. Once all bytes in
the “text block length” are transmitted from the Active Transfer library, there will be no more
“text_block ready” signal assertions and the “text block received” signal will de-assert.

Next, the user code must properly store the text bytes into memory and perform some function
using this communication.

2.1.5 Text _Block_Array Compare

The “communication_control” block is used primarily for users to set up their own custom
commands in the MaxProLogic FPGA. The most efficient method to do this is read all bytes
from the “communication_control” block into an array in the user code. Then, use the

“text block array compare” to determine which command to operate on.
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text block array compare
(

.CLK
.RST_N

.TEXT_BLOCK_LENGTH
.MEMORY_ARRAY 0

.MEMORY ARRAY 1

.MEMORY ARRAY 2

.MEMORY ARRAY 3

.MEMORY_ ARRAY 4

.MEMORY_ARRAY 5

.MEMORY ARRAY 6

.MEMORY ARRAY 7

.MEMORY_ARRAY_ 8

.MEMORY_ARRAY 9

.MEMORY_ ARRAY 10
.MEMORY ARRAY 11
.MEMORY_ ARRAY 12
.MEMORY_ARRAY 13
.MEMORY ARRAY 14
.MEMORY ARRAY 15
.MEMORY ARRAY 16
.MEMORY_ ARRAY 17
.MEMORY ARRAY 18
.MEMORY ARRAY 19
.MEMORY ARRAY 20
.MEMORY ARRAY 21
.MEMORY_ARRAY 22
.MEMORY ARRAY 23
.MEMORY_ ARRAY 24
.MEMORY ARRAY 25
.MEMORY_ ARRAY 26
.MEMORY ARRAY 27
.MEMORY_ ARRAY 28
.MEMORY ARRAY 29
.MEMORY_ ARRAY 30
.MEMORY ARRAY 31
.MEMORY ARRAY 32
.COMMAND_SELECTION

TEXT_BLOCK_ARRAY COMPARE_ INST

(CLK_SOMHZ) ,
(RST N),

(text block length),
(text_in arrayl[0]),
(text_in arrayl[l]),
(text_in arraylZ?]),
(text_in arrayl[3]),
(text_in array[4]),
(text_in arrayl[S]),
(text_in arrayl[é]),
(text_in array([7]),
(text_in arrayl[8]),
(text_in arrayl[®]),
(text_in arrayl[10]),
(text_in array[11]),
(text_in array[12]),
(text_in arrayl[13]),
(text_in arrayl[i4]),
(text_in array[15]),
(text_in arrayl[16]),
(text_in arrayl[17]),
(text_in array[18]),
(text_in array[1°]),
(text_in arrayl[20]),
(text_in array[21]),
(text_in arrayl[22]),
(text_in arrayl[23]),
(text_in arrayl[24]),
(text_in array[25]),
(text_in arrayl[26]),
(text_in arrayl[27]),
(text_in arrayl[28]),
(text_in array[2°]),
(text_in array[30]),
(text_in arrayl[31]),
(text_in arrayl[32]),
(command_selection)
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The “text block array compare” block will accept the text block from the
“communication_control” block from lowest byte

e MEMORY_ARRAY_0 ==text_in_array[0]
To
e MEMORY_ARRAY_32 ==text _in_array[32]

Because of the limitations of Verilog, the text array that was captured during the communication
receive has to pass each byte into the leaf module individually. So, the
“MEMORY_ARRAY xx” registers in the “text block array compare” block store each byte.
The “TEXT BLOCK LENGTH?” is required to match the number of bytes that will be
compared. As you can see, the text block command is limited to 33 bytes in length. Once all
bytes are added to the leaf module interface, the result of the compare is immediate. The
“COMMAND_SELECTION” will return a byte that correlates with a pre-determined user
command.

The “text block array compare” block requires the user to add a custom command text array in
which to compare. This text array custom command is stored in the file “user_define.v”’. The
user will open the file and add the ASCII equivalent Hex byte for each character that will be sent
from the JoyStick app. Order of the bytes is very important. The text message will start with at
the lowest number byte, 0.

Page




EARTHPEOPLE

(TN =l AR ET IR @ ER TN YR (T ]

BLE Development System User Manual

//Custom Text Array; Bdd each byte to an individual define
//Set Temperature Data Interval to 5 sec
‘define TEXT BLOCK 5 BYTE 22 8'h00;//Communication End of Block

‘define TEXT BLOCK 5 BYTE 21 = £'h0z;//Communication End of Block
‘define TEXT BLOCK 5 BYTE 20 = 5'h0d;//Communication End of Block
‘define TEXT BLOCK 5 BYTE 19 = 5'h20;//Space

“define TEXT BLOCK 5 BYTE 18 = B8'h35;//5

“define TEXT BLOCK 5 BYTE 15 = 5'h20;//Space

‘define TEXT BLOCK 5 BYTE 14 = 8'h74;//t

“define TEXT BLOCK 5 BYTE 13 = B'hés;//n

‘define TEXT BLOCK 5 BYTE 12 = 5'h45;//I

“define TEXT BLOCK 5 BYTE 11 = 5'h20;//Space

‘define TEXT BLOCK 5 BYTE 10 = 8'h&5;//e

‘define TEXT BLOCK 5 BYTE 9 = 8'h72;//r

“define TEXT BLOCK 5 BYTE 8 = 8'h75;//u

‘define TEXT BLOCK 5 BYTE 7 = 8'h74;//t

“define TEXT BLOCK 5 BYTE & = £'hel;//a

“define TEXT BLOCK 5 BYTE 5 = 8'h72;//r

‘define TEXT BLOCK 5 BYTE 4 = 8'h&5;//e

‘define TEXT BLOCK 5 BYTE 3 = 8'h70;//p

‘define TEXT BLOCK 5 BYTE 2 = 8'héod;//m

‘define TEXT BLOCK 5 BYTE 1 = 8'h&5;//e

‘define TEXT BLOCK 5 BYTE 0 = 8'h54;//T

In the code snippet above from the BLE Driver Demo program, the full text message is:
e Temperature Int5

In hex, it shows up as above. Please note there are three bytes at the end of the text block labeled:
e “Communication End of Block”

These bytes are added to the users input by the JoyStick app. The user must include these bytes
in the “user_define.v” file to signify the end of the message. Next, the user must define a
message command byte.

//Ccustom Text Block Command Array defines
"define USER_COMMAND 1 B'h
"define USER_COMMAND 2 B'h
"define USER COMMAND 3 8'ha3//CHANGE TEMPERATURE INT 0 1
"define USER COMMAND 4 8'had//CHANGE TEMPERATURE INT 1
"define |USER_COMMAEND 5 8'ha5//CHANGE TEMPERATURE INT 5

11//START TEMPERATURE
12/ /5TOP_TEMPERATURE

]

o
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In this code snippet, if “TEXT BLOCK 5 BYTE xx” array is equal to the
“MEMORY_ARRAY _ xx” then, “USER_COMMAND 5” byte will be transmitted through the
“COMMAND_SELECTION to the user code. You can see from the code snippet that
“USER_COMMAND 5 has a unique byte: 8’ha5. Also added is a comment about what this
command is assigned to:

e CHANGE_TEMPERATURE_INT_5

Now the user code can operate using the “COMMAND_SELECTION” to perform some user
defined function.
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