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The Serial Graph Tool for the Arduino Uno provides a sinmikrface for graphing data to the

PC from the Unolt can graph up to 8 separate channels. Each charimeited to eight bits

only. It has several toolthat allow the data to be scaled for examination. Scaling can be
performed in the Vertical and Horizontal. Each channel can be turned on or off for display. The
Serial Graph Tool has easy to #seluino functions tdransmitdata to be graphed from the

Uno. It uses the SPI bus so data is transferreghab4 Megabits per second
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Serial Graph Tool Getting Started

Belowis a list of the steps to take to get started using the Serial Graph Tool.
1. Install the SeriaGraph Tool Driver
2. Install the Serial Graph Tool Application
3. Connect the EPT 2206KB-U2 board to the Arduino Uno
4. Connect each board separately to two USB Ports on the PC
5. Locate the Arduino Examples folder under the Serial Graph Tool Install
6. Locate the Arduio_SGTool_Analog_Monitor_U2 folder, double click on the *.ino file
7. When the Arduino IDE comes up, Go to TeeBoard and select Arduino Uno
8. Go to Tools>Serial Port and select the correct port for the Uno.
9. Click on the Upload button of the Arduino IDE.
10.Click on the Seri al Graph Tool l con under AA
11.When the application opens up, click on the drop down box in the upper right corner.
12.Selectthéd Ser i al Graph Tool O00o0.
13.Cl ick on the AOpeno button then click on t

14. All six analog channslshould appear on the display.

Serial Graph Tool Driver

Connect the EPT 220BB-U2 board to a USB port on the PC. Load the driver located on the
CD at /SPI_SERIAL_GRAPH_TOOL_PROJECT_CD/Drivers/EPT_2.08.24

The EPT220X-DB-U2 uses the ftdibus.sys driverhit driver is loaded upon connection of the

USB to Serial Cable to the PC by the ftdibus.inf file. To install these two files onto your PC,
follow the instructions from the AUpdate Driwv
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load when the bard is connected to the PC.

Wi Update Driver Software - FT2232H MiniModule

|
How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
N for your device, unbess you've disabled this feature in your device installation
settngs.

# Browse my computer for driver software
Locate and install driver software manually,

[ = ———

Click on the ABrowse my computer for dri
and browse over to the cd and locate the above folder.
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+ Lot me pick from a kst of device drivers on my computer X tar
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Click the Next button

G = Update Driver Software - FT2232H MiniModule

Browse for driver software on your computer

Search for driver software in thes location:

logy\EPT USB-CPLD Development Systern CO\Drivers\EPT 2,08 21K

¥l Include subfoiders

# Let me pick from a list of device drivers on my computer
This list wil chow installed driver software compatible with the device, and all driver
softwere in the sarme category a3 the device

The next window is the Windows Security notice. The EPT driver is notdigp

Wi ndows. Click on the dAlnstal/l this dri

ver
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W Windows Security

"(,’ Windows can't verify the publisher of this driver software

# Don'tinstall this driver software
You should check your manufacturer's website for updated drver software
for your device

= Install this driver software anyway
Only install dover software obtained from yeur manufacturer's website or
disc. Unsigned software from other sources may harm your computer [}mai
information

v See detaiis

Windows will add the EPT_2.08.24 driver to the System Registry.

)R Update Driver Software - EPT USB <-> Serial8UTAG Cable

Installing driver software...

When Windows has completed the update driver the following screen will be displayed.
i Update Driver Software - USB Serial Converter A
Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

USB Serial Converter A

When this is complete, the drivers are instalad the EPT 22050B-U2 is ready for use.

Serial Graph Tool Applica tion Install

The Serial Graph Tool application software must be installed onto the users PC before using.
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This is an easy process as the applicadiah all the supporting files such as Data Sheets,
Arduino Examples and the application itdedis been paeklinto Windows Installer files. This
comes in the form of two files:

- . .

@CD'“ « EPT_ Serial_Graph_Tool » EPT_Serial_Graph_Installer » Release v|+,|| Search Releas

Organize ~ Share with Burn New folder

~

4 | Earth People Technology i Name

b | Boards
3 ) r@ EPT_Serial_Graph_Installer
4 | EPT_ Serial_Graph_Tool_32Bit

[ 1) setu
| 4 | EPT_Serial_Graph_Tool © 2

| 4 | EPT_Serial_Graph_Tool L
I 4 | EPT Serial_Graph_Installer E|
I| | . Release |

| 4 | EPT_Serial_Graph_Tool

> k. bin ~ | 1

, 2 items

Just double click on the setup icon to launch the installer. Click through all of the install screens
by clicking ANexto.

R =] .
Serial Gr: Toal —
5 Sevial Grapn Tool T S b :;i rial 8 Serial Graph Toal T e i
) . Select Installation Folder @rian - N Seaerial
‘Welcome to the Serial Graph Tool Setup Wizard a..'-l “I‘I-Iq Confirm Installation @ramih
_ Tool Tool Tool
: “Tha instaierwil s you Fucusoh he staps recuired o st SetialGraph Tool an your compater " Tha instoller s raoely o nto Serial Graph Tool on your comptar
| To installin his fobder, click "Next™ To install o a diflerentfolder, enter # below or dick "Browse”. e A
| Eolder
| [CAProgram Files (<iE)\Sensl Graph Taal, Browse. ]
|
| | DwskGost
| waRNG. This comp ~r Taolfor yoursef
Unauihosied duplication orcheiouion of 15 progyam, or ny porion o &, mey el in severs ol
| possible undes the low.
[ |
i @ dustme | i
| 1 i
| Concel <Bm [ comce | [ «pok Netr ||| Cancal o | [ neas
]
S ——
13 Serial Graph Tool e |
! serial Grapn Tool | 19 5 620 PUy—— = .
B | i arial
Installing Serial Graph Tool =-r'-l| Installation Complete @ErEmin
Toeol | Tool
[ —— Serinl Graph Tool has been successhily installed.
| Click “Close" to et
Plense weil
any HET Framgwark.
o=
\
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When theanstallation is complete, the applicatimready for use. The installer adds a folder
under the users Programs (x86) foldeo. to Start>Serial Graph Tool to view the files and
folders.

| IrfanView Jolly, Richard

| Microsoft Lync

| icrosoft Office

lic ft Office Live Meeting 2007
Silverlight

) licrosoft System Center 2012 R2

| Minitab

| Notepad++

| PostgreSQL 9.1 (x86)

| QuickTime

Bl Default Programs

Help and Support

Just c¢click on the Serial Graph Tool 1icon to
folder containgexample code for you to use to setup a working graph application on the Arduino.

The ADocumentationo fol der contains the Dat a

Serial Graph Tool Connections

The Serial Graph Tool uses the EPT 22DEK-U2 boad to connecthe Arduino Uno to the

software application running on the PC. The boasudesigned with stackable headers that
connect into the Uno headeWhen the two boards are connected, the SPI bus from the Arduino
is connected to the USB port of tRE€ via the FT220X
daughter board.

Connect the EPT 220BB-U2 to the Arduino Uno.
Connect the board to an opeSB port on the PCThe
Serial Graph Tool is designed to mate with the Arduino
Uno. The four board connectors connect directly into tr
Arduino Uno. Once the two boards are connected, the .
signals from the Uno are directed into the UMFT220XA.
module.Both the Uno and the Serial Graph Tool can be powered up at the same time. The EPT
220X-DB-U2 board receives its power from the USB cable. To usédard, connect a USB
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Mini B cable into the board connector and an open USB port on the PC. When the board is
connected the USB driver (described in the previous section) automatically loads.

Connect the Uno to the PC using a USB Cable.

Connect the Undo the PC using a USB Cablext, add some code to the Arduino and use the
Serial Graph Tool functions to plot out user data.

Serial Graph Tool Data Flow

The Serial Graph Tool is designed to graph any data. This data can be 8, 10, 12, or 16 bits. It can
have up to eight individual channels displayed at any one time. This data can be the result of the
AnalogRead() function, or Temperature from and 12C sensor, or it can be created from a
mathematic equation. Once the data has been graphed to the disgayhétscaled in the

horizontal or vertical directions. You can zoom in or out in the horizontal or move forwards or
backwards in the data buffer. In the vertical direction, you can scale the data with an integer or
fractional multiplier. You can also stte vertical position of each channel.

The figure below shows the Data Flow for graphing data from the Arduino. The user will collect
data, then format the data, transmit over SPI to the EPT-EZM®XI2, then transmit over USB to
the PC, and finally the &@al Graph Tool displays the data.
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SERIAL GRAPH TOOL DATA FLOW

R
COLLECT DATA FORMAT DATA TENRE S b e DISPLAY DATA

The EPT Serial Graph Tool makes it easy to graph fast or slow data coming from the Arduino
Uno. The user only has to write code for the Uno. Just collect the data into an array then send the
array and channel numberttee EPT 220XDB-U2, then send the end of frame command. There

are only two functions needed to display data on the Serial Graph Tool.

1. EPT_SGToolWriteBlockData(DataArray, NumberOfBytes, ChannelNumber
NumberOfDataBits

2. EPT_SGToolFrameEnd()

These functions are explained in the next section. When the EPT_SGToolWriteBlockData()
function iscalled it takes the block that was previously stored into DataArray and transmits the
bytesover the SPI bus tine EPT 220XDB-U2. This data will be automatically sent from the
EPT 220%DB-U2 to the PC. Upon arrival at the PC, the Serial Graph Tool will store the data
into a circular buffer. The circular buffer will continue to store new data as it arrives from the
EPT 220XDB-U2. When the EPT_SGToolFrameEnd() function is called on the Arduino, it
sends a command to tBerial Graph Tool to graph the data in the circular buffer.

You can keep sending data to the Serial Graph Tool, indefinitely. Because it usesaa cir
buffer, it will continue to fill this buffer. When it reaches the maximum size of the buffer, it
circles back around to the beginning of the buffer and fills the buffer at that point. So, it will
overwrite the previously written datanytime you wamnto update the display with new data,
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just call the EPT_SGToolFrameEnd().

Serial Graph Tool Arduino Library
1. Write Block Function

EPT_SGToolWriteBlockDatéifit *) DataArray,(int) NumberOfWords, (int)ChannelNumber,
(int)yNumberOfDataBits)

This function is used to send a block of data to the Serial Graph Tool software which resides on
the PC. The function does not return anything and takes four items as input parameters.

a. DataArrayi this is an integr array that can take up to 16 bit data. The array
should be declared as an integer array with no more than 500 €fiteedno has
only 2KB of SRAM so the buffer should stay under that site array can be as
small as one byte or it can be the erid@ integersYou must pass the
DataArray to the function EPT_SGToolWriteBlockData() as an integer pointer.
This is simple to do, just add the (int *) in front of theme of your array.

b. NumberOfWordg this is the number of items in the DataArray that ywaunt to
transfer to the Serial Graph Tool. Make sure that the total number of items in this
value is available in the DataArray. If a null character is read from the buffer, it
will not be transferred.

c. ChannelNumber this is the channel that you want ¥arite the DataArray into in
the Serial Graph Tool. The tool has separate data buffers for each channel.
Channels are assigned 0 to 7 for a total of eight channels. When the Arduino
writes data to a new channel, it is declared and becomes availablspiaydif
no command is sent to write data to a particular channel, then that channel will
not be available for display.

d. NumberOfDataBit$ this value is used to determine the bit size of each data
element, 8, 10, 12, or 1®his value needs to be filled correctly, otherwise the
data will be incorrectly organized in the buffers in Serial Graph Tool. The correct
values to use are:
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i. EIGHT_BIT_DATA
i. TEN_BIT_DATA
ii. TWELVE_BIT_DATA

iv. SIXTEEN_BIT_DATA

2. Frame End Function

EPT_SGToolFrameEnd()

This function should bealled anytime you want to graph the data that was written into the
channel buffers in Serial Graph Tool. This function has no return and requires no parameters. It
can be called at anytime.

Serial Graph Tool Functionality
3. DataArray description

The DataArayis the place in the Arduino memory where the data to be sent to the Serial Graph
Tool is stored. This is declared as an integer array with a maximum size of 500 integers.
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(55 Arduino_SGTool_Analog_Monito

File Edit Sketch Tools Help

Arduino_SGToal_Analog_Monitar_1U2
#include "EPFT SGTool.h™ -

/¢ include the 3PI library =
#include <HPI.h»

#/Declare some int wariables for use in the Loop()
int Channel;

int AnalogReadValue:

AiDeclare a Buffer for storing the ADC samples
int ChannelBufferl1[500] = {0}:

woid setup ()

{
A4 SBet the Analog 0 signal as an input
pinMade (0, INPUT);

. 1 | +

Each integer stored into this array will become a pixel in the display.albe of each integer

will become its amplitude. The position of each integer in the Datadgridng point in time in

which the data sample was collected. Each integer added to the DataArray can be either eight bit,
ten bit, twelve bit or sixteen bit. Hower each integer added must be the same as all the other

integers in the array. Mixing different bit sizes in the array is not allowedh&dact that we are
changing the bit size of the data goinrgsd nto
in the ANSI RNCO sense of the meaning. |l nt eger
store an eight bit (or ten, twelve) to the elements of the array with no profleens.

EPT_SGTool Library just needs to know what the bit size of data we storthis array. And

that i s why we pass the fAiNumber Of Dat aBitso pa

function.
4. Channel selection

The Serial Graph Tool can display up to eight individual channels of\WWéten the user sends a

block of data to the EPZ20X-DB0-U2, they send it to a channel. And the data that is collected

at the PC will be displayed in that channel only. So, the user must select a channel and enter in
the AChannel Numbero in the parameters for the
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data that is continuously collected for the channel in the Arduino code must keep the same

channel number for the duration of the applicatlbgiou collect data for more than one channel,

each time you call EPT_SGToolWriteBlockData() function you wald to enter the correct

AChannel Number o

for

t hat

dat a. I

t

S

up

EPT_SGToolWriteBlockData() function. Failure to do so will cause the display to show

incorrect information.

5. Pixelbit selection

Whenthe data in a channel is graphed in the Serial Graph Tool, each integer in the buffer
becomes a pixel on the display. The integers start at zero in the buffer and increment up to 450

CHANNEL 1

Vetical
Voltage (Scale)

Vestical Scale
2

Vettical Posttion

EACH ELEMENT IN THE
ARRAY NOTES THE
ALUE OF THE PIXEL
OF THE GRAPH OF

HAT CHANNEL

RRY[500]
GO FROM
ZERO 50 AND
DENOTE THE PIXELS
FROM LEFT TO RIGHT
ON THE CHANNEL
GRAPH

ELEME

while each pixel is placed on the graph from left to right. The vafliadl elements in the

t

o

DataArray can be either 8, 10, 12, or 16 bits. The user will determine which bit selection to use

based on the data.

6. Length of display pixels

There are 450 pixels froteft to right on the displayEach division has 50 pixels in Each
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pixel is a data point that is derived from the data elements in the circular buffers.

I Serial Graph Tool o) jion)
Serial Graph Tool 0
Device Connected
o
Channel
Stop.
o onar]
2 ¥ Horizontal
Time (Scale)
—chz (o] 9] [Rat
X Position ’
oo 5 Iy
B B
108t
Vettical
128t
Vokage (Scale) Vertical Position
166t
Vertical Scale
= 172 ()
Refresh
—ch1 -

450 PIXELS

EACH PIXEL
CORRESPONDS TO ONE
DATA ELEMENT FROM
THE SELECTED CHANNEL

IN THE CIRCULAR
BUFFER
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When the Serial Graph Tool receives a FrameEnd command it reads the previous 450 data
elements starting from the most recent data element from the seleateticim the circular

buffer. It graphs each data element in one pixel. The value of the data element determines the
amplitude of the signal.

7. Circular buffer description

The Serial Graph Tool stores the incoming channel data into separate bufferss Timetruifer
for each channel. All of these channel buffers are organized as Circular Bliffersoncept of
using a Circular Buffer is pretty straight forward:

x Continuouslystore incoming data into the same buffer
X When reaching the end tifecircular buffer, start overwriting data at index O.

It starts filling at index zero anchcremers the index whenever new data arrives. When the
index reaches the maximum pointstarsfilling the buffer at zero.
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