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Tutorial 1
Introduction to EDK 10.1 and the Digilent V2Pro Board

-Introduction

This lab will be an introduction to design techniques for EBigthe DigilentV2Pro
board.It will explain the basics of building a project with the wizard and thgranding
the project tanclude a hello world option. It will be necessary to have amolllem
cable to ommunicate between the Hyper Terminal on the PC and2ZReo FPGA

platform.
The project is completeusing EDK 10.1, Windows Vista and th@Pro bard.

-Objective
The objective is to understand the basics of the EDK software. This will be accomplished

through the implementation of a UART in an FPGA. The circuit will be designed in such
a way that the phrase fhelrfTemminakor | do wi | |

-Application
This document isised by students, who are learning FPGA dessyng EDK.

-RS-232 Serial Interface

1. Characteristics

1 Uses a 9 pirconnector DB9 (older PCs use 25 pinB-25 connector&nd newer
laptops do not have serial port anymore, so a USB to serial converter is required

1 Allows bidirectional fultduplex communication (the PC can send and receive
data at the same time).

1 Can communicate at a maximum speed of roughly 10KBytes/s.

2. DB-9 Connector

DB-9 connector (male) appears as shown in Figure 1.
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F|gure 1 DB- 9 Connector
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The pin numbering on the connector is as follows:

Figure 3: Pin Numbering (female connector)

Pin Description oRS-232male connector:

Pin
No.
1

2
3
4

(62}

Name

DCD
RD
TD
DTR

GND
DSR
RTS

CTS
RI

Dir

IN
IN
ouT
ouT

Notes/Description

Data Carrier Detect. Raised by DCE when modem synchroni:
Receive Data (R, Rx). Arriving data from DCE.
Transmit Data (D, Tx). Sending data from DTE.

Data Terminal Ready. Raised by DTE when powered on. In a
answer mode raised only when RI arrives from DCE.

Ground
Data Set Ready. Raised by DCE to indicate ready.

Request To Send. Raised by DTE when it wishes to send. Ex
CTS from DCE.

Clear To Send. Raised by DCE in response to RTS from DTE

Ring Indicator. Set when incoming ring detecteed for aute
answer application. DTE rais&ilR to answer.

Table 1: Pin Description (male connector)



Thethree important ones among @®@insare
T pin 2: RD (receive data).
1 pin 3: TD (transmit data).
T pin 5: GND (ground).

Using just 3 wires, onean send and receive data.

3. Serial Communication
Data is sent one bit at a time. One wire is used for each direction. Since computers
usually need at least several bits of data, the data is serialized before being sent. Data is

commonly sent by chunkd 8 bits. The LSB (data bit 0) issEfirst, the MSB (bit 7)s
sentlast.

4. Asynchronous Communication
This interface uses an asynchronous protocol which means that nsigioakis
transmitted alongwith data. The receiver has to have a way to tisadfito the incoming
data bits.
In the case of R&32, it is done in the following way:

1. Both side of the cable agree in advance on the communication parameters

(parameters shown in Figure 4). It is done manually before communication starts
(which will be explained later).

Bits per second: | 5600 w

Data bits:

£

Farty: | None w
Stop bits: | 1 L
Flow control: | Mone w

Figure 4: Serial Communication Parameters

The transmittesends a "1" whethe line is idle.

The transmitter sends a "start" (a "0") before eachibytansmittedso that the

receiver can understamigiat data is coming.

4. After the "start", data comes with the agreed speed and format, so the receiver
can interpret it.

5. The transmitter sends a "stop" (a "1") after each data byte.
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For examplea Ox55bytewhen transmittedppears in the following way

i
lime i idle sta’;t \'\ . f'rr stop lime i idle again
bit hit O hit 7 bit

Figure 5: 0x55 Byte Transmission

Byte 0x55 is 01010101 in binary.
But since it is transmitted LSB (bW first, the line toggles like that-@-1-0-1-0-1-0.

Another example:

I | I

L PP h o .

lime iz idle ztart 3 . ztop lime iz idle again
it hit 0 hit 7 bit

Figure 6: 0xC4 Byte Transmission

Here the data is OxCxhich is difficult to interpretlt an illustration to shovimow
important it is for the receiver to know at which speed the data is sent

5. Operation Speed

The speed is specified in baud, i.e. how manyfetssecondsan be sent. For example,
1000 bauds would mean 1000 hisrseconds, or that each bit lasts one millisecond.
Common implementations of the R32 interfacglike the one used in PCs) do not
allow just any speetb be used. One h&s settle to some "stalard” speed.

Common values are:

1200 bauds.
9600 bauds.
38400 bauds.
115200 bauds.

= =4 =4 =4

At 115200 bauds, each leists (1/115200) = 8.7us. If ot@nsmis 8bit data, itlastsfor
8 x 8.7us = 69us. But each byte requiregatma start and stop bit, so oaetually need
10 x 8.7us = 87ps. That translates to a maximum speed oKBYtes per second.

At 115200 bauds, some PCs with faudtyips require a "lorgy” stop bit (1.5 or 2 bits
long) which make the maximum speed drop to around 10.5KByt&ssecond

6. Physical Layer
The signals on the wires use a positive/negative voltage scheme.

T "1"is sent usingl0V (or between5V and-15V).
T "0"is sent using +10V (or between 5V and 15V).

So an idle line carries something [iKEOV.



-Initial Setup

Figure 7: USB-to_Serial Converter

1. Connect the serial port available on the FPGA board to the USB port available on the
laptop/PC using a USB>-Serial converter as shown.
Note: Download thdJSB-to-Serial converter driver from the maracturers website

Figure 8: USB Connection



Connect theXUP V2Pro Development Systeta alaptgp/PC as showrBwitch on the
board

. Broadcom -
. Brother

. Creative Srikanth
, Dell
. Dell QuickSet Documents
. Dell Support Center
. Dell Webcam Pictures
. Dell Wireless ;
J Extras and Upgrades e

. Fingerprint Reader Suite 1
Games

. Games

. Google Chrome

. Google Talk

. HyperTerminal Private Editicn

Recent Iterns

L Computer
&) HyperTerminal Help
42 HyperTerminal Private Edition | Metwork
|&] Read Me (Web) [
5_,]:‘_% Uninstall H}rper{ Location: HyperTrm (C:\Program Files\Windows
W] WordPad ReadMe

. HyperTerminal Connections Control Panel

. Maintenance |
| Mchfee B Default Programs

1 Back Help and Support

Figure 9: Hyper Terminal Path

Open he hyper terminal as showRresLCancel thenYesandOK for the following
three windows.

Note: WindowsVista does not come with hypearminal by defaultHyperterminal
Private Editon can be downloaded from the Interfogtfree (for academic usmnly).
You can also go for othedternatives available online (like putty).
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%NewConnecllun—HypErTEnmnal - A A S R - ' =1=1 = J
[} PO S - poma e oy 4 o
File Edit View Call Transfer Help
-
Connection Description m
Enter a name and choose an icon for the connection:
Name:
lcon:
Disconnected Auto detect  Auto detect |5=:R=CLL |=:—F"3 |I-l'.‘|.l ‘Capture |F'rint echo i

Figure 10: Hyper Terminal

Once this window shows upvg an appropriate name and pré€ds. Again press
Cancel thenYesandOK for the following three windows.

'Qm.uypeﬂerminal 3 ﬁ lol&] =

File Edit View Call Transfer Help

[ Connect To m

Enter details for the phone number that you wart to dial:

Country/region: I LI

Area code: I

Phone number: I

Connect using:
0K | Cancd |

Disconnected Auto detect | Auto detect |'3=: ROLL

|=:—F"3 |I-l'.||.l |=:a|:tl.||'e |F'|'inte-:hc:

Figure 11: Com Port Selection

Then the following window will showp. Select the appropriate ComrPand pres©K.
If you are unsure about which COM Port you are using, you can see by going to the

Device Manager under the hardware tab. To get tlgeréo control panel and then
system.



COM3 Properties

Port Settings |

Bits per second: | EETURNN v |

Data bits: 18 v |

Parity: 1None v

Stop bits: i 1 v

Flow control: {Hfaldwa{e ;‘

Restore Defaults
[ 0K ] [ Cancel ] [ Apply ]
IDisconnected Auto detect Auto detect

Figure 12 Hyper Terminal Settings

The following window will show up. Mke the port settings as shoamset thebaud rate
to a desired rate depending on the design parameters. Baitiatein the present
design is configured for 9600 baud, the following settings are been chosen.

Figure 13: New Hyper Terminal Window

Once the port sehgs are made pre€3K and theterminal will show up



