
 1 

 
 

Tutorial 1  

Introduction to EDK 10.1 and the Digilent V2Pro Board 

 

-Introduction 
 

This lab will be an introduction to design techniques for EDK using the Digilent V2Pro 

board. It will explain the basics of building a project with the wizard and then expanding 

the project to include a hello world option. It will be necessary to have a null-modem 

cable to communicate between the Hyper Terminal on the PC and the V2Pro FPGA 

platform. 

The project is completed using EDK 10.1, Windows Vista and the V2Pro board. 

 

-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 ñhello worldò will be displayed to a HyperTerminal. 

 

-Application 
 

This document is used by students, who are learning FPGA design using EDK. 

 

-RS-232 Serial Interface 

 

1. Characteristics 

¶ Uses a 9 pin connector DB-9 (older PCs use 25 pin DB-25 connectors and newer 

laptops do not have serial port anymore, so a USB to serial converter is required). 

¶ Allows bidirectional full-duplex communication (the PC can send and receive 

data at the same time). 

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

2. DB-9 Connector 

 
DB-9 connector (male) appears as shown in Figure 1. 

 

 
Figure 1: DB-9 Connector 
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The pin numbering on the connector is as follows: 

 

 
Figure 2: Pin Numbering (male connector) 

 

 

Figure 3: Pin Numbering (female connector) 

 

Pin Description of RS-232 male connector: 

 

Pin 

No. 

Name Dir  Notes/Description 

1 DCD IN Data Carrier Detect. Raised by DCE when modem synchronized. 

2 RD IN Receive Data (RD, Rx). Arriving data from DCE. 

3 TD OUT Transmit Data (TD, Tx). Sending data from DTE. 

4 DTR OUT Data Terminal Ready. Raised by DTE when powered on. In auto-

answer mode raised only when RI arrives from DCE. 

5 GND - Ground 

6 DSR IN Data Set Ready. Raised by DCE to indicate ready. 

7 RTS OUT Request To Send. Raised by DTE when it wishes to send. Expects 

CTS from DCE. 

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

9 RI IN Ring Indicator. Set when incoming ring detected - used for auto-

answer application. DTE raised DTR to answer. 

 

Table 1: Pin Description (male connector) 
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The three important ones among the 9 pins are: 

¶ pin 2: RD (receive data). 

¶ pin 3: TD (transmit data). 

¶ pin 5: GND (ground). 

Using just 3 wires, one can 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 chunks of 8 bits. The LSB (data bit 0) is sent first, the MSB (bit 7) is 

sent last. 

 

4. Asynchronous Communication 
 

This interface uses an asynchronous protocol which means that no clock signal is 

transmitted along  with data. The receiver has to have a way to time itself to the incoming 

data bits. 

 

In the case of RS-232, 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). 

 

Figure 4: Serial Communication Parameters 

2. The transmitter sends a "1" when the line is idle. 

3. The transmitter sends a "start" (a "0") before each byte is transmitted, so that the 

receiver can understand that data is coming. 

4. After the "start", data comes in 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 example, a 0x55 byte when transmitted appears in the following way: 

 

 
 

Figure 5: 0x55 Byte Transmission 

 

Byte 0x55 is 01010101 in binary. 

But since it is transmitted LSB (bit-0) first, the line toggles like that: 1-0-1-0-1-0-1-0. 

 

Another example: 

 

 
 

Figure 6: 0xC4 Byte Transmission 

 

Here the data is 0xC4, which is difficult to interpret. It an illustration to show how 

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 many bits-per-seconds can be sent. For example, 

1000 bauds would mean 1000 bits-per-seconds, or that each bit lasts one millisecond. 

Common implementations of the RS-232 interface (like the one used in PCs) do not 

allow just any speed to be used.  One has to settle to some "standard" speed. 

Common values are:  

¶ 1200 bauds. 

¶ 9600 bauds. 

¶ 38400 bauds. 

¶ 115200 bauds. 

At 115200 bauds, each bit lasts (1/115200) = 8.7µs. If one transmits 8-bit data, it lasts for 

8 x 8.7µs = 69µs. But each byte requires an extra start and stop bit, so one actually needs 

10 x 8.7µs = 87µs. That translates to a maximum speed of 11.5 KBytes per second. 

At 115200 bauds, some PCs with faulty chips require a "longer" stop bit (1.5 or 2 bits 

long) which makes the maximum speed drop to around 10.5KBytes per second. 

 

6. Physical Layer 
 

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

¶ "1" is sent using -10V (or between -5V and -15V). 

¶ "0" is sent using +10V (or between 5V and 15V). 

So an idle line carries something like -10V. 
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-Initial Set-up 
 

 
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-to-Serial converter as shown. 

Note: Download the USB-to-Serial converter driver from the manufacturers website. 

 

 
Figure 8: USB Connection 
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Connect the XUP V2Pro Development System to a laptop/PC as shown. Switch on the 

board. 

 

 
Figure 9: Hyper Terminal Path 

 

Open the hyper terminal as shown. Press Cancel, then Yes and OK for the following 

three windows. 

Note: Windows Vista does not come with hyper terminal by default. Hyper terminal 

Private Edition can be downloaded from the Internet for free (for academic use only). 

You can also go for other alternatives available online (like putty). 
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Figure 10: Hyper Terminal  

 

Once this window shows up give an appropriate name and press OK . Again press 

Cancel, then Yes and OK for the following three windows. 

 

 
Figure 11: Com Port Selection 

 

Then the following window will show up. Select the appropriate Com Port and press OK . 

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 there, go to control panel and then 

system. 
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Figure 12: Hyper Terminal Settings 

 

The following window will show up. Make the port settings as shown or set the baud rate 

to a desired rate depending on the design parameters. As the baud rate in the present 

design is configured for 9600 baud, the following settings are been chosen. 

 

 
Figure 13: New Hyper Terminal Window 

 

Once the port settings are made press OK  and the terminal will show up. 


