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Limitations
Limited Warranty and Disclaimer. These designs are provided to you �as is�. Xilinx and its licensors make and you receive no 
warranties or conditions, express, implied, statutory or otherwise, and Xilinx specifically disclaims any implied warranties of 
merchantability, non-infringement, or fitness for a particular purpose. Xilinx does not warrant that the functions contained in these 
designs will meet your requirements, or that the operation of these designs will be uninterrupted or error free, or that defects in 
the Designs will be corrected. Furthermore, Xilinx does not warrant or make any representations regarding use or the results of 
the use of the designs in terms of correctness, accuracy, reliability, or otherwise.

Limitation of Liability. In no event will Xilinx or its licensors be liable for any loss of data, lost profits, cost or procurement of 
substitute goods or services, or for any special, incidental, consequential, or indirect damages arising from the use or operation 
of the designs or accompanying documentation, however caused and on any theory of liability. This limitation will apply even if 
Xilinx has been advised of the possibility of such damage. This limitation shall apply not-withstanding the failure of the essential 
purpose of any limited remedies herein.

This design module is not supported by general Xilinx Technical support as an official Xilinx Product.
Please refer any issues initially to the provider of the module.

Any problems or items felt of value in the continued improvement of KCPSM3 or this reference design would be gratefully 
received by the author.

Ken Chapman
Senior Staff Engineer � Spartan Applications Specialist
email: chapman@xilinx.com

The author would also be pleased to hear from anyone using KCPSM3 with information about your application and how 
PicoBlaze has been useful.
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Design Overview
This design reads the unique device DNA value embedded in the XC3S700A Spartan-3A device and displays it on the LCD display. Device DNA can be used 
to provide a serial number for your own products, be useful in hardware and software design security techniques or be sued as part of product registration 
procedures. This document provides details of the reference design which employs a PicoBlaze processor to perform most of the tasks. As well as enabling 
the DNA feature of the device to be evaluated, it is hoped that the design will provide a useful reference for PicoBlaze users especially those interested in 
using LCD character modules with an 8-bit data interface as provided on the 3A starter kit (note that the 3E starter kit has the 4-bit interface).

double click on �install_device_DNA_reader.bat�. 

Load it now 
� it only takes 30 seconds!

It is recommended that you try this to become 
familiar with what the design does.

XC3S700A 
with embedded 

�DNA�

J2 used to 
observe DNA 

signals

LEDs �heart beat� counterLCD display of DNA value

+5v supply and 
power switch

USB cable used to configure the Spartan-3A 
(The cable plus devices on the board provide 

the same functionality as a Platform Cable 
USB to be used in conjunction  with iMPACT)

As well as the source design files, a compiled 
configuration bit file is provided which you can 
immediately download into the Spartan XC3S700A 
device on your board. To make this task really 
easy the first time, unzip all the files provided into a 
directory and then�. 

Assuming you have the Xilinx software installed, your board 
connected with the USB cable and the board powered (don�t forget 
the switch), then this should open a DOS window and run iMPACT
in batch mode to configure the Spartan-3A with the design.
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Design Operation

The device DNA is a 57-bit value but it is displayed as a 16 digit hexadecimal 
value of 64-bits with the most significant bits padded with zero. The DNA value 
shown on my board is 01131209165C10B1 hex. 

PicoBlaze reads and displays the DNA value every 16 seconds (each time the 
lower 4 LEDs have the pattern �1010�). PicoBlaze actually reads the DNA value 
in less than 50µs but the LCD display is much slower making this update 
observable even though the value remains the same. The reading repeats
to facilitate observation of signals with an oscilloscope if desired.

The design provided has a fixed functionality and it is left to you to make any additions or changes as you wish.

Following configuration the LCD should display the simple design title information shown here. 
This display will persist for 10 seconds. The 8 LEDs represent a simple binary counter 
implemented in PicoBlaze code and responding to interrupts generated at 1 second intervals. It is 
when the lower 4-bits of this counter contain the value �1010� (ten) that the display will change.  

Of the is a 57-bits forming the device DNA value, 55 bits are a unique value and 2 bits are a fixed �10� pattern. The DNA is read serially, and convention 
states that the value is presented most significant bit first. It is the most significant bits that are the fixed �1� and �0� and may be used to confirm a correct 
read process if desired. The most significant 2 digits of the LCD display should always be �01� hex because they represent the fixed �1� of bit 56 padded 
with zeros to form a byte (00000001). The next most significant digit should always fall in the range 0 to 7 hex since bit 55 should always be the fixed �0�. 

1 0 d4d5d6d7d51d52d53d54 d48d49d50

56

Device DNA d0d1d2d3

01255 54
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DNA Port Signals
DI N DOUT

READ
SHI FT

CLK

DNA_PORT
The DNA is read internally to the Spartan-3A device using the ‘DNA_PORT’ primitive from the Xilinx library. 

The port is essentially a 57-bit shift register with serial input DIN and serial output DOUT. The shift register advances 
with rising edges of a clock provided to the CLK input providing the SHIFT control is High.

In order to read the unique DNA value of the device the shift register must first be loaded by driving the READ input 
control High whilst a rising edge clock is applied. This will immediately present bit 56 (the fixed value ‘1’) at DOUT. 

To enable you to evaluate the DNA feature in more detail, 
the design also connects the CLK, READ, SHIFT and 
DOUT signals to convenient pins on header J2 as shown.

The oscilloscope screen shot below shows the complete 
read process being performed by PicoBlaze in 
approximately 44µs (more details later).
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J2

1

2

33

34

0v pins3.3v pins


