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Laboratory Exercise #3

Creating a Custom Hardware IP and Interfacing 1t with Software

Objective

The purpose of lab this week is o familiarize you with the process of crealing and importing a custom TP
module for a MicroBlaze based system. We will be using the *Create and Imiport Penpheral Wizand®™ in XPS
in conjunction with ISE o develop a custom peripheral for performing integer muliplication. We wall then
integrate the inleger multiplication penpheral inlo a microprocessor system and develop soltware Lo interact
with the peripheral using XPS. This lab serves as a simple hardware/soltware co-design example.

System Overview

The microprocessor system you will build in this lab s depacted in Figure 1. In place of the GPTO modules,
ulilized in the last lab, 15 a multiplication block, which represents the inleger multiplication peripheral you
will create. The UART in Figure 1 will be used o connect the XUP board 1o the workstaton compuler
which will display the oulpul of sofltware execuling on the MicroBlaze processor. The sofltware you will
develop in this lab will provide prool of operation for your muliplication penpheral.
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Figure |: MicroBlaze System Diagram

Procedure

I. To begin, creale the base system shown in Figure | wsing a similar conliguration as last lab. 'We do
nol have the multiplication peripheral yel bul will add that afler we create il

(a) Create a folder for Lab 3 and open XPS as outlined in Lab 2.

(h) Use the Base System Builder (B5B) lo creale a system similar o that which you built in Lab 2.
Ensure a UART s the only peripheral your system conlains (i.e. no Ethemel MAC, PCIExpress,

el ).

(c) Aller the BSB completes, navigale (o the “System Assembly View'™ in XPS. Then click on the
“Addresses’ lab. Change the size field on both the dimb_cnirl and the ilmb_cnirl 10 128K, Hil

“Generale Addresses” o repenerale the address ranges of the other components on the bus.

2. Al this poanl, we should have everylthing in Figure | excepl [or the multiplication peripheral. The next
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few steps will guide you through the process of creating a custom TP peripheral. For today™s lab, our
cuslom peripheral will have three sollware accessible 32-bil registers and a hardware multiphication
block. Two of the soltware regisiers will be read and wrile accessible by the microprocessor and wall
hold the multiplicand and muluplier. The thind register will be read accessible by the microprocessor
and wrile accessible by the multiplication logic within the peripheral. The third register will hold the
product of the multiplication.

(a) From the XPS mamm menu, select Hardware +Create or Import Peripheral. The “Creale and
Import Peripheral Wicard® should come up (Figure 2. Hil “Next® o conlinue.

Welcome to the Create and Import Peripheral
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Figure 2: Create and Tmport Penipheral Wizard - Welcome

(b) The next window allows us o either create lemplates for a new peripheral or imporl an existing
peripheral. Ensure “Creale templates [or a new peripheral” 1s selected and leave *Load an existing
cip sellings file’ unchecked. Press “Next’ 1o conlinue.

(c) The window that Mollows gives us the oplion Lo store our peripheral design iles in a location other
lhan our current XPS propect direclory. Leave everything as defanll and hit “Next" 1o conlinue.

(d) A window will appear prompling you Lo assign a name and version number o your peripheral
(Figure 3). Name the peripheral *multiply” and leave the version number as default (i.e. 1.00.a).
You can enter a shorl description of your penipheral if you would like in the *Description” win-
dow.
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