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Lab 5: CORE Generator System Lab

Targeting the Spartan-3E Starter Kit
CORE Generator System Lab

Introduction 

This lab guides you through the process of creating a core with the Xilinx CORE Generator™ system and inserting the core into your design for implementation. A separate lab covers simulating designs that contain cores.

Objectives 

After completing this lab, you will be able to:

· Create a core by using the Xilinx CORE Generator system

· Instantiate a core into an existing HDL design

· Perform behavioral simulation on an HDL design that contains a core

· Test the design in hardware

Procedure 

In this lab, you will use the CORE Generator system to create a block RAM initialized with a software application, instantiate it into a PicoBlaze design, and test it on the Digilent Spartan-3E board.

This lab comprises four primary steps: You will review the design, generate the core, instantiate the block RAM core, and perform behavioral simulation on the new loopback module. Following each general instruction for a given procedure, you will find accompanying step-by-step directions and illustrated figures that provide more detail for performing the general instruction. If you feel confident about a specific instruction, feel free to skip the step-by-step directions and move on to the next general instruction in the procedure.

Note: If you are unable to complete the lab at this time, you can download the lab files for this module from the Xilinx University Program site at http://www.xilinx.com/univ


Generate the ROM Initialization File
Step 1

[image: image12.png]Launch the ISE™ Project Navigator and open the project file.

· To open the Xilinx ISE software, select Start ( Programs ( Xilinx ISE 8.2i ( Project Navigator  

· Select File ( Open Project

· Verilog users: Browse to c:\xup\fpgaflow\labs\verilog\lab5\coregen 
VHDL users: Browse to c:\xup\fpgaflow\labs\vhdl\lab5\coregen 
· Select coregen.ise and click Open
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Browse through the design noting the red question mark for the program module in the hiearchichal design view.  Using the program from the previous lab, you will complete the third task and assemble it to generate a .coe file that will be used to initialize a ROM.

· Open the program.psm file, located in the project directory, using a utility such as windows exporer

· Complete task #3 by writing a piece of software code that will echo back to hyperterminal what is typed on the key board.

Note: Refer to the comments in the program for instructions

· Open a command window, browse to the directory containing the program, and assemble the program by entering the following command at the command prompt: > kcpsm3 program

Note: the assembler will generate several files include a .COE, which will be used to initalize a memory generated from Core Generator

Create a Core
Step 2
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Create a new COREGen IP source file named program. The core type will be Dual Port ROM.

· In the Processes for Source window, double-click Create New Source
If you do not see the Create New Source process, make sure that an HDL source file is selected in the Sources in Project window.

· In the New Source dialog box, select IP (CoreGen & Architecture Wizard) and type program in the File Name field, as shown in Figure 5-1
 SHAPE  \* MERGEFORMAT 



Figure 5-1. New Source Dialog Box

· Click Next

· In the Select Core Type dialog box, expand Memories & Storage Elements, expand RAMs & ROMs, and select Block Memory Generator v2.1, as shown in Figure 5-2

[image: image2]
Figure 5-2. Select Core Type Dialog Box

· Click Next and click Finish
After a few moments, the CORE Generator™ system GUI opens.
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Configure the Dual Port Block Memory core with the following features:

· Name: program
· Memory Type: Dual Port ROM
· Memory Size: 1024 x 18
· Set the following parameters as shown in Figure 5-3 and click <Next>

· Component Name: program
· Memory Type: Dual Port ROM

[image: image3]
Figure 5-3. Block Memory Options

Set the following parameters as shown in Figure 5-4, and click <Next>. 

· Read Width: 18

· Read Depth: 1024

· Operating Mode: Write First
· Enable: Always Enabled

[image: image4]
Figure 5-4. Port A design options and pin polarity

Set the following parameters as shown in Figure 5-5, and click <Next>. 
· Read Width: 18
· Read Depth: 1024
· Operating Mode: Write First
· Enable: Always Enabled

[image: image5]
Figure 5-5. Port B design options and pin polarity

· Click Load Init File and select the PROGRAM.COE file from the assembler directory

[image: image6]
Figure 5-6. Initialize the memory with the program

· Click the Show button and select memory_initialization_vector from the drop down box to view the content that will be loaded into memory after configuring the FPGA.


[image: image7]
Figure 5-7. Block RAM initialization content

· Click Generate at the bottom of the Dual Port Block Memory dialog box

Note:  program.xco file should be automatically added to the ISE project.

Instantiate a Block RAM Core into Verilog Source
Step 3a

VHDL users: Skip to Step 3b, “Instantiating Block RAM Core into VHDL Source.”
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Instantiate the core you generated above into loopback.v.

· In the Sources in Project window, double-click loopback.v
The loopback.v file opens in the text editor window.

· Select Edit ( Language Templates  
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The instantiation template for the core is located in the COREGEN section of this window.
· Expand COREGEN, expand VERILOG Component Instantiation, and select program, as shown in Figure 5-7

[image: image9]
Figure 5-8a. Language Templates

· Copy and paste the template into the loopback.v file under the comment, “//Instantiate the RAM block here” 

· Edit the instantiation to look like this:

program my_program (

    .clka(clk55MHz),

    .addra(addess),

    .douta(instruction),

    .clkb(1'b0),

    .addrb(10'b0000000000),

    .doutb());
 
· Select File ( Save

Instantiating Block RAM Core into VHDL Source
Step 3b

Verilog users: Skip to Step 4, “Perform Behavioral Simulation.”

[image: image17.png]E Fie Edt Vew Project Source Process Window telp

=&

DB3EF &

Sources

R R T IR

¥
x

BB 9 oo S

=1=N)

200

X5 FPGA Design Sunmary

Sourcs for [ Syribesi/mplmentation

coregen_ab

5 3 xc35 20041255

opback (oopback.v)

imy_kepsm3 - kepsm3 (/. KCPSM3Nerlog/kepsm v)
varsit - an_t /. KCPSM3/Velog/uar_t.v)
eceive - uar i ./ /KCPSM3Nerloghuar )
[Jloopback uc (loopback.vcf)

<l i

g soore | g rapts | Qe |

Pracesses

Pracesses:
[ AddEsising Source.
[ Creste NewSouce.

I
LY 4
&Y

View Design Summary
Design Uties
User Constrairts

B ) Synhesize -XST
) Implement Design
©8)  Generals Frogiamming Fle

] Updte Biseamuith ProcssorDats
€ Analyze Design Using Chipscope

43Desion Dvenvew

unmany
108 Progeries
) Tiring Constaints
DPinout Repart
[ Clock Repart
3o and Wanings
[ Syrihesis Messages
[ Trenslton Messages
[ Mep Messages
[Place and Route Messages
D} Timing Messages
D Bitgen essages
1 Curent Messages
GDeied Repos
[ Syrihesis Repart

T e

e |
_ JEm TEmms (Em [V s |
e e B B — e S E—

| Tranaion g

[Wep Repot

| St Tirig epat

I I I I I
I I I I I
| Place andFioe Ropn | I [ [ [
I I I I I
[ [ [ [ [

| BigenFpor

BETES

=] Inplemertation Constains Fil:
[2] Schematic
% State Diagram
Test BenchWaveFom
[£] User Document
Verlog Mode:
[i] Verlog Test Fdue
[ VHDL Madte

VHDL Liary
[FJVHDL Package
[ VHDL Test Bench
¥ | Embedded Processor

&5 ChipS cope Deliniion and Conection File

Eie name:

Logation

Pk PLDsWakshopscarsesvT_] (]

X Design Summay

x

Started : "Launching Design Swmary”.

<

[l Comsole | @Erons | o\ Wamings | [gg FdinFies




Instantiate the core you generated in Step 2 above into fifo_2048x8.vhd.

· In the Sources in Project window, double-click loopback.vhd
The loopback.vhd file opens in the text editor window.
· Select Edit ( Language Templates 
[image: image10.png]


  
The instantiation template for the core is located in the COREGEN section of this window.
· Expand COREGEN, expand VHDL Component Instantiation, and select  program, as shown in Figure 5-7

[image: image11]
Figure 5-8b. Language Templates

· Copy and paste the template into the program.vhd file

Paste the component declaration into the architecture header after the comment “---- Insert component declaration for program here”.

Paste the component instantiation into the architecture body after the comment “-- insert component instantiation for program here”.

Edit the instantiation as follows to connect the dual-port block ROM to the design:

my_program : program

   port map 


(

     clka => clk55MHz,

     addra => address,

     douta => instruction,

     clkb => '0',

     addrb => "0000000000",

     doutb => open);
· Select File ( Save

Performing Behavioral Simulation
Step 4
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Examine the testbench file to understand what is happening.

· In the Sources in Project window, double-click testbench.v/.vhd 
Review the functionality of the testbench. Some things to note about the testbench:

· The testbench toggles switches

· Waits for some clock cycles

· Checks the LEDs to see if they match the switch settings

· In the Sources in Project window, select program.xco
· In the Processes for Source window, expand the COREGen toolbox and double-click View Verilog/VHDL Functional Model
This file references the models from the XilinxCoreLib simulation library and is used automatically when running behavioral simulation from inside the Project Navigator of the ISE™ software.
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VHDL users: If the file does not appear in the text editor, right-click View VHDL Functional Model and select Open Without Updating.

Using the testbench.v or testbench.vhd file, run a behavioral simulation for 50000 ns. View the waveforms to confirm that the core is connected correctly.

· [image: image20.png]


In the Sources in Project window, select Behavioral Simulation for the sources view and click on testbench.v/.vhd 
· In the Processes for Source window, expand the Xilinx ISE Simulator process, right-click Simulate Behavioral Model, and select Properties

· Enter a Simulation Run Time of 50000 ns
· Click OK
· Double-click Simulate Behavioral Model
· Examine the waveforms to verify that the switch settings are echoed to the LEDs.
Test the Application in Hardware                                           Step 5

[image: image21.png]Fe tt Vew Fovotss Toos Helb 3

Qo+ © - ] O sewen [ roser

* Address £ CRUPMarketsipLDS\Workshopstworkieribgebs ~

Folders terminal - HyperTerminal
Fie Edt Vew Cal Transfer Hep

D@ » 3 DB &

Kilinx Rules!
Welcome to the XUP Professor Horkshop_

atodetect | 960061 | SCROLL | CAPS |puw | Captire | Frintecha.

O dimarelb e Sism File Folder 412212005 1:03 P
S o) Elloopback testbench_y_t.sim. 1@ IS SEH PROFle  4j22/2005 103PM
i o opbas stbench, 1KB PRIFie 4/22/2005 1:03 PM




Open a hyperterminal session.  Generate the bitstream and download to the Digilent board and test the application.  

· In the project directory, double-click on terminal.ht to start a hyperterminal session

· In Project Navigator, highlight loopback.v/vhd, expand Generate Programming file and double-click on Configure Device (iMPACT).  

· When impact openes, configure the FPGA using the JTAG download cable by stepping through verifying that the following options are selected and then click <Finish>.

· Boundary-Scan Mode

· Automatcially connect cable

· Click <OK> when the window opens indicating that two devices were detected in the JTAG chain

· Assign loopback.bit to the Spartan-3 xc3s500e and bypass the PROM

· Right-click on the Spartan-3e device in impact and select program.  Click <OK>.

Note: You should see the message “Xilinx Rules!” displayed in the hyperterminal window.  Any message that is typed via the keyboard will also be displayed.
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Figure 5-9. View the output on the hyperterminal window

Conclusion 

Use the CORE Generator™ system to generate cores that you can easily instantiate into a Verilog or VHDL design. The VEO and VHO files provide you with cut-and-paste instantiation templates for ease of use. The V and VHD files are for behavioral simulation. 
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