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Introduction

This quick start will guide you through the process of setting up the XUP Virtex-1l Pro board to
enable hardware-in-the-loop verification via JTAG co-simulation. This process can be extended
to any board with a JTAG connection

References

e Matlab help menu — Xilinx System Generator — JTAG hardware co-simulation
»  XUP Virtex-11 Pro user guide (http:/ /www.xilinx.com/univ/xupv2p.html)

Requirements

Matlab R14.1 with Signal Processing blockset

V7.1 ISE Foundation with latest service pack

V7.1 System Generator for DSP

XUP Virtex-11 Pro board with Power Supply

Xilinx Parallel-1V JTAG download cable (USB cable not supported for hardware-in-the-loop
verification)

Directory Structure

*  /design/user (contains the user Simulink design file)
»  /design/completed (contains the completed Simulink design file)
» /digilent (contains the board support package for the XUP Virtex-11 Pro)

Design Description

Simulate a digital band-pass filter with the following specifications:

Sampling Frequency (Fs) = 1.5 MHz

Fstop 1 =270 kHz

Fpass 1 = 300 kHz

Fpass 2 = 450 khz

Fstop 2 = 480 kHz

Attenuation on both sides of the passband = 54 dB
Pass band ripple = 1
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Two different sources are used to simulate the filter:

e  The chirp block, which sweeps between the specified frequencies of 6 KHz and 10 KHz
without regard for the instantaneous output frequency

e The random source generator, which outputs a random signal of uniform distribution with a
range of -1.9 to 1.9. Uniform is a better choice to drive a fixed-point filter because it is
bounded.

Steps
e  Generate board support package
e Simulate an FIR filter and generate the run-time hardware model
e  Connect hardware model to the design and perform a hardware in the loop verification
Generate Board Support Package Step 1

'. . You will quickly generate the board support package for the XUP board using
- SBDBuilder, which is a graphical utility to automate the four board support
package files. Refer to the Matlab help menu for detailed information on
SBDBuilder and XUP Virtex-11 Pro user manual for information on the board.

© Invoke SBDBuilder by typing the following at the Matlab command prompt: xISBDBuilder

® Enter a the target board information and clock sections as follows:
»  Board Name: XUP Virtex-11 Pro
»  Frequency (MHz): 100 (This is the system clock frequency on the XUP board)
e Pin Location: AJ15 (This is the pin location of the system clock)

Connect the Parallel-1V cable to the JTAG port of the XUP board and turn the power on.

Fill in the following for JTAG options

» Boundary Scan Position: 3 (the Virtex-11 Pro xc2vp30 is the third device in the JTAG
chain)

* IR Lengths: Click the Detect button (should see: 16, 8, 14)

Note: you may verify the position of the xc2vp30 in the chain by using the impact
programming utility provided with the ISE Foundation software. The impact utility can be
invoked as standalone via the start menu.

Under the Targetable Devices section, add the xc2vp30-7ff896

Click the Save Files button and save the files under the system generator install path as
follows:

CAMATLAB701\toolbox\xilinx\sysgen\plugins\compilation\Hardware Co-
Simulation\digilent\XUP Virtex-11 Pro Board
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The installation of the board support package files should resemble that as follows:

TLAB701\toolboxbxilinx\sysge nipluginshcompilation\Hardware Co-Simulation
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() CHMATLAETO L boolboxxilinx sysgenipluginsi compilationiHardware Co-SimulationiDigilant| XUP 4

Mame

A E] iface_error.lag
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{2 jtageosim @xltarget.m
Db mxup_virtex_iijro_deveIopme...
=) plugins xup_virtex_iijro_developme...
3 bin 'Dxup_virtex_iijro_developme...
-3 compilation Exup_virtex_iijro_developme...
) Bitstream wUp_virkex_ii_pra_dewvelopme. ..

{) EDK Export Tool
(=) Hardware Co-Simulation
(=) Digilerk
{0 Spartan-3
' k2L IP Virtesx-11 Pro Board
{2} MicroBlaze Multimedia Board
1) Mews Compilation Target

@ Exit SBDBuilder

Simulate an FIR Filter and Generate Hardware Model Step 2

'. ., Simulate a band-pass FIR filter to verify operation and generate the run-time
~ hardware model.

© Invoke Matlab and browse to the /design/user directory

® Open the band_pass.mdl file and simulate the design.

Note: Your design should look like that shown below.

}' FD#Tool
LS
System
R
Genarator Eetsi:n‘;c:r LS Tl
e double
Chirp double [T rorl Fx 88l a3 tap, | Fix25.18 daat] P33l T | Fix e L] double
FIR double
Switehz Fateway In Convert FeEy Fateway Out BFFT
double FIR Spactam
Scope FIR
Random
Source
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© Double click on the system generator token to verify that the following options are selected:
»  Compilation: XUP Virtex-11 Pro Board
e Target Directory: ./xupv2p
e Synthesis Tool: XST
e Hardware Description Language: VHDL

) System Generator: bandpass_filter_hw

—Kilirx System Generstor

Compilation :
HUP Virtex-ll Pro Development System
Part

Target Directary

Synthesis Tool : Hardware Description Language
W&ET | JwroL -]

FPGA Clock Period (ns) : Clock Pin Location :

Crverrice with Doubles : According to Block Settings j

Sirmulink System Period (zec) : 7 A07 407407407407 3e-008

[conwe] [ox | [ ] [omoet] [

Note: You may select either VHDL or Verilog

O Click the generate button to generate the run-time hardware model (see illustration below)

. Librany: bandpass_filter_hwcosim_Li
File Edit Wew Format Help

b}
O =HEHSE
JTAG
G ateway In Co-Sim & ateway Outf-

bandpass_filter
hisucasim

Note: System Generator will generate the HDL Code and automatically invoke the ISE
Foundation software to generate the bitstream. The run-time block above represents the
hardware model of the System Generator design.
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Connect HW model and perform JTAG Co-Sim Step 3

'. ~ Connect the hardware run-time model to the design and perform hardware-in-the-
loop verification.

© Add the run-time block and connect it according to the figure below, noting that you may
simply copy and paste the Spectrum scope and mux.

s’ Fh#Taal
LS

System
Genergtor FDATaal Res_ource
Estimator

Sinept

double

AW .
Fie _b_/ﬂ bl ot EB8 gl 93 tag| Fix2217 Fix 85 -1
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L] L]
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double FIR
i | B-FFT
Random i
Source somm
Scope
L plcatewayin ~ 2™2%  cateway outl TEE g lrpy gy double
Co-Sim
& ateway Outl
bandpass_filter_hw .
hweozim * 8 double ~ M
- L
v B-FFT
Spectrum
Scoped

® Click the Start Simulation button to perform the hardware-in-the-loop verification.

System Generator will configure the FPGA and then simulate. You should see results as
follows:
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