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Chapter 1

/ntroduction

TheCyclone VGX StarterKit presents a robust hardware design platform lwdtund the Altera
Cyclone V GXFPGA, whichis optimized forthe lowest cost and power requirement for transceiver
applicationswith industryleading programmable logic for ultimate design flexibilyith Cyclone
V FPGAs, you can get the poweagst,andperformance levels you need for higblume
applications including protocol bridging, motor control drives, broadcast video converter and
capture cards, and handheld deviddse Cyclone VGX Starter Kitdevelopment boarthcludes
hardwaresuch a#\rduino Headeyon-board USB Blasteaudio and video capabilitiesxd much
more.In addition, @ onboard HSMC connector with higépeed transceivers allows for even
greater arrapf hardware setup®8y leveraging all of these capabilities, thgclone VGX Starter
Kit is the perfect solution for showcasing, evaluating, and prototyping the true potential of the
Altera Cyclone VGX FPGA

TheCyclone V GX StarteKit contains all components needed to usebthedin conjunction with
a computer that runs the Magoft WindowsXP or later

1.1 Package Contents

Figure 1-1 shows a photograph of ti@yclone V GX StarteKit package

® @ Cyclone V GX Starter board

B8 cyctone v GX .

Starter Kit —
st o ,""‘_:4"?41

® Cyclone V GX Starter Kit Quick
Start Guide

© Type Ato B USB Cable
® Power DC Adapter (12V)

Figurel-1 TheCyclone \GXStarter Kipackagecontents

The Cyclone VGX Starter Kit packageincludes:

The Cyclone V GX Startdyoard

Quick Start Guide

12V DCPower Supply

Type A Male to Type B Male USB Cable

= 4 —a
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1.2 Cyclone V GX Starter Kit System CD

TheCyclone V GX Start Ki{C5G) System CD contasthedocumentation and supporting
materials, including the User Manu@lontrol PanelSystem Builder, reference designs and device
datasheets. User can download this SystemrGm the wel{http:/Avww.c5g.terasic.com

1.3 Layout and Components

This sectionpresents the features and design characteristics of the board

A photograph of the board is shownHmure 1-2 andFigure 1-3. It depicts the layout of the board
and indicates the location of the connectors and key components.

UART MIC  Line Line
USB Blaster to USB HDMI TX In In Out Micro SD Card

& RUN/PROG
N SWITCH

' i : | Bl swa XN
PowerON/OFFq s i JM : B SMA_RX(DNI)
fefil

LPDDR2
EPCQ

Arduino Header

SRAM
HSMC Connector

Altera Cyclone V GX
5CGXFC5C6F27C7N

2x20 GPIO —

7-Segment Display

LED x18

CPU Reset - HSMC 12V Jumper

o el LT

Switch x10 Button x4

Figurel-2 Development Board (top view)
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Figurel-3 DevelopmenBoard (bottom view)

Thisboard has many features that allogersto implement a wide range of designed circuits, from
simple circuits to various multimedia projects.

The following hardware is provided on the board:

FPGA Device

Cyclone VGX 5CGXFC5C6F27CN Device
77K Programmable Logic Elements
4884Kbits embedded memory

Six Fractional PLLs

Two Hard Memory Controllers

Six 3.125G Transceivers

= =4 4 48 a8 -

Configuration and Debug

1 QuadSerial Configuration device EPCQ2560n FPGA
1 OnBoard USB Blasterormaltype BUSB connector)
1 JTAG and AS mode configuration supported
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Memory Device

1 4GbLPDDR2 x32 bits data bus
1 4Mb SRAM x16 bits data bus

Communication
 UART to USB
Connectors

HSMC x 1, including 4anes 3.125G transceiver
2x20 GPIO Header

Arduino header, including aifog pins.

SMA x 4 (DNI), onelane 3.125G transceiver

= —a —a -

Display
1 HDMI TX, compatible with DVI v1.0 and HDCP v1.4

Audio

1 24-bit CODEC Line-in, line-out, and microphon@ jacks
Micro SD Card Socket
9 Provides SPI and-8it SD mode for SD Card access

ADC

1 12-Bit Resolution,500KspsSampling Rate. SPI Interface.

1 8-Channel Analog Input. Input Range : OV ~ 4.096V.
Switches, Buttonsand LEDs

1 18 LEDs
9 10 SlideSwitches
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1 4 Debounced Push Buttons
1 CPU reset Push Buttons
1 Four ZSegments

Power

1 12vDC input

1.4 Block Diagram of the Cyclone V GX Starter Board

Figure 1-4 gives the block diagram of the board. To provide maximum flexibility for the user, all
connections are made through the Cyclor@X/FPGA device. Thus, the user can confgthe
FPGA to implement any systetiesign

USB Type-B USB Type-B HDMI TX Audio Jack

SMA(Transceiver, DNI) f_$
Sofolone

Ml
‘* Micro SD Card

XCVR x4

=
g
c.
=
o
=
Q
5
o
y

Cyclone V GX FPGA
258 z:z::::: I 2 -
¥ = 3 ¥ - ¥ EEEEEEEEEE FRFEEEEE |
BN NIEEEEEEEEER
HE DD sepapeE e
7'Segment  7’Segment User Interface(LED, Slide Switch, and Tact Switch) Button
Figurel-4 Board Block Diagram
1.5 Getting Help
Here are the addresses where you can get help if you encaoppgoblem:
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i Terasic Technologies

Taiwan/9F, No.176Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, Taiwar7800

Email: support@terasic.com

Tel.: +886-3-5750-880

Wehb http://wwwcbhqgterasic.com
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Chapter 2

Control Pane/

TheCyclore V GX Starérboard comes with a Control Panel program that allows users to access
various components on the board from a host computer. The host computer communicates with the
board through a USB connection. The program can be used to verify the faligtioh

components on the board or be used as a debug tool while developgiR@L code.

This chapter first presents some basic functions of the Control Panel, then describes its structure in
theblock diagram form, and finally describes its capabilities

2.1 Control Panel Setup

The Control Panel Software Utility is located in theectoryii To/€ b a t r o bnRheCQydoned
V GX Starter KitSystem CD It's free of installation, just copy the whole folder to your host

computer and launch the control panekby e cut CsGgCob her éal Panel . exeo.

Specific controkircuits should be downloaded to your FPGA board before the control panel can
request it to perform required tasks. The program will call Quartus Il tools to download the control
circuit to the FPGAoard throughihe USB-Blaster[USBO] connection.

To activate the Control Panel, perform the following steps:
1. Make sure Quartus II3.1or alaterversionis installed successfully on your PC.
2. Set the RUN/PROG switch to the RUN position

3. Connecthe USB cablerovidedto the USB Blaster port, connect the 12V power supply, and
turn the power switch ON

4. Start the executable5G_ControlPanel.exe on the host computer. The Control Panel user
interface shown irigure 2-1 will appear.

5. TheC5G_ControlPanel.sof bit stream is loaded automatically as soon as the
C5G_ntrolPanel.exe is launched.
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6. In caseof adisconnet, click on CONNECT where the .sof will be-l@aded onto the
board.

Please not¢hatthe Gontrol Panel will occupy the USB port until yolose that port; you cannot use
Quartus Il to download a configuration file into the FPGA until the USB port is closed.

7. The Control Panel is now reattyuse; experiece itby setting the ON/OFF statusrfo
some LEDs and observing the result on@&& board.

Figure2-1 TheC5GControl Panel
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The concept of th€5G Control Panel is illustrated inigure 2-2. T h e  fioCQireuitd t h a't
performs the control functions is implemented in the FPGA board. It communicates with the
Control Panel window, which is active on the host computer, via the USB Blaster link. The
graphical interface is used $endcommands to the cowmfrcircuit. It handles altherequests and
performs data transfers between the computer an@yitlene V Starteboard.

Figure2-2 TheC5GControl Panel concept

The C5G Control Panel can be used to ligit LEDs, change the values displayedion7-segment,
monitor buttons/switches status, read/write the SRRMLPDDR2Memory,output HDMFTX

color pattern to VGA monitor, verify functionality of HSM&nnectoi/Os, communicate with PC
via UART to USB irterface read SD Card specification information. The feature of reading/writing
a word or an entire file from/to the Memory allows the user to develop multimedia applications

(Flash Audio Player, Flash Picture Viewer) without worrying about how to bivldraory
Programmer.
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