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Chapter 1  

Introduction 
 

The Cyclone V GX Starter Kit presents a robust hardware design platform built around the Altera 

Cyclone V GX FPGA, which is optimized for the lowest cost and power requirement for transceiver 

applications with industry-leading programmable logic for ultimate design flexibility. With Cyclone 

V FPGAs, you can get the power, cost, and performance levels you need for high-volume 

applications including protocol bridging, motor control drives, broadcast video converter and 

capture cards, and handheld devices. The Cyclone V GX Starter Kit development board includes 

hardware such as Arduino Header, on-board USB Blaster, audio and video capabilities and much 

more. In addition, an on-board HSMC connector with high-speed transceivers allows for an even 

greater array of hardware setups. By leveraging all of these capabilities, the Cyclone V GX Starter 

Kit  is the perfect solution for showcasing, evaluating, and prototyping the true potential of the 

Altera Cyclone V GX FPGA. 

The Cyclone V GX Starter Kit  contains all components needed to use the board in conjunction with 

a computer that runs the Microsoft Windows XP or later. 

11 ..11   PPaa cc kk aa gg ee   CCoo nn tt ee nn tt ss   

Figure 1-1 shows a photograph of the Cyclone V GX Starter Kit  package.  

 

Figure 1-1 The Cyclone V GX Starter Kit package contents 

 

The Cyclone V GX Starter Kit  package includes: 

¶ The Cyclone V GX Starter board 

¶ Quick Start Guide  

¶ 12V DC Power Supply 

¶ Type A Male to Type B Male USB Cable 

http://www.terasic.com/
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11 ..22   CCyycc ll oo nn ee   VV   GGXX   SStt aa rr tt ee rr   KK ii tt   SSyy ss tt ee mm   CCDD  

The Cyclone V GX Start Kit (C5G) System CD contains the documentation and supporting 

materials, including the User Manual, Control Panel, System Builder, reference designs and device 

datasheets. User can download this System CD from the web (http://www.c5g.terasic.com). 

11 ..33   LL aa yyoo uu tt   aa nn dd   CCoo mm pp oo nn ee nn tt ss   

This section presents the features and design characteristics of the board. 

A photograph of the board is shown in Figure 1-2 and Figure 1-3. It depicts the layout of the board 

and indicates the location of the connectors and key components. 

 

Figure 1-2 Development Board (top view) 
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Figure 1-3 Development Board (bottom view) 

This board has many features that allow users to implement a wide range of designed circuits, from 

simple circuits to various multimedia projects.  

The following hardware is provided on the board:  

FFPPGGAA  DDeevviiccee  

¶ Cyclone V GX 5CGXFC5C6F27C7N Device 

¶ 77K Programmable Logic Elements 

¶ 4884 Kbits embedded memory 

¶ Six Fractional PLLs 

¶ Two Hard Memory Controllers 

¶ Six 3.125G Transceivers 

CCoonnff iigguurr aatt iioonn  aanndd  DDeebbuugg    

¶ Quad Serial Configuration device ï EPCQ256 on FPGA 

¶ On-Board USB Blaster (Normal type B USB connector) 

¶ JTAG and AS mode configuration supported 
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MM eemmoorr yy  DDeevviiccee  

¶ 4Gb LPDDR2 x32 bits data bus 

¶ 4Mb SRAM x16 bits data bus 

CCoommmmuunniiccaatt iioonn  

¶ UART to USB 

CCoonnnneeccttoorr ss  

¶ HSMC x 1, including 4-lanes 3.125G transceiver,  

¶ 2x20 GPIO Header 

¶ Arduino header, including analog pins. 

¶ SMA x 4 (DNI), one-lane 3.125G transceiver 

DDiissppllaayy  

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

AAuuddiioo  

¶ 24-bit CODEC, Line-in, line-out, and microphone-in jacks 

MM iiccrr oo  SSDD  CCaarr dd  SSoocckkeett   

¶ Provides SPI and 4-bit SD mode for SD Card access 

AADDCC  

¶ 12-Bit Resolution, 500Ksps Sampling Rate. SPI Interface. 

¶ 8-Channel Analog Input. Input Range : 0V ~ 4.096V. 

SSwwii ttcchheess,,  BBuutt ttoonnss  aanndd  LL EEDDss  

¶ 18 LEDs 

¶ 10 Slide Switches 

http://www.terasic.com/
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¶ 4 Debounced Push Buttons 

¶ 1 CPU reset Push Buttons 

¶ Four 7-Segments 

 

PPoowweerr     

¶ 12V DC input 

11 ..44   BB ll oo cc kk   DDii aa gg rr aa mm   oo ff   tt hh ee   CCyycc ll oo nn ee   VV   GGXX   SStt aa rr tt ee rr   BB oo aa rr dd   

Figure 1-4 gives the block diagram of the board. To provide maximum flexibility for the user, all 

connections are made through the Cyclone V GX FPGA device. Thus, the user can configure the 

FPGA to implement any system design. 

 

Figure 1-4 Board Block Diagram 

11 ..55   GGee tt tt ii nn gg   HH ee ll pp   

Here are the addresses where you can get help if you encounter any problem: 

http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/


 

 

 

 

Cyclone V GX Starter Kit  

User Manual 

8 

 

 www.terasic.com 

June 5, 2014  

 

¶ Terasic Technologies 

Taiwan/ 9F, No.176, Sec.2, Gongdao 5th Rd, East Dist, Hsinchu City, Taiwan 300-70 

Email: support@terasic.com 

Tel.: +886-3-5750-880 

Web: http://www.c5g.terasic.com 

http://www.terasic.com/
http://www.terasic.com/
http://www.terasic.com/
mailto:support@terasic.com
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Chapter 2  

Control Panel 

The Cyclone V GX Starter board 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 functionality of 

components on the board or be used as a debug tool while developing any RTL code. 

This chapter first presents some basic functions of the Control Panel, then describes its structure in 

the block diagram form, and finally describes its capabilities. 

22 ..11   CCoo nn tt rr oo ll   PPaa nn ee ll   SSee tt uu pp   

The Control Panel Software Utility is located in the directory ñTools/ControlPanelò on the Cyclone 

V GX Starter Kit System CD. It's free of installation, just copy the whole folder to your host 

computer and launch the control panel by executing the ñC5G_ControlPanel.exeò.  

Specific control circuits should be downloaded to your FPGA board before the control panel can 

request it to perform required tasks. The program will call Quartus II tools to download the control 

circuit to the FPGA board through the USB-Blaster[USB-0] connection.  

To activate the Control Panel, perform the following steps: 

1. Make sure Quartus II 13.1 or a later version is installed successfully on your PC. 

2. Set the RUN/PROG switch to the RUN position. 

3. Connect the USB cable provided to the USB Blaster port, connect the 12V power supply, and 

turn the power switch ON. 

4. Start the executable C5G_ControlPanel.exe on the host computer. The Control Panel user 

interface shown in Figure 2-1 will appear. 

5. The C5G_ControlPanel.sof bit stream is loaded automatically as soon as the 

C5G_ControlPanel.exe is launched.  

http://www.terasic.com/
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6. In case of a disconnect, click on CONNECT where the .sof will be re-loaded onto the 

board. 

 

Please note that the Control Panel will occupy the USB port until you close that port; you cannot use  

Quartus II to download a configuration file into the FPGA until the USB port is closed. 

7. The Control Panel is now ready to use; experience it by setting the ON/OFF status for 

some LEDs and observing the result on the C5G board. 

 

Figure 2-1 The C5G Control Panel 
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The concept of the C5G Control Panel is illustrated in Figure 2-2. The ñControl Circuitò that 

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 to send commands to the control circuit. It handles all the requests and 

performs data transfers between the computer and the Cyclone V Starter board.  

 

Figure 2-2 The C5G Control Panel concept 

The C5G Control Panel can be used to light up LEDs, change the values displayed on the 7-segment, 

monitor buttons/switches status, read/write the SRAM and LPDDR2 Memory, output HDMI-TX 

color pattern to VGA monitor, verify functionality of HSMC connector I/Os, communicate with PC 

via UART to USB interface, 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 build a Memory 

Programmer.  

http://www.terasic.com/
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