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1. Overview
This document describes the hardware features of the Arria® V GT FPGA 
development board, including the detailed pin-out and component reference 
information required to create custom FPGA designs that interface with all 
components of the board.

General Description
The Arria V GT FPGA development board provides a hardware platform for 
developing and prototyping low-power, high-performance, and logic-intensive 
designs using Altera’s Arria V GT FPGA device. The board provides a wide range of 
peripherals and memory interfaces to facilitate the development of Arria V GT FPGA 
designs. 

Two high-speed mezzanine card (HSMC) connectors are available to add additional 
functionality via a variety of HSMCs available from Altera® and various partners.

f To see a list of the latest HSMCs available or to download a copy of the HSMC 
specification, refer to the Development Board Daughtercards page of the Altera 
website.

Design advancements and innovations, such as the PCI Express hard IP 
implementation and programmable power technology ensure that designs 
implemented in the Arria V GT FPGAs operate faster, with lower power, and have a 
faster time to market than previous FPGA families.

f For more information on the following topics, refer to the respective documents:

■ Arria V device family, refer to the Arria V Device Handbook.

■ PCI Express MegaCore function, refer to the PCI Express Compiler User Guide.

■ HSMC Specification, refer to the High Speed Mezzanine Card (HSMC) Specification.
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Board Component Blocks
The development board features the following major component blocks:

■ Two Arria V GT FPGA 5AGTFD7K3F40I3N in the 1517-pin FineLine BGA (FBGA) 
package

■ 504K LEs

■ 190,240 adaptive logic modules (ALMs)

■ 24,140 Kbit (Kb) M10K on-die memory

■ 2,906 Kb MLAB memory

■ 36 transceivers

■ 16 phase locked loops (PLLs) 

■ 2,312 18x18 multipliers

■ 1.15-V core voltage

■ MAX® II CPLD EPM2210GF324 System Controller in the 324-pin FBGA package

■ FPGA configuration circuitry

■ MAX II CPLD EPM570GM100 and flash fast passive parallel (FPP) 
configuration

■ On-board USB-BlasterTM II for use with the Quartus® II Programmer

■ Clocking circuitry

■ Nine on-board oscillators

■ One 50-MHz oscillator

■ Two 125-MHz oscillators

■ Clock buffer with six outputs sourced by SMA or programmable oscillator 
with a default frequency of 100-MHz

■ One programmable oscillator with a default frequency of 148.5-MHz

■ Four programmable oscillators with four outputs each of various default 
frequencies

■ Clock buffer with two outputs sourced by one of the above four 
programmable oscillators with one output to the FPGA reference clock and 
Bull's Eye® SMA

■ SMA connectors for external LVPECL clock input

■ Power supply

■ 14-V – 20-V DC input

■ PCI Express edge connector power

■ 12-V PCI Express ATX supply

■ On-board power measurement circuitry
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■ Mechanical

■ PCI Express long form factor (4.376” x 10.45”)

■ PCI Express chassis or bench-top operation

Dual FPGA
The development board includes two Arria V GT FPGAs that connect to other 
components on the board to provide a better transceiver and bandwidth design 
solution.

FPGA 1
The first FPGA device (FPGA 1) connects to the following components:

■ Communication ports

■ One PCI Express x8 edge connector

■ One universal HSMC expansion port (port A)

■ One USB 2.0 connector

■ One gigabit Ethernet port

■ Chip-to-Chip (C2C) bridge with 29 LVDS inputs and 29 LVDS outputs, and x8 
transceivers

■ Two small form factor pluggable plus (SFP+) channels

■ One SMA 10 Gbps transceiver channel

■ Three Bull’s Eye 10 Gbps transceiver channels

■ Memory

■ 1152-Mbyte (MB) DDR3 SDRAM with a 72-bit data bus

■ 72-Mbit (Mb) QDRII+ SRAM

■ 1-Gbit (Gb) synchronous flash with a 16-bit data bus
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■ General user I/O

■ LEDs and displays

■ Eight dual color user LEDs

■ Two-line character LCD display

■ Three configuration select LEDs

■ One configuration done LED

■ Two HSMC interface transmit/receive (TX/RX) LEDs 

■ Three PCI Express LEDs

■ Five Ethernet LEDs

■ Push buttons

■ One CPU reset push button

■ One Max II CPLD EPM2210 System Controller configuration reset 
push button

■ One load image push button (to program the FPGA from flash memory) 

■ One image select push button (select an image to load from flash memory) 

■ Three general user push buttons

■ Eight user control DIP switches

FPGA 2
The second FPGA device (FPGA 2) connects to the following components:

■ Communication ports

■ One universal HSMC expansion port (port B)

■ One FMC port

■ C2C bridge with 29 LVDS inputs and 29 LVDS outputs, and x8 transceivers

■ One serial digital interface (SDI) channel

■ One SMA 10 Gbps transceiver channel

■ One Bull's Eye 6 Gbps transceiver channel

■ One Bull’s Eye 10 Gbps transceiver channel

■ Memory

■ 1024-MB DDR3 SDRAM with a 64-bit data bus (soft controller)

■ 512-MB DDR3 SDRAM with a 32-bit data bus (hard IP controller)
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Development Board Block Diagram
■ General user I/O

■ LEDs and displays

■ Eight dual color user LEDs

■ Two HSMC interface transmit/receive (TX/RX) LEDs 

■ Push buttons

■ One CPU reset push button

■ Three general user push buttons

■ Eight user control DIP switches

Development Board Block Diagram
Figure 1–1 shows a block diagram of the Arria V GT FPGA development board.

Handling the Board
When handling the board, it is important to observe the following static discharge 
precaution:

c Without proper anti-static handling, the board can be damaged. Therefore, use 
anti-static handling precautions when touching the board.

Figure 1–1. Arria V GT FPGA Development Board Block Diagram
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2. Board Components
Introduction
This chapter introduces the major components on the Arria V GT FPGA development 
board. Figure 2–1 illustrates the component locations and Table 2–1 provides a brief 
description of all component features of the board.

1 A complete set of schematics, a physical layout database, and GERBER files for the 
development board reside in the Arria V GT FPGA development kit documents 
directory. 

f For information about powering up the board and installing the demonstration 
software, refer to the Arria V GT FPGA Development Kit User Guide.

This chapter consists of the following sections:

■ “Board Overview”

■ “Featured Device: Arria V GT FPGA” on page 2–6

■ “MAX II CPLD EPM2210 System Controller” on page 2–8

■ “Configuration, Status, and Setup Elements” on page 2–14

■ “Clock Circuitry” on page 2–22

■ “General User Input/Output” on page 2–27

■ “Components and Interfaces” on page 2–33

■ “Memory” on page 2–54

■ “Power Supply” on page 2–68

■ “Statement of China-RoHS Compliance” on page 2–72
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