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Chapter 1

Overvie w

his chapter provides an overview of the TR10a-HL2 Development Board and
installation guide.

1.1 General Description

The Terasic TR10a-HL2 Arria 10 GX FPGA Development Kit provides the ideal
hardware solution for designs that demand high capacity and bandwidth memory
interfacing, ultra-low latency communication, and power efficiency. With a full-height,
half length form-factor package, the TR10a-HL2 is designed for the most demanding
high-end applications, empowered with the top-of-the-line Altera Arria 10 GX,
delivering the best system-level integration and flexibility in the industry.

The Arria® 10 GX FPGA features integrated transceiversthat transfer at a maximum of
12.5 Gbps, allowing the TR10a-HL2 to be fully compliant with version 3.0 of the PCI
Express standard, as well as allowing an ultra low-latency, straight connections to four
external 40G QSFP+ modules. Not relying on an external PHY will accelerate
mainstream development of network applications enabling customers to deploy
designs for a broad range of high-speed connectivity applications. For designs that
demand high capacity and high speed for memory and storage, the TR10a-HL2
delivers with six independent banks of QDRI+ SRAM, high-speed parallel flash
memory. The feature-set of the TR10a-HL2 fully supports all high-intensity applications
such as low-latency trading, cloud computing, high-performance computing, data
acquisition, network processing, and signal processing.



1.2 Key Features

The following hardware is implemented on the TR10a-HL2 board:

>

>

FPGA
Altera Arria® 10 GX FPGA (LOAX115N2F45E1SG)

FPGA Configuration
On-Board USB Blaster Il or JTAG header for FPGA programming
Fast passive parallel (FPPx16) configuration via MAX Il CPLD and flash memory

General user input/output:
8 LEDs

4 push-buttons

2 dip switches

Clock System
50MHz Oscillator
Programmable clock generators Si5340A and Si5340B

Memory
QDRI+ SRAM
FLASH

Communication Ports

Four QSFP+ connectors

Dual PCI Express (PCle) x8 edge connector
One 2x5 GPIO timing expansion header

System Monitor and Control
Temperature sensor
Fan control

Power monitor

Power
PCI Express 6-pin power connector, 12V DC Input
PCI Express edge connector power



A Mechanical Specification
PCI Express full-height and 1/2-length

5

1.3 Block Diagram

Figure 1-1 shows the block diagram of the TR10a-HL2 board. To provide maximum
flexibility for the users, all key components are connected to the Arria 10 GX FPGA
device. Thus, users can configure the FPGA to implement any system design.

2x4 GPIO User LED/

Eﬁzggfe'?/" Push-button x4/

Bracket LED/ Slide switche x2/ l

2x5 Timing
Expansion CPU_RST Button PCIE 12V

eader

x4 XCVR
x4 XCVR

MAX V CPLD 5M2210
System Controller

USB Blaster Il

T T JTAG
MAX_RST Config Mode
Button Select

x8 XCVR x8 XCVR

Figure 1-1 Block diagram of the TR10a-HL2 board

Below is more detailed information regarding the blocks in Figure 1-1.

A Arria 10 GX FPGA

10AX115N2F45E1SG
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1,150K logic elements (LES)
67-Mbits embedded memory

48 transceivers (12.5Gbps)

3,036 18-bit x 19-bit multipliers
1,518 Variable-precision DSP blocks
4 PCI Express hard IP blocks

768 user 1/Os

384 LVDS channels

32 phase locked loops (PLLS)

FPGA Configuration
On-board USB Blaster Il for use with the Quartus Il Programmer

MAXII CPLD 5M2210 System Controller and Fast Passive Parallel (FPP x16)
configuration

Memory devices

48MB QDRI+ SRAM
128MB FLASH

5
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General user I/O

8 user controllable LEDs

5

4 user push buttons

5

2 user dip switches

5

On-Board Clock

50MHz oscillator
Programming PLL providing clock for 40G QSFP+ transceiver

5
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Programming PLL providing clock for PCle transceiver

5

Programming PLL providing clocks for QDRI+ SRAM

5

Four QSFP+ ports



Four QSFP+ connector (40 Gbps+)

A Dual PCI Express x8 edge connector

Support for Dual PCle x8 Gen1/2/3
Edge connector for PC motherboard with x16 PCI Express slot

B

B

A Power Source

PCI Express 6-pin DC 12V power
PCI Express edge connector power

5
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Chapter 2

Board Components

his chapter introduces all the important components on the TR10a-HL2.

2.1 Board Overview

Figure 2-1 is the top and bottom view of the TR10a-HL2 development board. It depicts

the layout of the board and indicates the location of the connectors and key

components. Users can refer to this figure for relative location of the connectors and

key components.
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Figure 2-1 FPGA Board (Top)
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Figure 2-2 FPGA Board (Bottom)

2.2 Configuration , Status and Setup

Configure

The FPGA board supports two configuration methods for the Arria 10 FPGA:
Configure the FPGA using the on-board USB-Blaster II.
Flash memory configuration of the FPGA using stored images from the flash

memory on power-up.

For programming by on-board USB-Blaster Il, the following procedures show how to
download a configuration bit stream into the Arria 10 GX FPGA:

Make sure that power is provided to the FPGA board

Connect your PC to the FPGA board using a micro-USB cable and make
sure the USB-Blaster Il driver is installed on PC.

5

5

Launch Quartus 1l programmer and make sure the USB-Blaster Il is
detected.

In Quartus Il Programmer, add the configuration bit stream file (.sof), check
the associated fAProgram/ Configurebo

programming.
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