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SoCrates II is the second generation of the SoCrates  Altera 

SoC FPGA development board. The SoC FPGA integrates a 

Cyclone® V FPGA with a dualcore Cortex™-A9 Hard Processor 

System (HPS). The HPS provides the processor cores and a 

rich set of peripherals. SoCrates II provides a selected set 

of the peripherals like Gigabit Ethernet, USB OTG, SPI, I2C, 

UART, CAN, μSDCard and GPIO. The external memory chips 

add 1GB DDR3 to HPS dedicated HMC. The processor can be 

booted from a QSPI Flash, the SD Card interface or through 
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the FPGA. To configure the FPGA a second QSPI Flash is 

available, or the HPS can configure the FPGA. The FPGA IO 

Pins are connected to several connectors, providing 3.3 V 

and LVDS IO Standard. A special High-Speed LVDS connector 

is available to add a CMOS Sensor Board to SoCrates II. On 

the bottom of the board, a LVDS-based TFT-display can be 

connected directly. SoCrates II provides all six transceiver 

channels on a high-speed connector allowing protocols like 

PCIe, USB3 or JESD204.



3

Ref. Designs:

• Linux BSP / Golden Top

• Qt Reference Design with TFT Controller and  

Touch Support

• Open-CL BSP 

• Bare Metal Example

Features:

• 5CSXFC6C6U23C7N

• 110 K LEs

• 112 DSP Blocks

• 5.4 Mbit RAM

• 6 x 3.125 Gbit Transceiver

• Dual Cortex A9 core + Peripherals (HPS) 

Hard Processor Subsystem

• 256 Mbit FPGA Configuration Device

• 256 Mbit HPS Boot Device

• 1 GB DDR3 Memory 256 Mbit x32

• μSD Card Slot

• Real-Time Clock

• Temperature Sensor

• Gigabit PHY, RGMII

• USB 2.0 Transceiver

• UART / USB Converter

• CAN Transceiver

• GPIOs 3.3 V

• LVDS Interface

• LVDS TFT interface

• 11 User LEDs

• Button / Navigation Key

• Embedded Altera USB-Blaster II

• On Board Enpirion Power Supply 

1.1 V / 1.35 V / 1.8 V / 2.5 V / 3.3 V

• Dimension : 100 mm diameter  

Find more information at: www.ebv.com/socrates

Altera Cyclone V SoC

connected	  to
HPS
HPS	  +	  FPGA
FPGA

Power	  Supply

3.3V	  IO

LVDS	  IO

TFT	  /	  Touch

µSD	  Card

5CSXFA6U23C7N

GigE-‐Phy

USB	  Phy

UART/USB

USB-‐Blaster	  II
Clock	  

Generator

RJ45

RTC
Button/	  

Navigation	  
key

1GB	  DDR3	  
256Mbit	  x32

ΣΔ-‐ADC	  /	  DAC

CMOS	  Sensor	  
IF

Mini	  USB	  

Mini	  USB

Pin	  Header

Pin	  Header

Pin	  Header

CAN

Temp	  Sensor

TFT	  connector

Hi-‐Speed	  
connector

Pin	  Header

User	  LEDs

2x	  Flash	  
256Mbit	  QSPI	  

Six	  
Transceiver	  
Channel

Hi-‐Speed	  
connector
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FLEXIBLE SOLUTIONS 
Your Innovative Design Solutions for Different Applications Based on Altera-FPGAs 

ALTERA SOC – BASICS AND ROADMAP

HMI, PLC, Digital Signage

SoCrates II

EBV Evaluation Platform 

for Altera SoC

Industrial Communication, Motor Control Medical, Machine Vision, Surveillance

Automotive, ADAS

Altera SoC Product Portfolio 
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•  28nm TSMC 
•  925 MHz Dual ARM 

CortexTM-A9 MPCoreTM  
•  5G Transceivers 
•  400 MHz DDR3 
•  25 to 110 KLE 
•  Up to 224 Multipliers 

(18x19) 

•  28nm TSMC 
•  1.05 GHz Dual ARM 

CortexTM-A9 MPCoreTM  
•  10G Transceivers 
•  533 MHz DDR3 
•  Up to 462 KLE 
•  Up to 2136 Multipliers 

(18x19) 

•  20nm TSMC 
•  1.5 GHz Dual ARM 

CortexTM-A9 MPCoreTM  
•  17G Transceivers 
•  1333 MHz DDR4 
•  Up to 660 KLE 
•  Up to 3356 Multipliers 

(18x19) 

•  14nm Intel Tri-Gate 
•  64-bit Quad ARM A53 MP 

CoreTM 
•  Optimized for Max 

Performance per Watt 
•  Over 4000 KLE 

LOW END SoCs 
(Lowest Power, Form Factor & Cost) 

HIGH END SoCs 
(Highest Performance & System Bandwidth) 

MID RANGE SoCs 
(High Performance with Low Power, Form Factor & Cost) 
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DEVICE AVAILABILITY 

“All in” - Availability of SoC devices across product portfolio 
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SOCRATES USE CASES

1. Easy Start Reference Board

• HW-Flow

• Baremetal-Programming

• Linux

• Easy Integration FPGA and ARM Cortex A9

• Reference platform for Flexible Peripheral Extension

2. HMI

• Graphics Controller

• Free IP 

• Basic Functionality

• Royalty IP     

• High Functionality (OPEN-GL)

• Touch-Control

PCIe Multiport DDR SDRAM 
Controller 

Multiport DDR SDRAM 
Controller 

   Hard Processor System (HPS) 
ARM Cortex-A9 

NEON / FPU 
L1 Cache 

L2 Cache 

USB 
OTG      

(x2) 
64-KB 
RAM 

DMA 
(8 Channels) 

   FPGA 
 

Shared Multiport DDR 
SDRAM Controller   

JTAG 
Debug / 
Trace  

ARM Cortex-A9 
NEON / FPU 

L1 Cache 

SD / 
SDIO/ 
MMC  

I2C 
(x2) 

CAN 
(x2) 

GPIO 

SPI 
(x2) 

Hard  
PCIe 

Timers 
(x11) 

HPS to 
FPGA 

FPGA 
to HPS 

FPGA 
Configu
ration 

UART 
(x2) 

Ethernet 
(x2) 

QSPI 
Flash 

Control  

NAND 
Flash  

Hard Multiport DDR 
SDRAM Controller  

3-, 5-, 6-,  
and 10-Gbps 
Transceivers 

H
PS  I/O

s 
FPG

A G
eneral Purpose  I/O

s 

DSP 

PWM 

Ethernet 

USB 

ADC 

I2C CAN 

Audio UART 

Video 
De-/Encoder 

JESD 

Industrial  
Ethernet Camera 

Display/ 
Touch 

SPI 

SATA 

PCIe SDI 

Additional CPU 

Profibus 
Graphics 

Acceleration 

Custom – C 
Acceleration 
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SOCRATES USE CASES

3. Video / Camera

• CMOS Sensor Interface

• Video Surveillance

• IP Camera

• Video-Over-IP

• Video Compression (H.264)

4. Industrial Applications

• PLC

• Industrial Ethernet

• HMI
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EBV - ADVANTAGE

+ +

Hardware-Platform Software

Enables building your product faster

IP

ABOUT EBV ELEKTRONIK 
EBV Elektronik, an Avnet (NYSE:AVT) company, was founded in 1969 and is the leading specialist in European semiconductor distribution. EBV  maintains 

its successful strategy of personal commitment to customers and excellent services. 230 Technical Sales Specialists provide a strong focus on a selected 

group of long-term manufacturing partners. 110 continuously trained Application Specialists offer extensive application know-how and design  expertise. 

With the EBVchips Program, EBV, together with its customers, defines and develops new semiconductor products.  Targeted customers in selected 

growth markets will be supported by the Vertical Sales Segments. Warehouse operations, complete logistics solutions and value-added services such  

as programming, taping & reeling and laser marking are fulfilled by Avnet Logistics, EBV’s logistical backbone and Europe’s largest service centre. EBV 

operates from 62 offices in 28 countries throughout EMEA (Europe – Middle East – 

Africa). For more information about EBV Elektronik, please visit www.ebv.com.

Follow EBV on Facebook, LinkedIn, Twitter and YouTube.

Interested in more product highlights and market updates 
from EBV Elektronik? Subscribe for our newsletter at 

www.ebv.com/newsletter.

DISCLAIMER:

Product information (for example, statement or advice (technical or otherwise) advertisement content, and information related to a Product`s specification, features, uses or conformance with 

legal or other requirements) is provided by EBV on an “AS IS” basis and does not form a part of the properties of the Product. EBV makes no representation as to the accuracy or completeness 

of the Product information, and disclaims all representations, warranties and liability under any theory with respect to the Product information.This document shall in no event be regarded 

as a guarantee or warranty of conditions or specifications. EBV has no influence whatsoever on the given external information and accepts no liability for. EBV recommends Customer to 

validate any Product Information before using or acting on such information. All Product information is subject to change without notice. EBV is not responsible for typographical or other 

errors or omissions in Product information. This document shall remain the property of EBV and it´s not allowed to copying, reproducing or distributing it to others, as a whole or in extracts. 

Exclusively the terms and conditions of EBV, available on the website: www.ebv.com , shall apply.
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