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Overview

1. OVERVIEW

BeMicro Max 10 is a FPGA evaluation kit that is designed to get you started with using an FPGA. BeMicro Max 10
adopts Altera’s non-volatile MAX® 10 FPGA built on 55-nm flash process.

MAX 10 FPGAs revolutionize non-volatile integration by delivering advanced processing capabilities in a low-cost,
instant-on, small form factor programmable logic device. The devices also include full-featured FPGA capabilities
such as digital signal processing, analog functionality, Nios Il embedded processor support and memory controllers.

The BeMicro Max 10 includes a variety of peripherals connected to the FPGA device, such as 8MB SDRAM,
accelerometer, digital-to-analog converter (DAC), temperature sensor, thermal resistor, photo resistor, LEDs,
pushbuttons and several different options for expansion connectivity.

The kit retains the 80-pin edge connector interface used on previous Arrow BeMicro kits. Users can migrate their
designs from BeMicro SDK or BeMicro CV easily and take advantage of the new features Altera offers in the MAX 10

FPGA device, such as an ADC block, temperature sense diode and flash memory.

1.1 Board Features

One MAX® 10 FPGA (10MO8DAF484)

O OO O O 0O 0 oo

(0]

8,000 LEs

414 Kbit (Kb) on-chip memory

256 Kbit (Kb) user flash memory

2 phase locked loops (PLLs)

24 18x18-bit multipliers

1 ADC block — 1 MSPS, 12-bit, 18-channels

17 analog inputs

1 temperature sense diode

250 general purpose input/output (GPIO)
Non-volatile self-configuration with dual-boot support

Embedded USB-Blaster™ for use with the Quartus® Il Programmer
Clocking circuitry

(0]

50 MHz oscillator

External peripherals

(0]
(0]
(0]
(0]
(0]

(0]

8MB SDRAM (4Mb x 16) (ISS11S42516400)

Accelerometer, 3-Axis, SPI interface (Analog Devices ADXL362)
DAC, 12-bit, SPI interface (Analog Devices AD5681)
Temperature sensor, 12C interface (Analog Devices ADT7420)
Thermal resistor

Photo resistor

General user input / output

(0]

8 user LEDs
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0 2 user Pushbuttons
Prototyping
0 Two 6-pin PMOD expansion headers
0 Two 40-pin prototyping headers which provide access to 64 digital 1/0
0 One 6-pin analog input header
0 One 80-pin BeMicro card edge connector
Power via USB or via user-provided 5V supply

1.2 Block Diagram

Below is a block diagram of the board.

Figure 1-1: BeMicro Max 10 Block Diagram

Push
USB-Blaster Buttons

12-bit
DAC
AD5681

Mini-USB FT240XQ

2x PMOD
(2x6)
80-pin Edge
Connector

2x
Pin Headers
(2x20)

Sensors

Accelero Photo Temp Thermal
meter Sensor Sensor Resistor
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1.3 Getting To Know Your Kit

Below is an annotated photo of the board to help you get familiar with the kit and locate the various peripherals and
expansion connectors.

Figure 1-2: BeMicro Max 10 Development Kit
Altera MAX 10 FPGA

10MO8DAF484C8GES 8MB SDRAM
Photo Resistor PMOD A &B
Thermistor
Analog Two 40-pin
Inputs Expansion

Headers

80-pin
BeMicro USB Blaster
Edge
Connector

“ornayiCi ” W 25v0

Push VeC3P3 -
Buttons
LEDs PMOD C&D
Accelerometer Temperature Sensor 12-bit DAC
(U3 on back) (U7 on back) (U4 on back)

Your BeMicro Max10 is preloaded with a simple design which can be used to confirm that your kit is operational upon
power up.

Connect your BeMicro Max10 board to any USB power source(PC or USB charger) and watch the LED1 shine.
Put your finger on the Analog Devices ADT7420 temperature sensor and watch the LEDs change intensity.
(Your finger need to be somewhat close to body temperature.) The temperatures sensor device is component
U7 on the back of the board.

1.38.1 Powering the BeMicro MAX 10

The BeMicro MAX 10 is powered through the USB connection provided for the USB-Blaster functionality. If you wish
to run the board stand-alone, you will need to source a 5V power supply with a 2.5mm jack. This optional power
supply is not included with the kit.

BeMicro Max 10 Getting Started User Guide, Version 14.0 4
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1.3.2 Enpirion® PowerSoC Power Tree

The 5V input voltage is used to generate four lower voltage power rails needed by the devices on the BeMicro Max 10

board. Altera Enpirion® PowerSoC devices are fully integrated switching regulators and are used to create an efficient

and compact power solution. The power tree on the kit is shown below.

+5.0V
VCC5PO

D

Figure 1-3: BeMicro Max 10 Power Tree

—F—

, +3.3V Jumper
(Enpirion“ VCC3P3 11
EN53190Ql \33y VCCIO_power
' VCCIO voltage
+2.5V 425V for 10M08
| (fr:!gt”':gn“ VCC2P5 : /0 banks 2,3,4,7,8
EP53A8L
. +1.8V
(Enpifio i VCC1P8 Jumper
EP53A8L J9
VCCIO_sdram
+1.2V +3.3V VCCIO voltage
Eenpirion] vCC3P3 125V |/f8rb10'\|f0§ :
— Prswer Sl ions B ——— . a n S ,
EP53A8L

Below is a table showing the use of each power rail.

Power Rail Voltage Usage
VCC3P3 +3.3V possible source for VCCIO _power & VCCIO_sdram (see below)
MAX 101/0 bank 1
DAC
oscillator
serial flash
USB Blaster
VCC2P5 +2.5V possible source for VCCIO_power & VCCIO _sdram (see below)
MAX 10 analog voltage and ADC Vg,
LEDs
VCC1P8 +1.8V BM8O0 core voltage (the 5M80 is part of the USB Blaster circuit)
VCC1P2 +1.2V 10MO8 core voltage
VCCIO_power +3.3Vor+25V MAX 101/0 banks 2,3,4,7,8
(jumper J1) temperature sensor
VCCIO_sdram +3.3Vor+25V MAX 101/0 banks 5,6
(jumper J9) SDRAM
Accelerometer
BeMicro Max 10 Getting Started User Guide, Version 14.0 5
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Software Installation

2. SOFTWARE INSTALLATION

This section lists the required software design tools and explains how to install the software needed to create and
compile designs for your MAX 10 FPGA.

List of Required Software:

Altera Quartus Il v14.0 with Update 2 (or newer)
BeMicro Max 10 Evaluation Kit Files
USB-Blaster™ Driver

2.1 Install the Altera Design Software

The MAX 10 FPGA device family is supported in Quartus Il software versions 14.0.2 and newer. You will need to
download and install the following design software package:

Quartus Il Web Edition design software v14.0 — FPGA synthesis and compilation tool that includes
the IP Catalog and QSys integration tools. You will first install the full installation of version 14.0. This
installation will not contain support for MAX 10 FPGA so it will need to be updated to 14.0.2 or newer.
Web Edition is a free version of the software with no licensing required.

NOTE: Subscription Edition, which requires a paid license, can be used in place of Web Edition.
Quartus Il Software v14.0 Update 2 — This is an update to Quartus which will add support for MAX
10 FPGA.

2.1.1 Download and Install Quartus Il Web Edition v14.0

The following steps will guide you through the installation instructions. Quartus Il Web Edition can be downloaded from the
Altera web site. Please carefully follow the steps shown below.

Go to the Altera Download web page at https://www.altera.com/download/dnl-index.jsp

Get the complete suite of Altera design tools

Latest Release: Quartus II Version | 140

ipti Related Links ]
Quartus IT Subscription _

Edition
Paid license required What's New
\\l The industry's £1 design software

in performance and productivity. Compare Quartus IT Web
Free 30 day trial and Subscription Edition

ek II_ Web Ed'tm!‘ Compare ModelSim-Altera
I,:REE' e Bcense requined and ModelSim-Altera

A FR_EE,. na license required Starter Edition

version of Quartus@ II software
for yvour CPLD or medium-density
FPGA.

IP available for purchase

University Software

BeMicro Max 10 Getting Started User Guide, Version 14.0 6
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Click on the “Download” button next to “Quartus || Web Edition”

Ensure that the release of Quartus Il Web Edition is set to 14.0 and select your operating system:

Select the “Individual Files” Tab
Select the “ Download Selected Files” Button
Download the Quartus Il software files onto your computer.

Release dats: June, 2014

Latest Release: v14.0 \\S

Select release: 14.0 -

_ My _/
Operating Systemo 0"? Windows O 3 Linux

Download Method o @ Akamai DLM3 Download Manager 0 @ Direct Download

v The Quartus II software version 14.0 supports the following device families: Arria II, Arria \, Cyclone IV,

Cyclone W, MAX II, MAX V, Stratix IV, and Stratix V. More
!
L wavicea e | R
Download and install instructions: More

Read Altera Software v14.0 Installation FAQ

Quick Start Guide

[v]Select All
[¥]Quartus II Web Edition (Free)

[¥]Quartus II Software (includes Nios II EDS)
Size: 1.1 GB MD5: 7418921E00F5BEABY.

UPDATE

[¥| ModelSim-Altera Edition (includes Starter E

Size: 661.6 ME MD5: D1CB&949F00CESEQ3DBI0
[¥]|Devices

You must install device support for at least one device family to use the Quartus II software.

[w]Arria II device support
Size: 469.3

[¥]Cyclene IV device support (includes all
Size: 397.4 MB MD5: 45AF3ACAC325983B

[¥]Cyclone V device support (includes all variations)
Size: 944.1 MB MDS: E83EA40CECB65FD40AEEFB0EDEADBAIS

[¥]MAX II, MAX V device support

Size: 6.7 MB MD5: F38CA89333531B045F139F9FB3DBABSF

Download Selected Files

Login to myAltera account. Use your existing login, or Create Your myAltera account.

myAltera Account Sign In

Home >
User Name
Forgot Your User Name or Password?
Password
Remember me
Don't have an account?
- Create Your myAltera Account

Your myAltera account allows you to file a service request, register for a class, download software, and

more.

Enter your email address.

(1f your email address already exists in our system we will retrieve the associated infarmation.)

BeMicro Max 10 Getting Started User Guide, Version 14.0
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Select a download folder (may have to Make New Folder)

The files will then be downloaded via the Download Manager
Akamai DLM3 Download Manager: 3 files in total. ®
The files you selected are being downloaded to the directory you chose. You can pause and resume the
download at any time. If the download manager does not download any of the files, you can manually

download the files with the direct links in the list below.
Show direct links

Download In Progress. ( 1 of 3 files )

Total Download Size = 2.65GB Download Speed = 747.12KBps

Remaining Size = 2.64GB Estimated Time Remaining = 1h, 1m

Download Location = C:/Temp/QII_V14_WE

Downloading bundle
Total Progress 33.47%
QuartusSetupWeb-14.0.0.200-windows.exe (2 of 3): 0.41%

| O
After the file is downloaded on the computer, select the *.exe file, and install the software.

Setup - Quartus II Web Edition (Free) 14.0.0.200 (64-bit)

Welcome to the Quartus II Web Edition (Free) 14,0.0,200 (64-bit) Setup Wizard.

For more information about Altera software, go to http: //www altera.com.

,

Accept the license agreement, then “Next >".

BeMicro Max 10 Getting Started User Guide, Version 14.0 8
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License Agreement Mm
®

You can view the full license agreement at the link below or use --install_lic option from command-ine to get the license agreement
files before the installation. You must accept the terms of the agreement before continuing with the installation.
http: /fdl.altera. com/eula

QUARTUS(R) I LICENSE AGREEMENT VERSION 14.0, ALL
DISTRIBUTIONS (WEB DOWNLOAD, DVDS)

Copyright (C) 1991-2014 Altera(R) Corporation. Al rights

reserved. "Quartus" is a registered trademark of Altera Corporation

in the 1.5. and other countries. Any other trademarks and trade names
referenced here are the property of their respective owners. Certain
files, programs, or other materials provided in connection with the
Licensed Software may originate or contain components from Third Party
Licensors and are licensed to You pursuant to the terms of the

@ Iaccept the agreement
Do you accept this license? = o

) Ido not accept the agreement

BitRock Installer

< Back ][ Next = ][ Cancel

- Select the default installation directory, then “Next >"

Installation directory mm
®

Please specify the directory where Quartus II Web Edition (Free) 14.0.0.200 (64-bit) will be installed
Installation directory | C:\alteral14.0|

BitRock Installer

< Back II Mext = ][ Cancel

- Select all of the defaults for the installation, then “Next >”

BeMicro Max 10 Getting Started User Guide, Version 14.0
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€ Installing Quartus [T Web Edition (Fre) 14.0.0.200 (Ed—bit)_ (oo ) e |
Select Compenents m
[ ]

Select the components you want to install

Quartus II Web Edition {Free) (54-bit) You can add additional device support to an existing
Quartus II Software (indudes Mios IT EDS) (3300M8) Quartus II software installation without having to reinstall

ModelSim-Altera Starter Edition (Free) (2630.3M8) the entire software package. Use the Install Devices
|:| ModelSim-Altera Edition {2630.3MB) command on the Tools menu in the Quartus II software to
get started.

Select a component for more information

BitRock Installer

< Back ][ Mext = ][ Cancel

The installation of Qll Web Edition will begin:

F ™
€; Installing Quartus I Web Edition (Free) 14.0.0.200 (547bit)_ (o s
s /NETERA
®

Wait while Setup installs Quartus I1 Web Edition (Free) 14.0.0.200 (54-bit)
Installing

Unpacking files

BitRock Installer

< Back Mext =

- The installation will continue with ModelSim Starter Edition:

BeMicro Max 10 Getting Started User Guide, Version 14.0 10
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Software Installation

£ Installing Quartus Il Web Edition (Free) 14.0.0.200 (64-bit) J
e e —.
= I
:

Wait while Setup installs Quartus II Web Edition (Free) 14.0.0.200 (54-bit)
Instaling

Instaling ModelSim-Altera Starter Edition (Free)...

EitRock Installer

ceasc | [ vee>

: Installing ModelSim
g

Installing
Installing ModelSim Altera VHDL model files...

Uncheck the “Launch USB Blaster Il driver installation”, select “Finish”.

(The BeMicro Max 10 has an integrated USB Blaster, which is different than the USB Blaster Il and has
a separate driver. The USB Blaster driver will be installed in a later step when the BeMicro Max 10 is
connected to the PC.)

Guartes 11 Web Edition (Free) 1400200 (64- bit) Installation Complete

Setup has Sneshed irstaling Quarius [T Web Edaon (Free) 14.0.0,.200 (S4-ht).
Laiinch USE Bissier 1 driver instalalien

o] Create shortots on Desitop
Lairch Cuariues IT (S4-00)
Brovide your Seedbadk

Select “Finish”

BeMicro Max 10 Getting Started User Guide, Version 14.0 11
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2.1.2 Download and Install Update 2 which includes the MAX 10 FPGA device family support

Return to the Altera Download web page at https://www.altera.com/download/dnl-index.jsp
This time, select the “Updates(!)” tab.

Quartus Il Web Edition

Home > Support > Downloads >

Release date: June, 2014

Latest Release: wi4.0 \\E

Select release: 140 -

?H
= ) = f .
Operating System 6 [C] ¥ Windows ) } Linux

Download Method 0 @ Alkamai DLM3 Download Manager 0 ©) Direct Download

4 The Quartus II software version 14.0 supports the following device families: Arria II, Arria V, Cyclone IV,

Cyclone WV, MAX II, MAX W, Stratix IV, and Stratix V. More
!
Combined Files Indwidual Files m Additional Software Updates
Download and install instructions: More

Read Altera Software v14.0 Installation FAQ
Quick Start Guide

To learn more about the contents of the software update, refer to the release notes.

[l software and IP Updates (Latest)

[#|Quartus II Software v14.0 Update 2

Size: 583.7 MB MD5: EBSDF2878B90578656396574050D1CEF

[‘JAltera SDK for OpenCL v14.0 Update

Size: 187.0 MB MD5: 58607D967E0BBBE73D98BEA41BDFEOB4

Download Selected Files

Select *Quartus Il Software v14.0 Update 2”.

Click on the “Download Selected Files” button and the follow the instructions to download and install
the update.

BeMicro Max 10 Getting Started User Guide, Version 14.0 12
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2.2 Enable TalkBack

Several features within the free Quartus Web Edition design software can only be utilized if the TalkBack feature is

enabled. TalkBack bundles information (meta-data, not design files) about the current session, which is sent over a

Secure Sockets Layer (SSL) connection to Altera.

By enabling TalkBack, this will enable useful features, such as the SignalTap™ Il Logic Analyzer, SignalProbe and

multiprocessor compilation support.

2.3

14.0.0.200 (64 bit) -> Quartus 11 14.0 (64 bit)

Enable Talkback

Enable Advanced

QUARTUS II SOFTWARE - TALKBACK FEATURE it
INTRODUCTION

The TalkBack feature, induded with the Licensed Program(s), enables
ALTERA to receive limited information concerning the Licensed Program(s)
that you use and your compilation of logic designs (but not the logic
design files themselves) using the Licensed Program(s). One of the
primary purposes of the TalkBack feature is to assist ALTERA in
understanding how its customers use the Licensed Program(s) and
ALTERA'S other products, so more effort can be placed on improving the
features most important to users. To disable/enable the TalkBack
feature, run th2_install.exe {or just th2_install in Linux) located in your
quartusbin folder,

Enable sending TalkBack data to Altera

QK ][ Cancel ][ Help

Install USB Blaster Driver

Select @ -> All Programs -> Altera 14.0.0.200 Web Edition -> Quartus Il Web Edition

Connect your BeMicro Max 10 kit to your PC using the provided mini-USB cable.

The Installing device driver software pop up dialog box appears.

L

Installing device driver software
Click here for status.

BeMicro Max 10 Getting Started User Guide, Version 14.0
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Software Installation

The Windows driver installation will not find a driver. Click Close.

H

:_:.' Driver Software Installation @

Device driver software was not successfully installed

Please consult with your device manufacturer for assistance getting this device installed,

LISB-EBlaster an driver found

What can I do if mv device did not install properhy?

Launch the Windows Device Manager by clicking on the Windows Start button @ and selecting
Control Panel then double clicking on the Device Manager icon.
Right click on the USB-Blaster which will be listed under Other Devices.

=y Device Manager
File Action View Help

&> DB BRI B %S

4 14627

> % Batteries

A@ Biometric Devices

- (& TouchChip Fingerprint Coprocessor (WBF advanced mode)
> M Computer

= Disk drives

..M Display adapters

> 4 DVD/CD-ROM drives

fhj Human Interface Devices

g IDE ATAS/ATAPT controllers

- @ IEEE 1394 Bus host controllers
33 Imaging devices

2 Keyboards

ﬂ Mice and octher pointing devices
> | Modems

- . Monitors

-EF Network adapters

4 - |i7 Other devices

. |[u Intel(R) Centrino(R) Advanced-N + WiMAX 6250

i 7y USB-Blast=r
. & Portable De Update Driver Software...
> Y5 Ports (COM Disable

. 2} Processors

: Uninstall
» -4 Security De
- .M SM Driver Scan for hardware changes
ool Saund vide
BeMicro Max 10 Getting Started User Guide, Version 14.0 14
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Select “Update Driver Software...”.
Do not search automatically. Instead select Browse my computer for driver software.

X5

(= Update Driver Software - USB-Blast
by U pdate Driver Software aster

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

=

Locate and install driver software manually.

When you are prompted to Insert the disc that came with your USB-Blaster, select| don’t have the
disc. Show me other options.
Select Browse my computer for driver software (advanced) when you see the Windows couldn’t
find driver software for your device dialog box.
Click Browse, and browse to the C:\altera\ 14.0\quartus\drivers\usb-blaster directory.

0 Note: Do not select the x32 or x64 directories.

=55

@ | Update Driver Software - USB-Blaster

Browse for driver software on your computer

Search for driver software in this location:

Chaltera\14.0\quartushdriversiusb-blaster - Browse...

| Include subfolders

2 Let me pick from a list of device drivers on my computer

Thir it il ks i llnd Arsne cafamrs mrmmmatibhla b ke Admsien amAd =l A

Click OK.

Select the Include subfolders option, and click Next.

If you are prompted Windows can’t verify the publisher of this driver software, select Install this
driver software anyway in the Window Security dialog box. The installation wizard guides you
through the installation process.

When The software for this device has been successfully installed dialog box appears, click Close.

BeMicro Max 10 Getting Started User Guide, Version 14.0 15
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2.4 Download and Extract a BeMicro Max 10 Kit Example Project

An example project, as well as several hands-on tutorials, are available to assist you in getting started. The projects
can be found online at the AlteraWiki:

http://www.alterawiki.com/wiki/BeMicro_MAX_10

Create a folder C:\altera\ 14.0\kits\bemicro_m10\ on your PC.
Download and extract the files for one of the project examples to the folder you just created.
|, Extract Compressed (Zipped) Folders
1, BeMicrohd10 Materials zin

Open | Select a Destination and Extract Files
Open in new window
Files will be extracted to this folder:

Chaltera\14 00kits\ bermicro_m10%

Extract All...

CONGRATULATIONS!!

You have just completed all the setup and installation requirements and are now ready to begin your FPGA
design.

BeMicro Max 10 Getting Started User Guide, Version 14.0 16
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Pinout Information for MAX 10 FPGA I/0

3. PINOUT INFORMATION FOR MAX 10 FPGA 170

The BeMicro Max 10 contains a variety of external peripheral devices and expansion headers connected to the MAX
10 FPGA’s configurable I/0 pins. The details of the board circuitry and these connections can be found in the
schematic for the kit. (Refer to Section 2.4 for details on locating these files.)

This section presents the information in the schematic organized into pinout tables by peripheral. While the schematic
provides a board level view of all the pins for a given connector or peripheral, the tables in this section focus on the
FPGA signals needed for FPGA pin assignment and compilation. The “Signal Name” column in the tables throughout
this section indicates the naming of the signal in the Quartus projects’ QSF file provided in the various FPGA projects.

3.1 Analog Devices External Peripherals

3.1.1 Accelerometer, 3-Axis, SPI interface (ADXL362)

Signal Name MAX 10 Pin

ADXL362_CS L14
ADXL362 _INT1 M15
ADXL362_INT2 M14
ADXL362_MISO L18
ADXL362_MOSI  L19
ADXL362_SCLK M18

3.1.2 DAC, 12-bit, SPI interface (AD5681)

Signal Name MAX 10 Pin

AD5681R_LDACn N18
AD5681R_RSTn L15
AD5681R_SCL G17
AD5681R_SDA H17
AD5681R_SYNCn N19

3.1.8 Temperature sensor, I12C interface (ADT7420)

Signal Name MAX 10 Pin

ADT7420_CT P13
ADT7420_INT AB14
ADT7420_SCL W13
ADT7420_SDA R13

' A“QSF file” is a Quartus Settings File, a file with extension of *.gsf, in which Quartus stores all project settings including pin assignments.

BeMicro Max 10 Getting Started User Guide, Version 14.0 17
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3.2 External Memory Devices
3.2.1 8MB SDRAM

The BeMicro Max 10 contains an ISSI 1S42516400J-7TL SDRAM device , which is connected to the MAX 10 FPGA
and provides 8MB of memory which can be accessed by an FPGA design.

Signal Name MAX 10 Pin
SDRAM _A[Q] T20
SDRAM_A[1] T19
SDRAM_A[2] T18
SDRAM_A[3] AA21
SDRAM_A[4] AA22
SDRAM_A[5] u22
SDRAM_A[6] T22
SDRAM _A[7] R22
SDRAM_A[8] P20
SDRAM_A[9] P22
SDRAM_A[10] u21
SDRAM_A[11] P19
SDRAM_A[12] N20
SDRAM_BA[O] R20
SDRAM_BA[1] T21
SDRAM_CASn N21
SDRAM _CKE N22
SDRAM_CLK M22
SDRAM_CSn P21
SDRAM_DQIO0] C22
SDRAM_DQ[1] D22

SDRAM_DQJ2] E22
SDRAM_DQI3] F22
SDRAM_DQ[4] G22
SDRAM_DQ[5] H22
SDRAM_DQI6] 122

SDRAM_DQJ7] K22
SDRAM_DQI8] K21
SDRAM_DQ[9] J21

SDRAM_DQ[10] H21
SDRAM_DQ[11] G20
SDRAM_DQ[12] F21
SDRAM_DQ[13] E21
SDRAM_DQ[14] D21
SDRAM_DQ[15] C21
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Signal Name

MAX 10 Pin

SDRAM_DQMH L22
SDRAM_DQML L20

SDRAM_RASNH
SDRAM_WEn

M20
M21

3.2.2 Serial Flash, 16 Mbit

The BeMicro MAX 10 contains a 16 Mbit SPI-interface serial NOR flash device, Micron M25P16-VMNG6, which can be
used for off-chip storage in case a design’s flash storage needs are larger than the internal MAX 10 FPGA User Flash

Memory (UFM).

Signal Name MAX 10 Pin
SFLASH_ASDI R11
SFLASH_CSn R10

SFLASH_DATA P10
SFLASH_DCLK P11

3.3 UserInteraction

38.3.1 LEDs

Board Label Signal Name MAX 10 Pin
D1 USER_LED[1] M2

D2 USER_LED[2] N1

D3 USER_LED[3] R2

D4 USER_LED[4] T1

D5 USER_LED[5] V4

D6 USER_LED[6] T6

D7 USER_LED[7] AB4

D8 USER_LED[8] AA5

3.3.2 Push Buttons

Board Label  Signal Name MAX 10 Pin
SWi1 PB[1] M1

SW2 PB[2] RA1

SW3 PB[3] V5

Sw4 PB[4] ABb5
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Pinout Information for MAX 10 FPGA I/0

3.4 MAX10 FPGA Analog Inputs
3.4.1 Analog Input Header

One of the key features of the MAX 10 FPGA is the analog block. Connector J11 can be used to attach input signals to
the MAX 10 FPGA device. The signals coming from the connector pass through a signal conditioning RC circuit and
then are fed into the analog input pins of the MAX 10 FPGA device.

Signal Name MAX 10 Pin MAX 10 ADC Board Connection Point
channel number

AIN[O] F5 Ch. 1 2x2 header J11, pin 1

AIN[1] E4 Ch.9 2x2 header J11, pin 2

AIN[2] F4 Ch.2 testpoint TP12 (silkscreen “AIN3” on back)
AIN[3] E3 Ch.16 testpoint TP13 (silkscreen “AIN4" on back)
AIN[4] J8 Ch.3 testpoint TP15 (silkscreen “AIN5” on back)
AIN[5] G4 Ch. 11 testpoint TP14 (silkscreen “AIN6” on back)

3.4.2 Photo Resistor

The BeMicro Max 10 board contains a photo resistor attached to one of the analog input pins of the MAX 10 FPGA.

Signal Name MAX 10 Pin MAX 10 ADC
channel number
AIN[6] Jo Ch.4

3.4.3 Thermistor (Thermal Resistor)

The BeMicro Max 10 board also contains a thermistor attached to one of the analog input pins of the MAX 10 FPGA.

Signal Name MAX 10 Pin MAX 10 ADC
channel number
AIN[T7] F3 Ch.12

3.4.4 Other MAX 10 ADC inputs

The remaining MAX 10 ADC inputs are connected to various power rails on the BeMicro Max 10 kit.

Signal Name MAX 10 Pin MAX 10 ADC Board Connection Point
channel number
VCC3P3 J4 Ch.5 3.3V power rail
VCC2P5 H4 Ch.13 2.5V power ralil
VCC1P8 H3 Ch.6 1.8V power ralil
VCC1P2 G3 Ch. 14 1.2V power rail
GND K5,K6,J3,K4 Ch.7,8,10,15 ground
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3.5 Expansion Headers and Connectors

3.5.1 BeMicro Edge Connector

The BeMicro Max 10 contains the same 80-pin edge connector used on previous Arrow BeMicro kits such as the
BeMicro CV and the BeMicro SDK. A Samtec connector part number MEC6-140-02-X-D-RA1 can be used to mate to
this edge connector.

Signal Name MAX 10 Pin Signal Name MAX 10 Pin
EG_P1 CA1 EG_P35 E11
EG_P2 D2 EG_P36 E10
EG_P3 D1 EG_P37 D9
EG_P4 D3 EG_P38 E9
EG_P5 E1 EG_P39 ES
EG_P6 F2 EG_P40 D8
EG_P7 F1 EG_P41 E6
EG_PS8 G1 EG_P42 D7
EG_P9 HA1 EG_P43 C8
EG_P10 J1 EG_P44 Cc7
EG_P11 K2 EG_P45 D6
EG_P12 L2 EG_P46 C6
EG_P13 N2 EG_P47 D5
EG_P14 P3 EG_P48 Cb
EG_P15 P1 EG_P49 C4
EG_P16 R3 EG_P50 H11
EG_P17 T2 EG_P51 J10
EG_P18 R4 EG_P52 M9
EG_P19 T5 EG_P53 M8
EG_P20 Y1 EG_P54 N9
EG_P21 Y2 EG_P55 N8
EG_P22 AA1 EG_P56 N5
EG_P23 AA2 EG_P57 N4
EG_P24 Y3 EG_P58 N3
EG_P25 Y4 EG_P59 P5
EG_P26 AB6 EG_P60 P4
EG_P27 AB7 EXP_PRESENT R5
EG_P28 AAS8 RESET_EXPn Cc2
EG_P29 AB8
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3.5.2 Two 40-pin Expansion Headers

Two 40-pin prototyping headers, J3 and J4, provide access to single ended digital signals, differential LVDS transmit
pairs and differential receive pairs. The pinout for these connectors match the pinout of several daughter cards
available from third-party vendors such as Terasic.

Signal Name MAX 10 Pin  J3 Pin Signal Name MAX 10 Pin  J4 Pin
GPIO_O1 B2 1 12C_SDA AA14 3
GPIO_02 B1 2 12C_SCL AB15 4
GPIO_03 C3 3 GPIO_A AA15 5
GPIO_04 A2 4 GPIO_B Y16 6
GPIO_05 B3 5 LVDS _TX_P[O] V17 39
GPIO_06 A3 6 LVDS_TX_P[O](n) W17 40
GPIO_07 B4 7 LVDS_TX_P[1] V16 37
GPIO_08 A4 8 LVDS_TX_P[1](n) U115 38
GPIO_09 B5 9 LVDS_TX_P[2] W15 35
GPIO_10 A5 10 LVDS_TX_P[2](n) V14 36
GPIO_ 11 B7 13 LVDS_TX_P[3] W14 31
GPIO_12 A6 14 LVDS_TX_P[3](n) V13 32
DIFF_RX_PI[O] K14 39 LVDS_TX_P[4] Y14 29
DIFF_RX_PI[O]l(n) K15 40 LVDS_TX_P[4](n) Y13 30
DIFF_RX_PI[1] E16 37 LVDS _TX_P[5] AA10 27
DIFF_RX_P[1](n) E15 38 LVDS_TX_P[5](n) Y10 28
DIFF_RX_PI[2] D17 35 LVDS_TX_P[6] V10 23
DIFF_RX_P[2](n) C17 36 LVDS_TX_P[6](n) V9 24
DIFF_RX_PI[3] H14 33 LVDS_TX_P[7] AA7 21
DIFF_RX_P[3](n) J13 34 LVDS_TX_P[7](n) AA6 22
DIFF_RX_P[4] Ci14 31 LVDS_TX_P[8] w8 19
DIFF_RX_P[4](n) C13 32 LVDS_TX_P[8](n) W7 20
DIFF_RX_PI[5] Al4 27 LVDS_TX_P[9] u7 15
DIFF_RX_P[5](n) B14 28 LVDS_TX_P[9](n) U6 16
DIFF_RX_PI[6] D14 25 LVDS_TX_P[10] W6 13
DIFF_RX_P[6](n) E13 26 LVDS_TX_P[10](n) W5 14
DIFF_RX_PI[7] E12 23 LVDS_TX_P[11] w3 11
DIFF_RX_P[7](n) D13 24 LVDS_TX_P[11](n) W4 12
DIFF_RX_PI[8] H12 21
DIFF_RX_P[8](n)  J11 22
DIFF_RX_PI[9] B10 19
DIFF_RX_P[9](n) C9 20
DIFF_RX_P[10] A9 17
DIFF_RX_P[10](n) B8 18
DIFF_RX_P[11] A7 15
DIFF_RX_P[11](n) A8 16
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3.5.3 PMOD™ Connectors

The BeMicro MAX 10 provides two 2x6 female PMOD™ connectors, labeled as U5 & U6. PMODs are small 1/0
interface boards that offer an ideal way to extend the capabilities of our FPGA/CPLD and embedded control board.
More information and examples can be found online at: www.digilent.com/pmods.

Signal Name MAX 10 Pin
PMOD _A[O] C20
PMOD_A[1] D19
PMOD_A[2] D18
PMOD_A[3] E18
Signal Name MAX 10 Pin
PMOD_BJ0] E19
PMOD_BJ[1] F18
PMOD_BJ[2] F20
PMOD_BJ3] G19
Signal Name MAX 10 Pin
PMOD_CIO0] uis
PMOD_CI[1] uit7
PMOD_CI[2] R18
PMOD_CJ[3] P18
Signal Name MAX 10 Pin
PMOD_DI[0] R14
PMOD _DI[1] R15
PMOD_D[2] P15
PMOD_DI[3] P14

3.6 ClockInputs

The clocking on the BeMicro Max 10 is provided by a 50 MHz oscillator, which connects to the one of the MAX 10
FPGA's clock input pins. The 50 MHz clock input is used in many of the example designs as the primary “system” clock.
The BeMicro Max 10 PCB also contains an unpopulated oscillator footprint, which is provided as an optional
secondary clock source for user designs.

Signal Name MAX 10 Pin  Description

SYS_CLK N14 50 MHz “System” Clock Input

USER_CLK N15 Unpopulated “User” Clock Input
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3.7 Boot Select

Jumper J3 is used to strap the MAX 10 FPGA device’s BOOT _SEL pin. The 10MO08 device supports holding two FPGA
images is its Configuration Flash Memory. The BOOT_SEL pin can be used to allow the user to select which image is
loaded by default on power up.
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Hands-On Tutorials and Example Designs

4. HANDS-ON TUTORIALS AND EXAMPLE DESIGNS

Several hands-on tutorials are available to assist you in getting started. These tutorials can be found online at the
AlteraWiki:

http://www.alterawiki.com/wiki/BeMicro_MAX_10
Some of the tutorials available, which can be found on the above AlteraWiki site, are:

Intro to FPGAs Lab — designed to get someone familiar with the basics of FPGA design by building a simple
design from scratch.

Temperature Sensor Lab — another simple lab to show using the MAX10 ADC and temp sensor.
Embedded System Lab — advanced lab to show building a QSys and Nios Il system. This lab will be based
around the example Quartus Project that will be included with the kit.
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