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Overview

Avnet’s SmartFusion2 KickStart Kit features the Microsemi M2S010S SmartFusion®2 SoC FPGA, a secure
and integrated programmable system-on-a-chip device with 10k logic elements and a 166 MHz ARM®
Cortex®-M3 processor. This low power SmartFusion2 device is flash-based and single event upset (SEU)
immune. Unlike existing SmartFusion2 development boards, Avnet’s KickStart Board does not require a
separate JTAG emulator or power supply, as this is now integrated onto the USB-powered board. For
communications, Microchip's RN4020 Bluetooth Low Energy module is provided in addition to USB
serial. Two tiny, low power on-board sensors give engineers access to ambient light, gyrometer,
accelerometer, and temperature sensors. The Arduino and Pmod-compatible interfaces provide for the
easy addition of existing custom modules and therefore facilitate easy and rapid prototyping.

This document describes a simple SmartFusion2 SoC FPGA design implemented on the Avnet KickStart
Evaluation Board. This example design integrates pushbutton switch user input to change the color of
LEDs on the board and manipulate their brightness with a custom Pulse Width Modulator (PWM) block
in the FPGA fabric. Other board LEDs, an ambient light sensor, a motion sensor, and Bluetooth Low
Energy (BLE) are also integrated and demonstrated with the supplied Windows® and Android™ software
applications. These applications demonstrate the reading of sensors and switches to display their data
as well as writing to the board LEDs to change their color (red, green, amber, or off).

_—%E_z AVYNET Page 3 of 33



Out-Of-Box Getting Started Guide SmartFusion2 KickStart Kit

What’s in the Box?

e Avnet KickStart Board
e USB-A to USB micro-B cable
e Quick Start Card

What’s on the Web?

e Avnet Design Resource Center KickStart Kit Home Page
www.em.avnet.com/SmartFusion2-KickStart

e Avnet Support Forum
community.em.avnet.com/t5/SmartFusion2-KickStart-Board/bd-p/SmartFusion2-KickStart

e Getting Started Guide (this document)
e Hardware User Guide

e Test utilities for Windows and Android
e Tutorials and Reference Designs

e Schematics

e Errata

e Board BOM
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Key Features of the KickStart Board

FPGA SoC
e Microsemi SmartFusion2 M2S010S secure SoC FPGA

Communication
e USB FlashPro5 JTAG programming/debug & serial port
e Bluetooth LE using Microchip RN4020 module with MLDP profile

Expansion connectors
e Arduino compatible interface for custom and development shields
e 3 Pmod compatible interfaces for pluggable peripherals

General Purpose I/O

e 4 user LEDs

e 2 pushbutton switches
e 6 test pins

Special Function Peripherals
e Maxim MAX 44009 ambient light sensor
e Motion and temperature sensor

Clocking
e 50MHz LVCMOS oscillator

Power
e Maxim MAX20022 Power management IC

I
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Board Level Block Diagram
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Example Design Requirements

The following items are required for proper completion of this getting started guide tutorial.

Software

The software requirements for this guide are:

e Windows 7, Windows 8.1

e USB UART/JTAG drivers

e  Windows SmartFusion2 KickStart Tester utility

The software requirements for the Android Test Utility are:
e Android 4.4 (KitKat) and later

Hardware

The hardware setup used by this example design includes:
e Avnet KickStart board

e USB-A to USB-micro B cable

Optional Hardware Requirements
The Android hardware setup used by this example design includes:
e Android tablet or smartphone with Bluetooth LE / BT Smart / BT 4.0 (or later)

_—%E_: AVYNET Page 7 of 33
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PC Setup

Download and Install the USB UART/JTAG Driver

The USB UART/IJTAG drivers must be installed prior to running the Windows SF2 KickStart Tester utility.
These drivers are included with the Microsemi Libero SoC tools installation and are also installable
separately. If the Libero tools have not been installed yet, follow the instructions below to install these
drivers. See Appendix |: Determining the Virtual COM Port for information on identifying the COM port
in use on the host PC.

1. Use a web browser to navigate to www.em.avnet.com/SmartFusion2-KickStart. Click on the
Support Files & Downloads

link to enter the Avnet DRC page for the SmartFusion2 KickStart Kit.
You will be prompted to either register or provide your login credentials:

“AVNET" Login | My Account | Order Status | ContactUs ¥ AMERICAS - usD - ENGLISH =
Express

HOME | PRODUCTS | DESIGN | SERVICES | BOMUPLOAD o CART =

Avnet Express Login

New Customer Returning Customer
Please enter your email address below to begin your registration Enter your email address and passwerd to log in and continue the
and continue the checkout process. checkout process.
Email Address ‘ Email Address | |
Register Password | |
Login

» Forgot Your Password?

2. Scroll to the bottom of the page and click to download the USB Drivers. Download and extract the
zip archive to a folder of your choice. Do not close the browser window.

Support and Downloads

Microsemi SmartFusion2 SoC FPGA Kick S$tart Development Kit

Other

[ UsE UART Drivers] R menrs

= Windows Test Utility J‘EHE“TS

= Android Test Utility " avemrs

User Guide

« CQuick Start Card "6 auerrs

AVNET Page 8 of 33
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3. Using Windows Explorer, navigate to the <installation>\USB_Drivers folder and double-click the

FPDrivers.exe application executable.

4. |If prompted, click Yes to allow the application to make changes to the computer.

'@' User Account Control

NS

Program name:
Verified publisher:
File origin:

(¥) Show details

changes to this computer?

S5

/) Do you want to allow the following program to make

FPDirivers
Microsemi
Hard drive on this computer

es

] [

Change when these notifications appear

Mo

5. You will see a couple of status windows as the installer prepares and installs the files.

FPDrivers - InstallShield Wizard [\= | =/ @S]  FPDrivers - InstallShield Wizard e
Preparing Setup Setup Status
Please wait while the InstallShield Wizard prepares the setup. \
FPDrivers is configuring your new software installation.
FPDrivers Setup is preparing the InstallShield Wizard, which will guide you through the rest of
the setup process. Please wait.
1
InstallShisld InstallS hield
=— AVNET" Page 9 of 33
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6. Click Next to continue the installation:

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in arder to wark.

=

To continue, click Mext.

< Back Meat = ] | Cancel

7. Windows will complain that it can’t verify the publisher of the drivers. This is OK. Click Install this
driver software anyway to continue:

ksl Windows Security [é]

@ Windows can't verify the publisher of this driver software

2 Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway
Only install driver software obtained from your manufacturer's website or

disc. Unsigned software from other sources may harm your computer or steal
information.

v See details

i_— AVYNET Page 10 of 33
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8. Click Finish to complete the installation. The USB UART drivers are now ready to use.

Device Driver Installation Wizard

S

N

N

Completing the Device Driver

Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device
came with instructions, please read them first.

Driver Name Status it

“* Microsemi SoC Corporati...  Ready to use E

“* Microsemi SoC Corporati...  Ready to use

“* Microsemi COM Driver P...  Ready to use -
Ba [ Finish ] | Cancel

9. The FTDI USB chip on the KickStart board provides four COM ports, but only two are used. Port Ais
used for JTAG communication with the SmartFusion2 SoC FPGA and Port C is a standard serial UART:

Micro USB

e—

FTDI

[Slo]o]>]

M2S010S
e ITAG—> SmartFusion?2
<« UART (2)—>{ MMUART_1 SoC FPGA

10. However, all four ports are displayed in the Windows Device Manager. The Libero tools (Port A) and
the Windows Test Utility (Port C) are designed to know which COM port to connect to. The
remaining ports are phantom with no system connection:

= =AVNET

473" Ports (COM & LPT)

& FlashPro5 Port (COM20)
7 FlashPro5 Port (COM21)
~" FlashPro5 Port (COMZ22)
+' FlashPro5 Port (COM23)

€ Port A, JITAG

€ Port C, UART

Page 11 of 33
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Installing a Serial Console on a Windows 7 Host

Starting with Windows 7, Microsoft no longer includes the HyperTerminal terminal emulator software.
A suitable free and open-source replacement for HyperTerminal is TeraTerm. Download and install
instructions for TeraTerm can be found at http://en.sourceforge.jp/projects/ttssh2.

%AVNET@ Page 12 of 33
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1.

Download the Windows Test Utility Software

Support Files & Downloads

SmartFusion2 KickStart Kit
Open the web browser you used earlier. If you closed the browser then open a new one and
navigate to www.em.avnet.com/SmartFusion2-KickStart. Click on the
link to enter the Avnet DRC page for the SmartFusion2 KickStart Kit.
You may be prompted to either register or provide your login credentials:
= “AVNET' Login | MyAccount | Order Status | Contactus €@ AMERICAS + USD + ENGLISH -
== Express
HOME | PRODUCTS | DESIGN | SERVICES | BOM UPLOAD
Avnet Express Login
New Customer
Please enter your email address below to begin your registration
and continue the checkout process.
Email Address |

Q. CART =
Returning Customer
Register

Enter your email address and password to log in and continue the
checkout process.
Email Address |

Password |

|

» Forgot Your Password?
Scroll to the bottom of the page and click to download the Windows Test Utility. Download and
Do not close the browser window.

extract the zip archive to a folder of your choice where you have permissions to create folders. Note
the location of the extracted SF2KickStartTester.exe software application. You will need this later.
Support and Downloads

Microsemi SmartFusion2 SoC FPGA KickStart Development Kit
Other
« USB UART Drivers " auears
| « windows Test Utilit]““0arents
« Android Test Utiity "= auenrs

User Guide

« Quick Start Card ") aerTs

=SAVNET
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Android Setup

The KickStart Board is equipped with a Bluetooth 4.1 Low Energy (BLE) module from Microchip, making
the board a great platform for prototyping low bandwidth wireless applications. If you have an Android
tablet or smartphone you can download and install the Android Test Utility and interact with the LEDs,
switches, and sensors on the KickStart Board over the Bluetooth interface.

1. Make sure your Android device supports Bluetooth Low Enegery (LE) 4.0 or later as described in the
Optional hardware Requirements.

2. Open the web browser you used earlier. If you closed the browser then open a new one and
navigate to www.em.avnet.com/SmartFusion2-KickStart. Click on the
Support Files & Downloads

link to enter the Avnet DRC page for the SmartFusion2 KickStart Kit.
You will be prompted to either register or provide your login credentials:

“AVNET" Login | MyAccount | OrderStatus | Contactus ¥ AMERICAS ~ USD ~ ENGLISH ~
Express

HOME | PRODUCTS | DESIGN | SERVICES | BOMUPLOAD SN CART E

Avnet Express Login

New Customer Returning Customer
Please enter your email address below to begin your registration Enter your email address and password to log in and continue the
and continue the checkout process. checkout process.
Ema\lAﬂﬂress‘ Email Addressl |
p— Password | |
Login

» Forgot Your Password?

3. Scroll to the bottom of the page and click to download the Android Test Utility. Download and
extract the zip archive to a folder of your choice. Note the location of the extracted software
application. You will need this later. Do not close the browser window.

Support and Downloads

Microsemi SmartFusion2 SoC FPGA Kick Start Development Kit

Other
« USB UART Drivers "< aerts

« Windows Test Utility “e=auerrs

| « Android Test Ltnit-,-r"@uem

User Guide

« Quick Start Card i) aerts

VNET" Page 14 of 33
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4. The easiest way to install the Android Test Utility on your Android device is via email attachment.
Using your favorite PC email client, send an email to an account accessible by your Android device
with the <installation>\Android_Test_Utility\KickStartAndroid.apk file as an attachment.

5. Once the email has been received on the Android device, tap on the KickStartAndroid.apk file
attachment and you should be prompted to open the file with the Package Installer. Tap the
Package Installer icon to install the application.

ic)

Package installer

6. For security reasons your Android device may be blocked from installing applications from unknown
sources. You may need to edit your device settings to allow the application to be installed. The
specific procedure for doing this varies among Android versions and also depends on the phone’s
manufacturer, but will be similar to the following steps. Select Settings to go directly to the Security
Settings.

Install blocked

For security reasons, your device
is currently set to block the
installation of apps that were not
obtained from Play Store. To
change this, go to Settings > Lock
screen and security, then turn on
Unknown sources.

CANCEL SETTINGS

_ér_fAVNET" Page 15 of 33
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7. Look for a setting named Unknown sources or something similar and tap to enable installation from
both trusted and unknown sources:

= s .4 100% 8 2:45 PM

Lock screen and security

Show information
Show the dual clock, or information such as
weather information, on the lock screen

Secure lock settings
Set your secure lock functions, such as Auto lock
and Lock instantly with Power key.

Security

Fingerprints
Device security

Find My Mobile

Locate and control your device remotely using your
Samsung account

Unknown sources
Allow installation of applications from both OFF.
trusted and unknown sources.

Other security settings
Change other security settings, such as those for
security updates and credential storage

__Eé—_:;—‘A\INET' Page 16 of 33
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8. You may be prompted to verify that you know what you are doing, and to enable this setting for this
installation only. Tap OK to continue:

Unknown sources

Installing from unknown sources
may be harmful to your device
and personal data. By tapping OK,
you agree that you are solely
responsible for any damage to
your device or loss of data that
may result from using these
applications.

Allow this installation only

CANCEL oK

9. Tap INSTALL to install the application:

® % .4 100% M 2,57 PM

RN4020 KickStart

Install this application? It will have
access to:

Device access

)t access Bluetooth settings
pair with Bluetooth devices

CANCEL INSTALL

AVNET Page 17 of 33
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10. You may see a status window as the application installs. Tap DONE to close the installer. We are
not ready to use the Android Test Utility yet.

% % .4 100%H0 3:02 PM

% % .4 100% 0 3.05 PM

RN4020 KickStart

Installing...

RN4020 KickStart

~App installed.

DONE OPEN

==AVNET

electronics marketing

Page 18 of 33




Out-Of-Box Getting Started Guide SmartFusion2 KickStart Kit

Setting Up the KickStart Evaluation Board

Refer to the following figure and perform the following steps to set up the board for running the
example design.

18
JTAG & UART

”m

4

. [.
[P reeA] cn BB cAclzioaA T ens B A€ 100N sA2)

ar

.?
S
rﬁ
~

ar

QYVO8 LYVLISHIIN ZNOISN4LYVINS
o

vl €dl Zdl °

1. Plug a USB cable into the PC and the combination JTAG & UART port (J8) (this will also power the
board).

%‘A\”VEF Page 19 of 33
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Hardware Design Block Diagram
The following figure shows a high-level block diagram of the hardware design:

==AVNET" Page 20 of 33
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Windows and Android Test Utilities
KickStart Board Features Used with the Test Utilities

Refer to the figure below when running the Windows or Android Test Utility software applications. Note
the location of the pushbutton switches, DIP switches, LEDs, and sensors.

Light
Sensor
w
<
. 2
PB Switches 5
2 g
O -
“ S Motion
% 3 Sensor
ﬁ n
v =
= s
LEDs o 3
GO | . 2
X g >
007N 4 8
Bluetooth o e m
Connect 4
LED
BLE
Module

==AVNET Page 21 of 33
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Windows Test Utility Operation
1. Be sure you have downloaded the test utility as described in Download the Windows Test Utility
Software.

2. Using Windows Explorer, navigate to the <installation>\Windows_Test_Utility folder and double-
click the SF2KickStartTester.exe application executable.

3. When the application starts it will ping the available serial COM ports to identify the port connected
to the USB UART port on the KickStart Board (COMZ22 in the screenshot below). Recall from the
Download and Install the USB UART/JTAG Driver instructions that four COM ports are reported in
Windows Device Manger but only two are connected to the SmartFusion2 SoC FPGA device on the
KickStart board. Click on Open Port to open the Test Utility Dashboard:

i SmartFusion2 KickStart Board Tester | S

Comms

USE Serial Comms

-, =SAVNET

+| Ping USE Comms

S

4. The Test Utility will default to displaying the Dashboard tab:

4 SmartFusion2 KickStart Board Tester = | B |
Comms Dashboard I Bluetooth 1 Sensors I Security Testing l Wi-Fi 1 DSP Motor l
USB Serial Bluetooth ticlp
Connectlion Status Connection Status
Active Inactive Fabric Firmware : v18

Cortex M3 Software : v 2.11

LED Color Amber - Amber - Amber - Amber ~
, U - v
LED Bnghtness LED Bhnk Rate
100 % 100 %

Light Sensor No Lux yet Continuous Read

Gyrao No Motion yet
Motion Sensor Continuous Read

Accel No Motion yet

User Push Bution #1 Status o User Push Bution #2 Status o

;_— AVYNET Page 22 of 33
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5. Use this tab to interact with the LEDs and switches on the KickStart Board.
a. Select different colors for the tri-color LEDs to display, and alter their brightness and blink rate:

LED Color Red Amber - Green ~ Amber ~

.
LED Brightness ) LED Blink Rate U
100 % 100 %

b. Press the pushbutton switches on the KickStart Board and watch the status of each switch
change in the Dashboard:

User Push Button #1 Status - User Push Button #2 Status o

c. Click on Continuous Read to determine the status of the Light and Motion Sensors:

Light Sensor 66.6 Lux I 7] Continuous Read I

X:9

Y: 4 Temperature
Z:-10 7| Continuous Read 33.063 °C
X240 91513 °F
Y:12

Z - 15452

Gyro

Motion Sensor

Accel

This concludes the description of the Windows Test Utility application.

ﬁA‘,’u:,“” Page 23 of 33
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Android Test Utility Operation
1. Be sure you have downloaded and installed the Android application as described in Android Setup.

2. Do not try and use your phone’s Bluetooth settings to connect to the KickStart board directly. This
will cause connection issues with the Android Test Utility application.

Note: Strictly speaking the Bluetooth settings of the Android device can be used to connect to the
KickStart board, but this will cause confusion with the test utility application if it also subsequently
attempts to connect to the board.

3. Go to your Android device where the test utility application is installed and look for the application
icon. Tap the icon to open the application.

4. If the Bluetooth interface is currently disabled you will be prompted to allow the application to turn
it on. Tap YES to continue:

Bluetooth permission request

Application is requesting
permission to turn on
Bluetooth. Allow?

NO YES

f———fA\(NEr@ Page 24 of 33
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5. When the application starts it will automatically scan and find the KickStart Board. Tap on the
Device name to open the dashboard similar to the Windows Test Utility application you
probably used earlier. If the application does not connect, or if it quits unexpectedly, you may
need to restart your Android device.

100% 8 4:03 PM

xsa| BLE Device Scan SCAN

Device name: RN4EAS

BT MAC Address: 00:1E:C0:25:4E:A8

==AVNET"

& Microsemi
SMARTFUSION 2

maxim
integrated.

c\ MICROCHIP

;_A\I_NET‘ Page 25 of 33
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6. Much like the Windows Test Utility, the Android Test Utility allows you to set the color of the tri-
color LEDs, read the pushbutton switches, and read the status of the light and motion sensors:

‘I SF2

‘Ikssl Device: RNAEAS8 DISCONNECT

BT MAC Address: 00:1E:C0:25:4E:A8
State: Connected

User LEDs and Switches
| D5 § D6 § o7 | b8 |
Red Amber Green Amber
SW1 SW 2
Light Sensor

¥ Continuous Lux = 55,08

Motion Sensor
+ Continuous 32.19°C (89.94°F)
Gyro :X=7 Y=-4 Z=15
Accel:X=216 Y=5196 Z=14570

Communications
Messages from and to SmartFusion2 :

=>1.390910
=>M0007FFFCO00F00D8144C38EA1
=>T2030
Motion Continuous Checked
<=M

__é_:_—:_A‘,"E1 Page 26 of 33
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7. Use the application to interact with the LEDs and switches on the KickStart Board.

a. Select different colors for the tri-color LEDs to display:
User LEDs and Switches
| os || pe | o7 | psg |
Red Amber Green Amber

b. Press the pushbutton switches on the KickStart Board and watch the status of each switch

change:

SW 2

C.

Tap on Continuous to read the status of the light and motion Sensors:

Light Sensor
Lux

|+ Continuous |

Motion Sensor

v Continuous

Gyro :X=8
Accel:X=198

Y=-3

32.66°C (90.8 °F)

Y=5137 Z=14628

53.64

Z=15

8. You will notice that as the application reads the sensors and switches the communication messages

are displayed at the bottom of the screen:

Messages from and to SmartFusion? ;

=»TZ20AC
==MOD0BFFFCO00FD3391271239A81
==T20A7

<=M

Communications

Maotion Continuous Checked

Page 27 of 33
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9. When finished tap DISCONNECT to close the Bluetooth connection and close the application.

% 7 .4 100% 0 432 PM

wea! Device: RNAEA8 DISCONNECT

BT MAC Address: 00:1E:C0:25:4E:A8
State: Connected

This concludes the description of the Android Test Utility application.
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What’s Next

Now that you have taken some time to explore the Windows and Android Test Utilities and interacted
with the example design programmed into the SmartFusion2 SoC FPGA device on the KickStart Board, it
is time to explore how to modify this design or create a new design of your own. Please refer to the SF2
KickStart Reference Design Tutorial (included in the SF2 KickStart Reference Design files available online
at www.em.avnet.com/SmartFusion2-KickStart) to learn more about this design and how to perhaps
customize it for your own application using the SmartFusion2 SoC FPGA device.

This concludes this Getting Started Guide.
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Appendix I: Determining the Virtual COM Port

Now you can connect the evaluation board’s USB-to-UART port to one of the USB ports on your PC. The
new hardware detection will pop up and enumeration of the driver will be started. Once finished a
virtual COMx port is created and you are ready to setup a connection using Windows HyperTerminal or
comparable serial terminal emulation utility. Follow these instructions to determine the COMx port

assigned to the USB-to-UART bridge:

1. Open the Device Manager by right-clicking on
Device Manager.

, select Properties, then click on the

Search C

\../II\:/I |:5.i + Control Panel » System and Security » |System| - |¢¢|

=]

File Edit View Tools Help

Control Panel H . L. .
R View basic information about your computer

[ Device Manager Windows edition

%) Remote settings Windows 7 Professional

%) System protection Copyright © 2009 Microsoft Corporation. All rights reserved.
'f‘:,f' Advanced system settings Service Pack 1

Get more features with a new editicn of Windows 7
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2. Inthe Device Manager, scroll down to Ports and expand the list. You will see the USB Serial Port and
its assigned COM port. Recall from the Download and Install the USB UART/JTAG Driver instructions
that four COM ports are reported in Windows Device Manger but only two are connected to the
SmartFusion2 SoC FPGA device on the KickStart board. In the example below, the JTAG interface is
COM20 and the UART is COM22. Make note of this COM port number for use with the Windows
Test Utility that you will use elsewhere in this design tutorial. This concludes these USB UART driver
and virtual COM port installation instructions.

=4 Device Manager = | (S S

File Action View Help
Ll dleall 7 Hoclls

» M Computer -

:s -+ Disk drives

- B Display adapters

> 4 DVD/CD-ROM drives
;.E'lg_,' Hurnan Interface Devices
» g IDE ATA/ATAPI controllers
- %5 Imaging devices

b -EF Junge

m

> - Keyboards
> ﬂ Mice and other pointing devices
» & Monitors
:> -F Network adapters

. -l Portable Devices b
1 ? Ports (COM & LPT)
..... '3 FlashPro5 Port (COM20)| € Port A, JTAG

Y= FlashPro5 Port (COM22)| €= Port C, UART
----- L ? FlashPro5 Port (COMZ3) &
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Appendix ll: Getting Help and Support
Avnet Website

e Evaluation Kit home page with Documentation and Reference Designs
www.em.avnet.com/SmartFusion2-KickStart

e Avnet support forum
community.em.avnet.com/t5/SmartFusion2-KickStart-Board/bd-p/SmartFusion2-KickStart

Microsemi Website

e More information about the SmartFusion2 KickStart Board:
www.microsemi.com/products/fpga-soc/design-resources/dev-kits/smartfusion2/kickstart-kit

e Helpful web links for more information about the SmartFusion2 family of SoC FPGA devices

o Family Overview
www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2#overview

o Product Tables
www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2#product-tables

o Documentation
www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2#documentation

o Design Resources
www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2#design-resources

e Details on the SmartFusion2 SOC FPGA family are included in the following documents:
o Product Brief (PB0115)
o Data Sheet (DS0451)
o Configuration User Guide (AC401)

e  Microsemi SmartFusion2 product support
www.microsemi.com/products/fpga-soc/design-support/fpga-soc-support
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