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1 Introduction

The SmartFusion2 HMI-010 Kit is an intelligent display module based on
Microsemi’s SmartFusion2 SoC which enables easy design and deployment of
touch screen GUIs.

It is designed for use with Mikroprojekt's 1Q Editor and already integrated
Mikroprojekt's HMI solutions, guaranteeing a pre-validated and high reliability
HMI module.

SF2 HMl is scalable and long-term available SoC that can easily be added to
existing machines.

2 Board Features

Category Feature 1/2
FPGA Microsemi SmartFusion2 M25010-FG(G)484
(65 nm Flash-FPGA) e 12084 LUTs

e 2331/0 Pins

e 22 18x18 Multipliers
e 21 LSRAM 18K Blocks
e 22 USRAM1K Blocks
e 2x PLLs, 2x CCCs
Microcontroller Subsystem
e ARM ® CortexTM-M3 150 MHz
with on-chip eSRAM and eNVM

Video Memory e 256 MB DDR3, 16-bits @ 333MHz
Display e 4.3"RGB TFT 480x272 resistive touch-screen
Communication e Micro USB2.0
Interfaces e UARTTTL
e RS232 (with hardware flow control)
e CAN
e SPI
e [2)CBus
Safety e 1x AES256, SHA256, RNG (each)
Nonvolatile storage e 1x Micro Secure Digital Card slot
e 1xSPI Flash
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Category Feature 2/2
Expansion Ports e 1Ix External LED & Key

e 1x GPIO (20 pins)
e 1x GPIO (Optional)

Other Peripherals e 1xDIP Switch
e 4x Push-buttons
e 4xLEDs
Power Supply e 5V DClInput
Clocking e 2x Onboard 32 kHz Oscillator

e 1x Onboard 50.000 MHz Oscillator

2.1 Packaging and 1/0s

Pitch (mm) 1.0
LxW(mm) 23x23
. 170 233
Device
Lanes 4

There is no need to handle the GUI tasks, the client can immediately focus on
critical design features.

Our SF2-HMI-010 can be used either as an Add-On solution to an existing main
processor or a standalone, communicating easily with the embedded HMI
through available interfaces.

When it comes to safety critical system, the HMI and safety critical application are
separated and running on two different processors.

Alternatively the Cortex-M3 MCU can be used to run the application as well as
the HMI, if the 150 MHz MCU offers sufficient resources to run both.
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2.2 Block Schematic

& Microsemi

SPI Flash

9

A
A

Peripherals
M2S010

FPGA Fabric

AD7843/SPI

RGB/BT.656

Microcontroller
Subsystem
(MSS)

Up to 150K Logic Elements

-

ARM Cortex M3

1Q-GraphBlit

Graphics Accelerator

1Q-ScalR
Video Scaler

1Q-VIN
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MSS DR |
Controller
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33.%4°C

inside

26, B’

Figure 1: SF2 HMI-010 Block Schema
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2.3 Board Layout

External LED & Key
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Figure 2: SF2 HMI-010 Board Layout Annotated

Figure 3: SF2 HMI-010 Kit - Upper Side
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2.4 Powering Up the Board

The SmartFusion2 HMI-010 Kit is delivered with the HMI demo design in the SPI
boot flash, and it will boot automatically after providing the power which can be
any type of DC supply source, providing 5V DC.

Figure 4: Powering the Board
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2.5 Communications elements

2.5.1 |TAG

SF2-M25010-FG(G)484 can be configured by isp¥M download cable, connected to
the JTAG header. FPGA is configured to boot from the SPI Flash after power-up.

JTAG header Conn pin Function
J3 TCK
GND
TDO
PROG_MODE
TMS
V|TAG
Veump
NTRST
TDI
GND
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2.5.2 RS232

RS232 Conn pin Function
J9 TX

CTS

RX

RTS

O Ul AW N =

GND

2.5.3 SPI

SPIO Conn pin Function
J8 GND
SCLK

SDI

SDO

CSO

GND
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—
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2.5.4 UART
UART Conn pin
J7 1
2
3
2.5.51°C
PC Conn pin
J6 1
2
3
2.5.6 CAN
CAN Conn pin
J5 1
2
3

Function
RX

X

GND

Function
SCL

SDA
GND

Function
CANH
CANL
GND

2.5.7 External Keys & LEDs

SPio Conn pin

J11 1
2
3
4
5
6
7
8
)
10
11
12

Function

RSTn
KEYO
KEY1
KEY2
KEY3
GND
LEDO
LED1
LED2
LED3
VCC_3V3
GND

Rev. 1.0

2015-07-16
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3 Configuring/Programming the Board

3.1 Prerequisites:

3.1.1 Hardware

e SmartFusion2 HMI-010 Kit

e Microsemi FlashPro4 - JTAG Programmator
e 2x USB 2.0 A to Mini B cable

e Computer with HDD: 500 MB

3.1.2 Software

e Windows 7 64-bit and newer

e FlashPro Standalone from
http://www.microsemi.com/products/fpga-soc/design-resources/programming/flashpro#software

o Tera Term (Terminal App) from
http://logmett.com/index.php?/download/tera-term-487-freeware.html

3.2 FlashPro Tool

After installing and starting the FlashPro application, you should see the FlashPro
Window like it is shown on the Figure 5. FlashPro is the tooll which enables
programming of theFPGA fabric and the bootloader to the SPI Flash, and that is a
mandatory prerequisite for transferring custom projects on kit

8/19
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3.2.1 New Project

[& FlashPro - [ONE]* - [} X
File Edit View Tools Programmers Configuration Customize Help

DEHE|? | &% oo (EE w0 oope »

3

‘ IR ™

Open Project (=

Wiew Programmers

!

x
» Programmer Programmer Port F F
Name Type Status Enabled
1| 87383 FlashPro4 usb87383 (USB 2.0 RUN PASSED
z
E
£
=
b
g
E
5 Refresh/Rescan for Programmers
=
<
x| programmer '87383' : EXPCORT Fabric component digest[256] = f16£93201d7eb%8ccTc3224eT7c31164e4807ab31f2céedbbdcE2846b1d2158a8 ~
= programmer "87383' : EXPORT eNVM component digest[256] = a207ac93739b3dc0c68636ad4632fc64d80e5dd5312b65b34e5317ebfafad71s
programmer "87383' :
programmer '87383' : EXPORT DSN[128] = 03e8aa0l10000cd5a0091000100220027
programmer "87383' :
programmer "87383' : Finished: Mon Aug 31 13:48:23 2015 (Elapsed time 00:00:38)
programmer "87383' : Executing action PROGRAM PASSED.
o-o-o0o-0-0-20
v
< >
A kI AN A Errors A Warnings Info
Ready \\gjure\TempExchange\2015_08_31\sf2_hmi\HM|_top_fpga_boot.stp SINGLE

Figure 5: FlashPro - Main Screen

First, we need to create a new project, by clicking on the New Project button (Figure
5.). This will bring a new dialog window for our new project (Figure 6.).

New Project X
Project Mame:

Project Location:
|C:Wicrosemi‘lflashPro_vll.E'Hbin || Browse... |

Programming mode
(®) Single device

() chain

| Help | | OK Il Cancel |

Figure 6: Dialog box for “New Project”
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We need to write the name of our project, and we also have a possibility to change

the project location here by clicking on “Browse” button, and also choose what

programming mode we should use. At this time, we will just leave location and

mode as they are already set.

3.2.2 Configuring Device

& FlashPro - [TestingOne]

File Edit View Tools Programmers Configuration Customize Help

DSH(2 |[mn|as B %S (e eopn |«

New Project ;b
Open Project D"' View Programmers @

x| Programming file
* | To continue,

load existing programming file 2
or create new POB file

Figure 7: Browse for programming file

After creating a new project, we need to configure device. After pressing the
button “Configure Device” (Figure 7. - 1) we should see the button “Browse”
(Figure 7. - 2). After we clicked on it, we should see the “Load Programming File”

dialog as is shown on Figure 8.. Now, we need to navigate and choose our .stp file.
In our case, we have HMI_top_fpga_boot.stp which will load FPGA Fabric and the

Bootloader for SF2 HMI-010 Kit.

[ Load Pregramming File
T > Metwork > gjuro » TempExchange » 2015.02.31 5 sf2_hmi | & | Searchsf2 hmi
[&] Pictures ~ # A Name - Date medified Type
Z OneDrive [ HMI_top_fpga_boot.stp L 17.3.2015. 11:56 STP File
[ This PC
[ Desktop

Documents
< Downloads

] Pictures
| TempExchange

B videos

“im Local Disk (C3)
=¥ Network

*& Homegroup v < >

Organize = Mew felder =~ O @

D Music No preview available.

X

»

File name: | HMI_top_fpga_boot.stp v| |AH Pragramming Files (*.pdb; ™ V‘

e

Figure 8: Select & Open Programming File
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After picking the right .stp file, we should see a notification in the main screen,
like is shown on Figure 9.

'x| Programming file
v

HMI_top_fpga_boot.stp Browse...
Maodify...

[paT= MODIFIZD Tue Mar 17 11:56:34 2015 S Mode: @ Basic (O Advanced
STAPL_FILE NAME ‘\\gjurc\TempExchange\2015_08_31\s£Z_hmi\H
CRERTOR FlashPro Version: v1l.5
DEVICE M25010 Action
DACKAGE MZ5010-£g484
DATE 2015/03/17 (® PROGRAM
STAPL_VERSION JESD71
IDCODE 0FE031CF OVERIFY
IDMASE OFFFFFFF (O ERASE
DESIGN HMI_top
CHECESUM BEBB

Chain Parameter... Inspect Device

Single Device Configuration 'Window

Figure 9: The Programming File is loaded

After the programming file is loaded we can proceed with programming, by
clicking on the button “PROGRAM” (Figure 10.).

Mew Project ;b Configure Device
= =
Ly

Open Project B"' View Programmers %

Figure 10. Pressing the button “Program”

When programming of device is done, we should see the report as is shown on
Figure 11., which means it went well.

| programmer '873E3" : EXPORT Fabric component digest[256] = f£16£93201d7eb88ccTc3224e7c31164e4807ab31f2c6edbbdcE2846b1d2158a8 ~
| programmer "87383' : EXPORT eNVM component digest[258] = a207ac93739%b3dc0chBE636ad4632fcé4d80e5dd5312b65b34e531Tebfafad718

programmer "87383' :

programmer '87383' : EXPORT DSN[128] = 03e8aa0l10000cd5a0091000100220027

programmer '87383" :

programmer '87383' : Finished: Mon Aug 31 13:48:23 2015 (Elapsed time 00:00:38)

programmer '87383' : Executing action PROGRAM PASSED.

o-o-0-0-0-0
v
< >

Figure 11: Programming report

It means that FPGA Fabric, as well as Bootloader both are set on the SF2 HMI-
010.
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After we install FPGA Fabric and Bootloader, we do not need FlashPro application
for further actions. It is time to switch to terminal app and we suggest to use the

Tera Term, free software for this purpose.

When we start the application and plug in both USB cables into a PC, you should

see a New Connection Screen, as is shown in Figure 12.

Tera Term: New connection

® TCPHIP Host: |myhost.example.com v|
History
Service: O Telnet [UCEportE
@® S5H SSH version: |§5H2
O Other
Protocol: UNSPEC -

Port: COM1: Communications Port [COM1)

Cancel Help

Figure 12: Tera Term | Default Connection Dialog

Setup  Control  Window Help
Terminal...
Window...

Font...

Keyboard...
3[ seralport.. |
' e Y

Proxy...

S5H...

55H Authentication...
55H Forwarding...
S5H KeyGenerator...
TCR/IP...

General...

Additional settings...

Figure 14: Serial Port Setup

If we use the USB 2.0 A to Mini B cable for

Tera Term: New connection X

O TCPaP

Host: myhost.example.com
Histary
Telnet TCP portd: 22
SSH

Other

SEMICE:

S5H version: |SSHZ

Protocol: UNSPEC

® Serial : |COMS: USH Serial Port [COMS]

COM1: Communications Port [COM1)

COM3: PCI Serial Port [COM)
[ i P (]

COMb: USB Serial Port [COM5]

Figure 13: Choose Serial Port to Connect

Tera Term: Serial port setup >
Port: COMS w IT'
4| Baud rate: 1000000 - ||
Data: 'Bhn—v‘ Cancel
Parity: none w
Stop: 1 bit v Help
Flow control: none v

Transmit delay

D msecichar El msecfline

Figure 15: | need a specific baud rate of 1000000
(million)

connecting SF2 HMI-010 Kit to the PC,

then we should connect our kit through the USB Serial Port (Figure 13). Also, we

need to change the serial port's baud rate

to 1000000 (1M).

12719
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Setup > Serial Port... > Baud Rate (type 1000000), and confirm on “OK” button.

After pressing a reset button on SF2 HMI-010 Kit, we have about 3 seconds to
initialize the bootloader with pressing some (any) key. If we did these steps right,
we should see the |IQ-Engine bootloader menu on the screen, like on Figure 16.

L COM3:1000000baud - Tera Term VT — O *
File Edit Setup Contrel Window Help

Prezz any key to stop boot!!]

foboboiotobotolokototoboolobobololobok: IE"EFIIJ ime boot loader #etctoltcisiolototoisiolotissiobig

praject “to
it

test

y tes
ED off
= Turn LED on

bbb okl Hokolo Em R e R e R e R R ek R e R R e R e R e R R e R e e e e

Figure 16: 1Q-Engine Bootloader

|Q-Engine Bootloader menu

IQ-Engine

Main project
Program - . - To SPI Flash
Calibration project

Service project

Execute 1Q-Engine

S| X wnn A|lo|lm

Memory test
0 All LED Off
1,2,3,4 | Turn LED On

| Button state

Now we are able to upload IQ-Engine to the SPI Flash, and then other projects as
well.

13719
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In order to program the IQ-Engine to the SPI Flash, need to press “E” from the
main bootloader menu, and then File > Transfer > XMODEM > Send... from the

Tera Term menu (Figure 17).

|Fi|e Edit Setup Control Window Help

Alt+N
Alt+D
Alt+G

Mew connection...
Duplicate session

Cygwin connection

Log...
Comment to Log...
View Log

Show Log dialog...
Send file...

Transfer ¥

S5H SCP...
Change directory...
Replay Log...

TTY Recard

TTY Replay

Kermit

XMODEM > Receive...
YMODEM ¥ Send...
ZMODEM ¥

B-Plus >

Quick-VAN >

Figure 17: Transferring to SPI Flash

It will open a new dialog box, for choosing the 1Q-Engine file

M

M Tera Term: XMODEM Send *
Lockcin: | | | sf2_hmi v|@ ¥ e |-
MName - Date modified &
| | calibrate_480x272_1_30.ddd 23.10.2014, 16:01
| | demo_project_1_50.ddd 23.10.2014, 15:59
| | HMI_top_fpga_boot.stp 17.3.2015. 11:36
| |ig_service_1_50.ddd 11.11.2014. 1410
{| | I0Engine.bin 25.8.2015. 17:22 v
< >

File name: |IQEngine.bin | I Open

Files of type: | A7) ~ Cancel

Help
Option
(®) Checksum (JcRe 1K

Figure 18: 1Q-Engine.bin file
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Tera Term: XMODEM Send bt
Filename: IQEngine.bin |
Protocol: *MODEM [CRC]
Packet: 1
Bytes transfered: 128
Elapsed time: 0:06 [21Bytes/s]

0.0%

Figure 19: Transferring the 1Q-Engine

After we installed the 1Q-Engine, we could transfer the other projects as well.

W COMS:1000000baud - Tera Term VT L\x’ — O >
File Edit Setup Control Window Help

tebbokkkrrikkeeek [-Engine boot loadar skl

E - Progran I0-Engine
F- i

H - Henory test
0 - All LED off
1, » 4 - Turn LED on

T T ! bbb ook kool

Figure 20: Tera Term - Main Menu

P - Program main project to SPI Flash

This option allow us to transfer one project file (.ddd) which will be the main one. It means,
when we turn the SF2 HMI-010 Kit on, this project will be the first thing we will see.

C - Program calibration project to SPI Flash

This option is for transferring the calibration project, which will be initialized when we turn
on the kit, along with pressing the touch screen. It allows us to calibrate the screen of the
SF2 HMI-010 Kit.

S - Program service project to SPI Flash

The service project will server us as a system menu (usually). After we transfer it to the SPI
Flash, we need to turn the kit on, together with pressing RST & SW1 keys on SF2 HMI-010 Kit.
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4 System Menu
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Figure 21: Front side view
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Figure 22: Rear side view
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4.1 Step by step procedure

Table 1: Step-by-step procedure

v 1. Press & hold the Reset microswitch RST (red)
vy 2. While you're holding the RST microswitch, press & hold SW1
microswitch too (green)
viA 3. Release RST microswitch, while you're still holding SW1 until the
display is on.
A 4. When the display is on and you can see the menu, relase SW1
microswitch as well.

System Menu

Load from

Load from 50 card
flash

Aassaa % 4
P —— '
IT29F512
-80JV 4
MHVCS
}\/

04073

Settings

LA A A A A

1
-1
Bl
-1
=1
1
1
=1

Figure 23: System Menu

Press to load Press to load Screen Page
default project from SD card  brightness info
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5 References

[1.] http://www.microsemi.com/products/fpga-soc/soc-fpga/smartfusion2

6 Ordering Information

Please contact us via email contact@mikroprojekt.hr about item availability

and ordering details.

7 Technical Support Assistance

Basic technical product support is free of charge and available via e-mail to all
Mikroprojekt customers, whether they are evaluating or have purchased a
Mikroprojekt product.

Basic technical support can be requested by sending an e-mail to
support@mikroprojekt.hr

Our engineers will reply to your request within 2 working days.

Additionally, Mikroprojekt offers to its customers a premium support package,
allowing them to be directly supported by Mikroprojekt engineers. The premium
support package consists of 10 hours of live, online support, including:

e Phone Support
e Instant Messaging Support
e TeamViewer VNC Interventions.

Furthermore, the customers who purchase our premium support package
benefit from direct design assistance of our engineers.

Contact sales@mikroprojekt.hr to order the premium support package.
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The reproduction, transmission or use of this document or its contents is not permitted
without express written authority. Offenders shall be liable for damages.

All rights, including rights created by patent grant or registration of a utility model or
design, are reserved.

Technical data is subject to change at any time.
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Contact info

Mikroprojekt d.o.o.

Aleja Blaza JuriSica 9,
HR-10040 Zagreb, Croatia
T/F: +385 1 2455 659

contact@mikroprojekt.hr
http://www.mikroprojekt.hr
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