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Preface

About this document

This demo is for Microsemi® SmartFusion®2 system-on-chip (SoC) field programmable gate array
(FPGA) dual-axis motor control starter kit. It provides instructions about how to use the corresponding
reference design.

Intended Audience

SmartFusion2 dual-axis motor control starter kits are used by:
* FPGA designers
« Embedded designers
« System-level designers

References

Microsemi Publications

For a complete and up-to-date listing of motor control documentation, visit:
http://www.microsemi.com/applications/motor-control#resources
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Introduction

The SmartFusion2 Dual-Axis Motor Control Starter Kit gives designers a starting point to evaluate time-
saving and proven motor control reference designs. The kit is supplied with the hardware IP blocks and
software. A fully integrated solution along with a powerful and easy to use GUI that enables designers to
quickly prototype the design is also provided. The kit helps designers in customizing and developing
dual-axis motor control solution on the SmartFusion2 device for a specific application and reduces time-
to-market. This document provides details about the hardware setup and connections for running the
demo design.

Design Requirements
Table 1 shows the design requirements.

Table 1« Design Requirements

Design Requirements Description

Hardware Requirements

SmartFusion2 Dual-Axis Motor Control Starter Kit -
Board (SF2-MC-STARTER-KIT-SA) with SOM

FlashPro4 programmer or later -

Brushless DC (BLDC) motor (QBL4208-41-04-006) One

Stepper motor (QSH4218-35-10-027) One

USB A to mini-B USB cable -

Power adapter (ETSA240270UDC-P5P-SZ) 24V

Operating System Any 64-bit or 32-bit Windows 7 or Later Operating System
Software Requirements

Libero® System-on-Chip (SoC) v1l.5

Microsemi Motor Control GUI v4.2

USB drivers for GUI -

FlashPro programming software v11l.5
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Demo Design

Introduction

The demo design files are available for downloading from the following path in the Microsemi website:
http://soc.microsemi.com/download/rsc/?f=m2s_dg0598 liberov1llp5 gui_and_pf

The demo design files include:
¢ GUlinstaller
e STAPL programming file

¢ readme.txt
Figure 1 shows the top-level structure of the design files. For further details, refer to the readme. txt file.

<download_folder>

sf2_dual_axis_motor_control_gui_and_pf

GUI

GUI4 2
- bin

license

supportfiles
nidist.id

setup.exe

setup.ini

ProgrammingFile

SK2ABLSLST10 4 3.stp

readme.txt

Figure 1« Demo Design Files Top-Level Structure

Demo Design Features

The demo design runs:
* A single permanent-magnet synchronous motor (PMSM) using sensorless field oriented control
(FOC) algorithm
¢ A single stepper motor using the micro-stepping algorithm
The GUI provided with the demo is used to configure and control the motors. The GUI can also plot
certain debug variables, and display motor speed and current values.
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Setting Up the Demo Design

This section has the following subsections:
e Setting Up the Hardware
¢ Installing the Motor Control GUI
e GUI Driver Configuration

Setting Up the Hardware

Figure 2 shows the hardware setup for one BLDC motor in Sensorless FOC and a stepper motor in FOC.

- IO iy

GrIoS[EE R
C - U

Figure 2« SmartFusion2 Dual Axis Motor Control Demo Hardware Setup

Connecting the Board
1. Connect the 24 V power supply to J12 connector.
2. Connect the BLDC motor (QBL4208-41-04-006) to J2 connector on the board as shown in
Figure 2.
— Black wire - U-Phase of the motor
— Red wire - V-Phase of the motor
— Yellow wire - W-Phase of the motor
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3. Connect the Stepper motor (QSH4218-35-10-027) to J3 connector on the board as shown in
Figure 2 on page 7.

— Black wire - Al of the motor to be connected to PHS4
— Green wire - A2 of the motor to be connected to W

— Red wire - B1 of the motor to be connected to V

— Blue wire - B2 of the motor to be connected to U

4. Set the required jumpers on the board. For information on jumper settings, refer to Table 2 on
page 31.

Switch ON the SW3 power supply switch on the board.

Connect the FlashPro JTAG to the FP header.

Open FlashPro software and program the STAPL file (SK2ABLSLST10_4_3.stp).
8. Power cycle the board using SW3.

N o g

Install the motor control GUI as described in the following section.

Installing the Motor Control GUI

The following steps describe how to install the Motor Control GUI:
From the downloaded folder, open the \GUI\ GUI_4_2 folder and run setup.exe.

Click Yes for any message from User Account Control.
Setup window is displayed with the default locations.

3. Click Next.
— Accept the license agreement and click Next.
— Confirm the installation location in the installation dialog box and click Next.

A progress bar appears that shows the progress of the installation. On successful installation, the
following message is displayed: Installation Complete.

4. Click Finish to exit the installation wizard.
5. Restart the Host PC.

8 Revision 3



& Microsemi

SmartFusion2 Dual-Axis Motor Control Starter Kit

Check the device manager to see if the USB drivers are already configured on the Host machine. To
check if the drivers are configured correctly, after ensuring that the hardware is powered ON and
connected to the Host PC using USB cable (J17 connector on board). Check if NI-VISA USB devices
appears in the device manager as shown in Figure 3. If they are configured, skip to "Running the Demo
Design" section on page 19.

r__.éﬂ Device Manager [ =[Sl ﬂj
File Action View Help
e @ EH]

a2 wigd-Muralid
5 -1 Computer

| @S

j> «—a Disk drives

5B Display adapters

>y DVD/CD-ROM drives

a ﬂ;—"', Human Interface Devices

ﬂg"-"'; USE Input Device

- IDE ATASATAPI controllers

2 Keyboards

Mice and other pointing devices

S -

J| Manitars

Metwork adapters

-y Cisco Systems VPN Adapter for 84-bit Windows
i L Intel(R) 82579LM Gigabit Metwork Connection
4§ MI-VISA USB Devices

i SmartFusion2 Motor Control
- Ports (COM & LPT)

b I} Processors

b -%| Sound, video and game controllers

5 -] System devices
> i Universal Serial Bus controllers

Figure 3« Identifying the SmartFusion2 Motor Control Kit USB Driver
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GUI Driver Configuration

The following steps describe how to install the GUI driver on the Host PC that has Windows 7 installed.
For Host PCs having Windows 8 installed, refer to "Appendix 2: Installing GUI on Windows 8" section on
page 32 before following the procedure in this section. The downloaded programming file must be
programmed on the board before proceeding for driver installation.

1. Connect the Host PC to the J17 connector on the SmartFusion2 Motor Control Kit using the USB
A to mini-B USB cable.

2. Connect the power adapter to the kit and switch ON SW3 switch.

3. Open Device Manager of the Host PC and select USB Input Device under Human Interface
Devices as shown in Figure 4.

B ——— e )
File Action View Help I
e EE HE @ E %S
4 & wibdl-dogurua
r v@ Batteries
p;]-;_l Computer

[ =g Disk drives

b & Display adapters

b ey DVD/CD-ROM drives

4 % Human Interface Devices
P % USE Input Device

1 IDE ATA/ATAPI controllers
p-ﬁ Imaging devices

b & Keyboards

b ﬂ Mice and other pointing devices
-4 Monitors

pi-:' Metwork adapters

b7 Ports (COM & LPT)

b B Processors

1+ L 5D host adapters

{, I"qj Sound, video and game controllers
& 48 System devices

[ i Universal Serial Bus controllers

Figure 4« Device Manager
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4. Right-click on the USB Input Device and select Properties as shown in Figure 5.

File Action View Help

;q--plll, o | | & %
| 4= wTGdl-degurua
pﬁ Batteries
;4% Computer
b 1y Disk drives
s B Display adapters
: -y DVD/CD-ROM drives
% Human Interface Devices
. .05 USBInput Device
B UsBInput Deviea!
= IDE ATA/ATAPI Update Driver Software...
% Imaging device Disable
b Keyboards
b P Mice and other
ljﬂ Monitors Scan for hardware changes
: 'l:" Metwork adapte] -
> Y5 Ports (com & L| || Properties
b 3 Processors
|'> AEE 5D host adapters

3 #1' Sound, video and game controllers

Uninstall

pJEJ System devices
[ i Universal Serial Bus controllers

Opens property sheet for the current selection.

Figure 5« Installing the USB Driver - Opening the Properties Window
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Figure 6 shows the USB Input Device Properties window.
5. Inthe Details tab, select Hardware Ids under Property.

r - ——— ~

| General | Driver I Details u

USE Input Device

Property

Hardware Ids -

Walue

I | USBNWID_1514&PID_DDD1&REV_3000
UoEWIL_ T2 138 IL_UtdT

Figure 6« Selecting the Right VID Number in the Properties Window

6. Select the appropriate VID number under Value and click OK. The VID number must have 1514,
as shown in Figure 6.
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7. Inthe Device Manager window, right-click on the USB Input Device with the specified VID
number and select Update Driver Software. Refer to Figure 7.

File Action View Heip

f'@ubl-l Hm 8@ &b

j ﬂ w764l-dogurua

I ‘E Batteries
1> {8 Computer
i =y Disk drives

1} lﬂ Display adapters
o) DVD/CD-ROM drives

4 {5 Human Interface Devices

ﬁa USE Input Device

55 USe nput Degems

b & IDEATA/ATAPI

Update Driver Software...

- 254 Imaging devices

b Keyboards

: ﬂ Mice and other p

; B Monitors

' ¥ Network adapter
JIT Ports (COM & LP

Disable
Uninstall

Scan for hardware changes

Properties

i>

b n Processors

P AEE SD host adapters
..'\

rq Sound, video and game controllers

1> M System devices

[ - i Universal Serial Bus controllers

Launches the Update Driver Software Wizard for the selected device.

Figure 7« Updating Driver Software
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8. Select Browse my computer for driver software from the Update Driver Software - USB Input
Device window as shown in Figure 8.

< 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

= Browse my computer for driver software
Locate and install driver software manually.

Figure 8« Updating Driver Software - Locate and Install the Driver Software Manually
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9. Click Let me pick from a list of device drivers on my computer and click Next as shown in
Figure 9.

!E! 5

Browse for driver software on your computer

Search for driver software in this location:

C:\Users\dogurua\Documents|

Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Figure 9« Updating Driver Software - Selecting the Driver Location

10. Click SmartFusion2 Motor Control and click Have Disk as shown in Figure 10.

[ 2=

@ [l Update Driver Software - Smartfusion-2 MotorControl

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mext. If you have a
J disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Maodel
USE Input Device

SmartFusion2 Motor Control

. This driver is not digitally signed!

Tell me why driver signing is important

[ Mext ][ Cancei]

Figure 10« Selecting the Device Driver
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11. Click Browse in the Install From Disk window shown in Figure 11 and go to C:\WINDOWS\inf.

Insert the manufacturer's installation disk, and then -
'-ﬁ# make sure that the comect drive is selected below. “

Copy manufacturers files from:
A ¥ Browse...

Figure 11+ Locating the Device Driver

12. Select SF2USB_vista&7.inf for Window?7/Vista system and click Open as shown in Figure 12.
Note: Select SF2USB.inf for Windows XP system.

L N
EyTg—— e

Lookin: || inf - @' _" - "
I Marme : Date modified Type =
el 5 shp2.inf 11/21/2010 8:50 AM  Setup]
Recent Places . o erequlinf 11/21/2010 8:54 AM  Setup]
-1 i | scrawpdo.inf 7/14,/2009 11:01 AM  Setup]
4k | scsidev.inf 7/14/2009 11:01 AM Setup ]
Desktop 4% | sdbus.inf 11/21/2010 8:58 AM  Setup ]
= 4k | secrecs.inf 11/21,/2010 8:54 AM - Setup]
=l #F  sensorsalsdriver.inf 11/21/201011:49 ... Setup]
Libraries £ | SF2USB.inf 8/12/201310:40 AM Setup|
Eﬂ_, SF2USB_vista®J.inf 8/12/2013 10:40 AM  Setup|
m; ¥ | sffdisk.inf 11/21/2010 8:58 AM Setup ]|:|
Computer 4k | sisraid2.inf 7/14/200011:01 AWM Setup]
¥ | sisraidd.inf 7/14/200911:01 AM Setup|
%' #F | smartcrd.inf 7/14/200911:01 AM  Setup] ™
Metwork i - | :
File name: SF2USB_vistadTinf -
Files of type: Setup Information (~inf) Cancel

Figure 12 « Selecting the Installation File
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13. Click OK to close the Install from Disk window. Refer to Figure 11 on page 16.

14. In Update Driver Software - USB Input Device window, select SmartFusion2 Motor Control
and click Next.

S

@ [l Update Driver Software - Smartfusion-2 MoterCeontral

Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
< diskthat contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
[ ]USE Input Device

SmartFusion2 Motor Control

/i, This driver is not digitally signed!

Tell me why driver signing is important

[ Next J[ Cancel ]

Figure 13+ Completing Installation of the Driver Software

15. A Windows Security message is displayed as shown in Figure 14. Click Install this driver
software anyway.

£ ™

Windows can't verify the publisher of this driver software

2 Don't install 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) Seedetails

Figure 14« Windows Security Message

On successful installation of the drivers, a message is displayed.
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16. Check for NI-VISA-USB Devices in the Device Manager window to ensure that the driver is

installed successfully as shown in Figure 15.

.
=4 Device Manager

ESNER =)

File Action View Help

&= | T E HE & B %S

a 2 wigd-MuraliA
> -8 Computer
=" Disk drives
> Bl Display adapters
3 L—L"] DVYD/CD-ROM drives
a4 5% Human Interface Devices

‘g IDE ATA/ATAPI controllers

= Keyboards

--ﬂ Mice and other pointing devices
| Monitors

a &F Network adapters

[

B

NI-VISA USB Devices
P § SmartFusion2 Motor Control
S Ports (COM &L LPT)
) Processors
-% Sound, video and game controllers
» 7 System devices
b - i Universal Serial Bus controllers

e

=

13 Cisco Systems VPN Adapter for 64-bit Windows
xF Intel(R) 82579LM Gigabit Metwork Connection

Figure 15« Verifying the Installed Driver Software
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Running the Demo Design
1. After installing the GUI, go to Start menu and select SF2 Dual Axis Motor ControlGUI to open

the GUI as shown in Figure 16.

ﬂﬂa MNotepad++
ﬁ FlashPro

@ Libero 50Cv11.3

Microsemi SoftConsole IDE
v34.05

W2E' Microsoft Office Word 2007

@ LabVIEW 2012 5P1 (32-bit)

A matlab - Shortcut

Calculator

4

5F2 Dual Axis Motor ControlGUI

==
|LE'13 Microsoft Office PowerPoint 2007

@ ShoreTel Communicator

» Al Programs

Figure 16 ¢

Launching the SmartFusion2 Dual-Axis Motor Control GUI
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In the SmartFusion2 Motor Control GUI, select the USB device with VID 0x1514 and PID 0x0001

2.
(USBO0::0x1514::0x0001..) from the USB DEVICE drop-down list.

-

4 SF2 Dual Axis Motor Control GUI 4.2

USB DEVICE - "é' 5 Lt KA
USBO:0x1514::0x0001::HID1 2345 RAW j . , . F N

I/ P
Rl ioRef [N VllgAct [N VIvg [NV Speed [ A
1_

0

e

Speed (RPM) 100

Speed Ramp ValueK 500

-
W~
ol
ul
v
u
Amplitude
T

Motor _@
Direction ~ W

RUN [
-1, |
1 1
RUM ALL STOP ALL Sample Number

SmarTFusion 2 & Microsemi

Figure 17+ SmartFusion2 Motor Control GUI - Launch Window

3. Click Connect as shown in Figure 17.
On successful connection, the Connect button (highlighted in Figure 17) turns to green.
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Running the BLDC Motors

Use the GET and SET options to modify or verify the motor speed, motor ramp rate, current and speed
loop PI controller parameters, and angle correction Pl parameters. Click Configure to invoke the

Configure Motor Parameters window.

F
4 SF2 Dual Axis Motor Control GUI 4.2

USB DEVICE - - B KA K
USBO::0:1 5145050001 :HID1 2343 RAW j 0" "'é" . l& N

I/ .
] gl gas [N [vIVe [N Speed A
1_

0

i«

Speed (RPM)| 4000

Speed Ramp Value| 4000

Motor .&\“’}‘

=

Direction oy
“

RUN
'l I 1
-1 1
RUMN ALL STOP ALL Sample Number

Amplitude
T

SmarTFusion 2 & Microsemi

Figure 18 « SmartFusion2 Motor Control GUI - BLDC Motor Screen
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The PI controller parameters (Kp, Ki values) can be modified using the Configure Motor Parameters
window shown in Figure 19.

r ~
% Configure Moter Parameters.vi

Configure Motor Parameters Propotional Gain (KP) Integral Gain (KI)

Soft Stop Tl ufarurc sign et sl
Current PI Kp 300
Current P1Ki 328

Speed PIKp 3000

L T4 @ ® @ v W w w
Speed PIKi 10 tor
P The contribution from the integral term is proportional
Angle PIK| 10000 The proportional term produces an output value that is to both the magnitude of the error and the duration
] P proportional to the current error value. of the error. The integral in a PID controller is the sum
The propartional response can be adjusted of the instantaneous error over time and gives the
Angle PIKi 5000 by multiplying the error by a constant Kp, accumulated offset that should have been corrected previously.
called the propartional gain constant., The accumulated error is then multiplied by the integral gain (K_i)
and added to the controller output.
SET GET The proportional term is given by: Pogy = K e[t t
_ - prop! < o - out r [ J The integral term is given by: [, = K;f e(7)dr
= o
¥ Exit

Figure 19« Configuring Motor Parameters Window

To modify a parameter, change the required field and click SET.
To check the data in the hardware corresponding to each parameter, click GET.
— To run the motor, click RUN and to stop the motor, click STOP.
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4. Click Run All to run all the motors and click Stop All to stop all the running motors. These buttons
are highlighted in Figure 20.

-
4 5F2 Dual Axis Motor Control GUI 4.2

USB DEVICE - i S » KA K
USB0:0x1514:0x0001:HID1 234::RAW j 0{ mé" - & &

L i
il @By A A IVe A7) Speed [N
1_

(1)

o

Speed (RPN~ 4000

Speed Ramp Value 4000

Motor
Direction ny

%
4
@
ul
v
3
Amplitude
T

RUMN
2= |
-1 1
RUMN ALL STOP ALL Sample Number

SmarTFusion 2 & Microsemi

SmartFusion2 Motor Control GUI - Run or Stop All Motors

Figure 20 ¢
Click Motor Direction to set the motor direction. This button also indicates the current motor

direction.
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5. The GUI automatically plots waveforms when motor starts running. The plotting can be paused by
clicking the pause button highlighted in Figure 21.

7 |
% SF2 Dual Axis Motar Contral GUI 4.2 ==
- [ i
USBUE;EB:-F:xElSlal"UmUUl--HIDlB4--RAW - .'"é"' > ﬁ l'ﬁ, oL 1
ilﬂll V] IgRef [ANF Ig-Act [Tl vg  [AN]F] Speed [
35000-
+ -
Speed (RPM)| 4000 ]
2o
15000~
Speed Ramp Value| 1000
10000-
L] 5000 -
=1
& 0-
a
M.otor. _%Q\“')‘ S -5000-
Direction ay 10000~
“ s
_m_
_m_
RUN T
-35000-, |
0 8510
RUN ALL STOP ALL Sample Number
- -
&
SmarTFUSION 2 & Microsemi

b

Figure 21+ SmartFusion2 Motor Control GUI - Start Plotting
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6. Click Zoom to display the debug waveforms in a separate window as shown in Figure 22. Use the
Graph Palette highlighted in Figure 22 to expand and analyze the waveforms.

Speed (RPM] & I

Figure 22 « Debug Waveforms Window
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In Figure 23, Plot 0 corresponds to the speed Pl output, while Plot 1 corresponds to the g-axis
current. Plot 2 represents the Iy Pl output while plot 3 represents the angle PI output. All plots are
in per unit where a value of 32768 represents rated value.

< PlotWaveForms - |

f Speed (RPM) &11g Hold Data Update d

ﬂﬂl [v] Piot0 [~ [[v] Plot1 [~ [v] Piot2 [~\[v] PloB [~
T + Plot Visible
Commen Plots

»

26000 -
Color »
24000 - Line Style 3
Line Width 3

22000 -

Anti-Aliased
Bar Plots
Fill Base Line

»

»
Interpolation  »
Paint Style »
»

»

»

X Scale
Y Scale

Export

| |
0 7333
Time(Sec)

Figure 23« Debug Waveforms Window with Options

Right-click on the plot menu to invoke the following options:
a. Click A next to each plot to use the available options.

b. Use the graph palette highlighted in Figure 22 on page 25 to move cursors, zoom, or pan the
display. The graph palette appears with the following options, in order from left to right:

— Cursor Movement Tool: Moves the cursor on the display.

— Zoom: Zooms in and out of the display.

— Panning Tool: Picks up the plot and moves it around the display.
7. Click Close Zoom view to close the waveforms window.

8. To view the motor speed on a tachometer dial, click RPM and Current as highlighted in Figure 24
on page 27.
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-
T SF2 Dual Axis Mator Control GUL 4.2

‘ RUM ALL ” STUPALL‘

SmaRrTFuUsionN: 2

Figure 24

P R ——)
USB DEVICE - n@_ E > KR ¥
! H 3 = : ' e P o
5 USB0::0: 5140400015 HID1 234:RAW j % v dla | 'S
Motor Speed (RPM) Motor Current (mA)
. 275030003250
o,
Speed (RPM)| 4000 2, 4000
STEPPER 2
% 4250
Speed Ramp Value| 1000 E 4500 500 lallm 1500
e 0 4 2000
24750 &
5000
Motor 275250
Direction v 5500 116.363
P
5000

4004.2

& Microsemi

SmartFusion2 Motor Control GUI - Displaying Speed and Current
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9. Click Save Waveform to save the current waveform in the GUI as a . tdms file. The saved
waveform can be reloaded by using the Load Waveform option and loading the . tdms file.

- -
& SF2 Dual Axis Motor Control GUI 4.2 [‘:' L ——
USB DEVICE - o L] i
USBO:0:514: 00001 HID1234: RAW " - "é' > ﬁ !'“""/ w9 )
HEw ] R AV gAd [TV AV speed A
35000~
+ 2000-
Speed (RPM)| 4000 Sy
2200 -
15000
Speed Ramp Value| 1000
10000
& 5000-
o
= 0-
:
M.otor. _%5\,\")‘»‘ & -5000-
Direction oy 10000
- -
-20000-
-25000-
U -30000-
-35000- !
0 8510
RUN ALL STOP ALL Sl
- -
@
SmaARTFusion: 2 & Microsemi

.

Figure 25+ SmartFusion2 Motor Control GUI - Saving and Loading Waveforms
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Running Stepper Motors

This design runs stepper motors in:

« Speed Mode
¢ Position Mode

The Continuous Mode is selected by default.

Speed Mode

& Microsemi

SmartFusion2 Dual-Axis Motor Control Starter Kit

In Speed mode, the motor rotates continuously in a speed that is set. Click Stop to stop the running

motor.

1. Click Stepper to select the stepper motor.

2. Verify that the Speed mode option is selected. Figure 26 shows the SmartFusion2 Motor

Control GUI - Stepper motor window.

3. Click GET to see the current parameters. Click Configure to open a list of configurable

parameters. Refer to Figure 26.
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Figure 26 «

SmartFusion2 Motor Control GUI - Stepper Motor Window

— Click Reset to reset all the stepper parameters to their default values in the GUI, but it does
not enter them into the system.

— Click SET to enter the current values into the system.
4. Click RUN to run the motor with the current parameters.
5. Select step resolution value from the Step Resolution drop-down list.
6. Enter a speed value between 1 and 200 RPM in Speed (RPM) and then click SET.

Notes:

— Itis not necessary to stop the motor to change motor speed or the step resolution.

— To change the direction of the motor, click Motor Direction.
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7. To increase motor torque, increase the current reference and click SET.
Caution: Increasing the current scaling value increases the motor current and the motor can get heated if it
is run for a long time.
8. Click STOP to stop the motor.

Position Mode
In Position mode, the motor rotates and stops as per the command steps. It rotates in a speed that is set.
1. Select Position mode option and click SET.
2. Enter the required (absolute) position in Command Steps.
a. The motor provided with the kit has a step number of 200 by default. To run the motor through
one revolution, enter 200 in Command Steps.
b. Click SET.
c. Click RUN. The motor runs through the specified number of steps.
— In the Position mode, the motor moves through a fixed number of steps after which the
motor stops rotating, but remains energized.
— To move to a different position, enter the new position and click SET.
— Click STOP to de-energize the motor. When the motor is de-energized, the current position
is lost.
Plotting debug parameters by clicking Plot Waveforms, displays Iy Pl output as plot 0, d-axis
motor current (I4) as plot 1, the number of steps moved (step count) as plot 2, and the angle
generated as plot 3. Figure 27 shows the GUI in position mode.
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Figure 27 « SmartFusion2 Motor Control GUI - Stepper Motor in Position Mode

The motor runs at the specified speed through the number of steps.
3. Click STOP to stop the motor/de-energize the motor.
4. Click EXIT to exit the SmartFusion2 Motor Control GUI.
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Appendix 1: Jumper Settings

Table 2 shows all the jumpers that are required to set on the SmartFusion2 Starter Kit board.
Table 2 « Jumper Settings on the SmartFusion2 Starter Kit Board

Default

Jumper Function Settings Notes

Power Supply

J23 SOM power source 1-3 Closed On-board power to SOM

J22 JTAG Mode 3-4 Closed JTAG VPP t0 3.3V

J7,J13 Encoder - Single Ended selection Open To be set for single ended
encoder

J8 Encoder — Differential selection Open To be set for differential
encoder

J19 Shunt resistor for power measurement Open Voltage can be measured
across shunt

Ji1 Encoder Open Port to connect encoder

Note: Figure 28 shows the jumper settings on the SmartFusion2 Starter Kit.
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Figure 28 « Jumpers on SmartFusion2 Starter Kit
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Appendix 2: Installing GUI on Windows 8

The following steps describe the procedure to be followed before following the steps in the "GUI Driver
Configuration" section on page 10.

1.

© o NGk WD

[EnY
o

Login using an administrator account.

Go to the Settings menu.

Click Change PC Settings at the bottom of the menu.

Click the General tab and scroll to the bottom and select Restart Now under Advanced Startup.
Select Troubleshooting.

Select Advanced Options.

Select Startup Settings.

Select Restart.

Press 7 to disable signature requirements on the menu that comes up during the restart process.

. Login back using the same account used in the "GUI Driver Configuration" section on page 10

procedure and complete the instructions in that section.

These steps eliminate the problems that you might encounter when trying to load the unsigned driver in
Windows 8 machines.
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Appendix 3: Connecting the Motor Terminals

BLDC Motor Connections

The following steps describe how to connect to the BLDC motor:

1. Identify and isolate the BLDC Motor Terminals (set of 3) and Hall Sensor Terminals (set of 5),
as shown in Figure 29. These terminals are tied together.

2. Connect the BLDC Motor Terminals to the three pin plug, as shown in Figure 29.
3. Connect the Hall Sensor Terminals to the five pin plug, as shown in Figure 29.

BLDC Motor Terminals (AWG20)

Yellow
W phase'

Red
V phase

Black
U phase

BLDC Motor
(QBL 4208-41-04-006)

Red +5

Blue H1

I =

Hall Sensor Terminals (AWG26)

Figure 29 « Wiring Diagram for BLDC Motor Connectors
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Stepper Motor Connections

The stepper motor has four terminals. The motor terminals of the stepper motor must be connected to
the four pin plug, as shown in Figure 30.

Stepper Motor
QSH 4218-35-10-027

I

—PHS

Figure 30+ Wiring Diagram for Stepper Motor Connectors
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List of Changes

The following table shows important changes made in this document for each revision.

Date Changes Page
Revision 3 Added "Appendix 3: Connecting the Motor Terminals" section on page 33 (SAR 33
(July 2015) 69108).

Revision 2 Updated Table 2 and added Figure 28 to update jumper settings (SAR 66381). 31 and
(May 2015) 31
Revision 1 Initial release. NA
(February 2015)
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Product Support

Microsemi SoC Products Group backs its products with various support services, including Customer
Service, Customer Technical Support Center, a website, electronic mail, and worldwide sales offices.
This appendix contains information about contacting Microsemi SoC Products Group and using these
support services.

Customer Service

Contact Customer Service for non-technical product support, such as product pricing, product upgrades,
update information, order status, and authorization.

From North America, call 800.262.1060
From the rest of the world, call 650.318.4460
Fax, from anywhere in the world, 408.643.6913

Customer Technical Support Center

Microsemi SoC Products Group staffs its Customer Technical Support Center with highly skilled
engineers who can help answer your hardware, software, and design questions about Microsemi SoC
Products. The Customer Technical Support Center spends a great deal of time creating application
notes, answers to common design cycle questions, documentation of known issues, and various FAQs.
So, before you contact us, please visit our online resources. It is very likely we have already answered
your questions.

Technical Support

For Microsemi SoC Products Support, visit
http://www.microsemi.com/products/fpga-soc/design-support/fpga-soc-support.

Website

You can browse a variety of technical and non-technical information on the SoC home page, at
Www.microsemi.com/soc.

Contacting the Customer Technical Support Center

Highly skilled engineers staff the Technical Support Center. The Technical Support Center can be
contacted by email or through the Microsemi SoC Products Group website.

Email

You can communicate your technical questions to our email address and receive answers back by email,
fax, or phone. Also, if you have design problems, you can email your design files to receive assistance.
We constantly monitor the email account throughout the day. When sending your request to us, please
be sure to include your full name, company name, and your contact information for efficient processing of
your request.

The technical support email address is soc_tech@microsemi.com.
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My Cases

Microsemi SoC Products Group customers may submit and track technical cases online by going to My
Cases.

Outside the U.S.

Customers needing assistance outside the US time zones can either contact technical support via email
(soc_tech@microsemi.com) or contact a local sales office. Sales office listings can be found at
www.microsemi.com/soc/company/contact/default.aspx.

ITAR Technical Support

For technical support on RH and RT FPGAs that are regulated by International Traffic in Arms
Regulations (ITAR), contact us via soc_tech_itar@microsemi.com. Alternatively, within My Cases, select
Yes in the ITAR drop-down list. For a complete list of ITAR-regulated Microsemi FPGAs, visit the ITAR
web page.
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Microsemi Corporation (Nasdaq: MSCC) offers a comprehensive portfolio of semiconductor
and system solutions for communications, defense & security, aerospace and industrial
markets. Products include high-performance and radiation-hardened analog mixed-signal
integrated circuits, FPGAs, SoCs and ASICs; power management products; timing and
. . synchronization devices and precise time solutions, setting the world’s standard for time; voice
M'cmseml@ processing devices; RF solutions; discrete components; security technologies and scalable

anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as
custom design capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and
has approximately 3,600 employees globally. Learn more at www.microsemi.com.

Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo, Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or
CA 92656 USA the suitability of its products and services for any particular purpose, nor does Microsemi assume any

liability whatsoever arising out of the application or use of any product or circuit. The products sold
Within the USA: +1 (800) 713-4113 hereunder and any other products sold by Microsemi have been subject to limited testing and should not

Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136
Fax: +1 (949) 215-4996

be used in conjunction with mission-critical equipment or applications. Any performance specifications are
believed to be reliable but are not verified, and Buyer must conduct and complete all performance and
other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely
on any data and performance specifications or parameters provided by Microsemi. It is the Buyer's
responsibility to independently determine suitability of any products and to test and verify the same. The
© 2015 Microsemi Corporation. Al information provided by Microsemi hereunder is provided "as is, where is" and with all faults, and the entire
rights reserved. Microsemi and the | fisk associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or
Microsemi logo are trademarks of implicitly, to any party any patent rights, licenses, or any other IP rights, whether with regard to such
Microsemi  Corporation. All  other information itself or anything described by such information. Information provided in this document is
trademarks and service marks are the proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this
property of their respective owners. document or to any products and services at any time without notice.

E-mail: sales.support@microsemi.com
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