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1 About this guide

This user's guide describes SPI Storm Studio software, used to control Byte Paradigm's SPI Storm device.

2 Installing SPI Storm Studio

2.1 System requirements

—  PCinstalled with Microsoft Windows XP, Windows VISTA or Windows 7 - 32-bit or 64-bit versions.
— 20 MB of free space.

—  One free USB 2.0 port.

—  Microsoft .NET Framework 4 Client Profile runtime installed.

2.2 Installation Wizard
—  Download SPI Storm Studio from http://www.byteparadigm.com/download-16.html

—  Double-click on archive to start the installation wizard.
— At the wizard welcome screen, click on Next>

= e |

Welcome to the SPI Storm Studio
Setup Wizard

ﬁ%’ Setup - 5PI Storm Studio — - -

This will install SPT Storm Studio 1.0.0 on your computer,

Itis recommended that you dese all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Mext = ]| Cancel

e = —

—  The next screen lets you choose the 'Start Menu' folder where the SPI Storm Studio shortcuts will be installed. The
folder 'Byte Paradigm' is chosen by default.
Select the destination folder and click on Next>

Revision 1.03 - 01-Oct-2013 4/51

Byte Paradigm — info@byteparadigm.com


http://www.byteparadigm.com/download-16.html

SPI Storm Studio
User's Guide

byte __
paradigm

Select Start Menu Folder
Where should Setup place the program's shortcuts?

i Setup will create the program's shortcuts in the following Start Menu folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

<gack || Next> | | cancel

—  The next screen lets you choose the destination directory on your PC hard drive. Default is: 'c:\Program Files\Byte

Paradigm’.

Select the destination directory and click on Next>

} B
EETECESETI e

Select Destination Location
Where should SPI Storm Studio be installed?

l Setup will install SPI Storm Studio into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

C:\Program Files'\Byte Paradigm Erowse...

At least 12,2 MB of free disk space is required.

<Back | Next> | [ cancel

—  Finally, click in 'Install' at the 'Ready to install' screen.
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i5 Setup - SPI Storm Studio
T ———

Ready to Install
Setup is now ready to begin installing SPI Storm Studio on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Byte Paradigm

Start Menu folder:
Byte Paradigm

| < Back || Install || Cancel

- Once setup is complete, the final screen offers to launch SPI Storm Studio. Select the appropriate option and click on 'Finish' to

finish the software installation.

i5) Setup - SPI Storm Studio

-
= — |

Completing the SPI Storm Studio
Setup Wizard

Setup has finished instaling SPI Storm Studio on your
computer. The application may be launched by selecting the

installed icons.

Click Finish to exit Setup.

2.3 Installing the USB driver

—  Connect your SPI Storm device to one free USB port of your PC with the provided cable.

—  When prompted, locate and install the USB driver:

32-bit operating system, the driver is located in: <Installation root>\SPIStormStudio\Drivers\x86
64-bit operating system, the driver is located in: <Installation root>\SPIStormStudio\Drivers\x64
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2.4 Installing the License File R SSCmtnifund
L BT Lamgerier Do
—  Start SPI Storm Studio -> L W S Whefioie
— In the SPI Storm Studio main window, click on the 'install license' & SPI ::’c'""smd'“
button from the toolbar or select Help > Install license ; S

B spIStorm Studio 1.0.0

r -

File Tools Help

hésda®irPo

- H
e ¥ B X | i PNect Description’ Initial St
1. Project Description y Lo
2. Initial State Project Description

Start SPI Storm Studio from the
3. Standard SPI

4. Custom SPI ke 012 e Bl D @A e Windows Start Menu
5. GPO Description
arm Studio
6. Program .
Install License button on the toolbar
7. Run

}3 Install License
g iripti
tDes 3 Online Help
State cri,
i) About
ard 5 [\!:' bel
m 5FI |

Install License from the 'Help' menu

The 'License Manager' window opens.

ET S WS T

Installed licenses

Serial Mumber License Key

—  Click on 'Install License' button. A browser window opens.

—  If you have not received your license file, please go to http://www.byteparadigm.com/download-16.html and follow the
instructions about how to receive your license file.

—  Select the received license file and click on 'Open'.
The License Manager now lists the installed devices and the corresponding license strings.

T T

Installed licenses

Serial Number License Key
04011003006 SEGCTAT2BECADB4A048257FBA55F6BO03BOFFS7304C696A2B31DDF302B7DABDFEL3119E6554T0FB93BA3ETS0750FF4ELD550BD613E4F40B359BATAOL1964TFAF
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Please note:
—  Eachinstalled device is designated with its serial number, in the 'Serial Number' column of the License Manager.
—  You can find the device serial number written on a label at the back of your SPI Storm device.
—  You can install more than one device.
—  When upgrading your version of SPI Storm Studio software, you need not to install the license file again.

3 Your first SPI Storm Studio project — example

3.1 Starting the application
—  Locate and click on the 'SPI Storm Studio' icon from your start menu program.

. Byte Paradigm
L T

Tt Tanperiors Tomt

e © e el
. 5PI Storm Studio
J doc

SPI Storm Studio 1.0.0

. drivers
B sPi Storm Studio 1.0.0

5 Uninstall

—  Atstartup, SPI Storm Studio main window opens:

F Bl

Eile Tools Help
N EHEHE 2 PO
Processes ~ & X| | Project Description ¢ Initial State } Standard SPI } Custom SPL } GPO } Program}'. Run | F X

[ —— —
2. Initial State Project Description

3. Standard 5PI

Use the space below to enter your project description. This field is optional.
4. Custom 5PI

5.GPO Description

6. Program

7. Run

Cutput v 0 X

SPI Storm Studio v1.0.0

\t&vice connected : (3 | Project defined : (&) | Project saved : 4§ | Project: - I
S —
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3.2 Connecting and configuring your SPI Storm device

3.2.1 SPI Storm Device at a glance

1/0 External voltage supply connector

GPO port

'SERIAL PORT' .
S o Control in port

1010

aameay

[

ozr
g
€

xeW

AN aND
-

SONILVY WNWIXVIY 3LNT10S8Y

SNOILIGNOD ONILV¥3d0 G3AN3NN0I3Y

WoA=00A | Wil
WIA-0A | VWl
wewey | wun

USB connector

byte

.-
asn

ian()

. []
1 1
QG < 0 0@t 101 . ©
a2 §2a2282Z,288 83
mil Nulilulul (uiaiislal [elalalap |
OomO0O0O0OOomOoCcOO,mO000O,0 4
1
2828 3'9,2R2212'2 3R 22
= a'r S Nja 12t o
1= © 1 ! ! [
P .

There are 3 main parts to the SPI Storm device connector:

Port name Number of 1/0 pins 1/0 names Purpose
SERIAL PORT 8, with 4 multi-purpose 1/Os. SCLK Flexible port for the generation
MOSI (DQO) of digital protocols using a
MISO (DQ1) clock signal (SCLK), up to 4
WE slave select signals (SSO ... SS3),
S50 and up to 4 data lines (MOSI,
ss1 MISO / DQO... DQ3).
$s2 (DQ2) The dlrect!on of the dataillnes
553 (DQ3) can be defined as output, input
or hi-Z. Open drain 1/0O is also
supported. Each I/0 line has its
specifics  and limitations.
Please refer to sections below.

GPO PORT 8 Q0 ..Q7 General-purpose outputs: set
of outputs where arbitrary
digital pattern can be
generated.

Control in PORT 8 DO .. D7 Set of input pins used for
triggering.

GND pins 8 GND Ground pins — SPI Storm device
and slave devices must share
the same ground signals.

Special clock 1/0s 2 CKO CKO mirrors an internally

CKI generated clock signal;
CKI can be used as an input pin
for providing an external
reference clock signal.

Revision 1.03 - 01-Oct-2013 9/51
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3.2.2 Establish a connection between SPI Storm Studio and SPI Storm USB device

—  Connect your SPI Storm device to a USB port of your PC with the provided USB cable.

—  SPI Storm device is powered through the USB port; once connected, a blue and a red LED are on.

In SPI Storm Studio main window, click on 'Select Device' button or select Tools > Select Device from the window menu.
Alternatively, you can click on the 'Device connected area' in the status bar at the bottom of the main window:

- r
@ seisomsuio | @ sPrstom Studio

file Tools Help File |Tools] Help
DEFHERLPO

e [ )| ¥ Select Device
Processes v X )
1. Project Description | Processes h Project De

2. Initial State 1. Project Déscription .
2. Initial Hate Project D¢

3. Standard SPI
4, Custom SPI

5 GPO Description

Click

The 'Device Selection window' opens. The SPI Storm devices physically connected to the PC are listed. They are
designated with their serial number.

71 Select SPI Storm Devic [

Connected  Serial Number Device

04010922000 SPI Storm

Supply Voltage

[Internal 3.30v [ Connect H Disconnect ] [ Bt

To establish a connection between one device and this session of SPI Storm Studio, select the desired device in the list
and click on 'Connect'.

If your device is not physically connected to your PC or if the USB driver is not properly installed, the device won't be
recognized and the list in the 'Select Device' Window will be empty.

Revision 1.03 - 01-Oct-2013 10/51
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—  After a few seconds, the device is properly configured and ready to be used. The 'device selection window
disappears and the device status turns green:

Device connected ! [ ] Project di

3.3 Step-by-step: how to define a protocol with SPI Storm Studio?

In this section, we'll show how to define a simple protocol with SPI Storm Studio. We'll start from a standard SPI
protocol, and then show how to customize it to form a more specific serial protocol for communication.

3.3.1 The basics: defining a simple access with the standard SPI protocol:
Let's get started. Here is the SPI protocol that should be used with one SPI slave that we'll call 'DeviceQ'.
This protocol is a standard SPI protocol having the following characteristics:

— Initially, all signals lines are at low level, except SS lines, at high level.

— Access length : 8 bits (1 byte).

— Slave select signal's polarity : active low.

—  SCLK IDLE level is 'low".

—  Data on MOSI / MISO are generated on SCLK rising edge.

—  SCLK frequency is 25 MHz.

SCLK SIS I T e T 1 I
. E \\\ Data toggles on SLCK rising edge
E ; \
MoS| t0 EAOT)(OGX05X04X03X02X01X00)\
E E E< 8 bits »é
M50 E0EKITXIGXISXMXISXIZXHXIO).\
55 T E \ SS is active-low /_
el
State
Revision 1.03 - 01-Oct-2013 11/51
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3.3.1.1 Setting up the initial state

—  Select the 'Initial State' tab from the main window:

byte __
paradigm

I& sP! Storm Studio v_-'_
File Tools Help
ez dEd@ 2R LPO
Processes Tax Project Description | Initial State © Standard SPL|" Custom SP1/ GPO ! Program ! Run| ¥ X
1. Project Description . .
2. Initial State Initial State Definition
3. Standard 5PI Initials
4. Custam 5PI
SCLK Idle-0 -
5.GPO
MOSI (DQO) | 0 -
6. Program
MISC (DQ1) | High-Z -
7.Run
WE 0 -
550 1 -
551 1 v
552(0Q2) |1 v
553 (DQ3) i |
Cpen Drain Configure
Q7..Q0 00000000
I
I
|
OCutput * O X
Il SPIStorm Studio v1.0.0
Device connected : (8 | Praject defined : (8 | Project saved : &) | Project: -

A drop-down box allows setting the initial value of each signal or group of signals.
For this example, click on the drop-down boxes and select the following values:

Signal / Group of | Possible values Selected value Comments

signals / Control

SCLK Idle-0, Idle-1, Running Idle-0 The clock is non-running and at Idle-0 level at initial state

MOSI (DQO) High-Z, 0, 1 0 MOSI is the data line from the master to the slave(s). It is set at '0'
initially.

MISO (DQ1) High-Z, 0, 1 High-Z MISO line is the data line from the slave to the master. It should not be
driven in the initial state.

WE 0,1 Don't care WE line is not used in this example. Please refer to section 5.1 below for
more information about this signal.

SSO 0,1 1 We'll use SSO as slave select line. As active-low signal, it is set to logic '1'
during the initial state.

SS1 0,1 Don't care

Revision 1.03 - 01-Oct-2013
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Signal / Group of | Possible values Selected value Comments
signals / Control
SS2 (DQ2) High-Z, 0, 1 Don't care The other SS lines are not used in this example. Please refer to ### for
more information about SS lines
SS3 (DQ3) High-Z, 0, 1 Don't care
Open Drain Clicking on this button opens the 'Open Drain' controls for the 1/Os during the initial phase.
I Open Drain Elﬂlﬂ_hjw A tick box is available for each signal.
M Checking the box sets the corresponding 1/0 in 'open-drain' mode.
Select the open drain configuration: O Leaving the box unchecked sets the corresponding 1/0 in 'normal mode' (firm
SCLK m LVCMOS voltage levels).
MOSI (DQU) [l
MISO (DQ1) [l
WE l
550 O
581 [
552 (DQ2) [l
553 (DQ3) 0
[cancel] [0k
Q7...Q0 0 or 1 for each bit of the |Don't care This controls the initial values of the GPO port. Please refer to ### for
vector more details about the GPO port.

Revision 1.03 - 01-Oct-2013
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3.3.1.2 Setting up the standard SPI access
—  Select the 'Standard SPI' tab from the main window.
—  There 2 main areas in this tab: 'Devices Definition' and 'Macros Definition'.
. The 'Devices Definition' area defines the characteristics of the SPI protocol used for each device;
e The 'Macros Definition' area associates each device to one of the four physical slave select lines of the device.

EZ] SPI Storm Studio =l
Eile Tocls Help
heEda@ELAO0 E
Pracesses B X| / Project Description | Initial State | ¥ x
1. Project Description TR L L L L L L L L] g
2. Initial State +SPI Device Definition ' |
L} ]
3. Standard SP1 b ] : P
i et ) Devices Definition .
b Label '
5.GPO " — q
Clack Division
6. Program " '
] Clock Frequency ]
1 [
7 Run L SPIType N
: Bit Order S . Standard protocol
Byte Ord q S
: e — _ . 'Devices Definition' area
b Clock Active State P
1 Clock Idle Level :
L}
5 Clock Driving Edge '
: Clock Sampling Edge :
) 55 Idle Level 1
1 [
1 Gpen Drain [
e —————————— - - —— - -
R 3
' 1
' . ]
1 Macros Definition .
[ Label P
s 5 1
i Device c
] Slave Select 0 1
' ]
' Slave Select 1 : Standard protocol
' Slave Select 2 N S
' = 'Macros Definition' area
' Slave Select 3 '
' ]
' ]
s 1
v 1
' 1
' ]
' 1
T e e T T T T Tt T T = AT =T =T == =A==
Qutput R
SPI Storm Studio v1.1.14
Loading project file:
Checking file syntax..done.
Loading configuration file..done.
Device connected : ) | Project defined : & | Project saved : @) | Project : -
Revision 1.03 - 01-Oct-2013 14/51
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To define a device:
1) Inthe SPI Device Definition, click on 'Add' button.
2) Inthe window that opens, specify a name for the device — let's use 'Device0'. Click on OK.

B Add SPI Device ==

Please enter a label for the new device:

Devicel

Cancel | Ok |

3) Now your device is created and listed. Select Device0 in the list. You are now able to define the parameters of the access
related to 'Device0'. To do so, modify the parameters contained in the text boxes and drop-down lists located to the right
of the Devices list.

Project Description | Initial State ' Standard SPI - Custom SPIT GPO | Program | Run

SPI Device Definition

Devices Definition

Devicel Label Device0
Clock Division 4
Clock Frequency 25 MHz
SPI Type SPI-4 -
Bit Crder LSBit First 2
Byte Order LSByte First -7
Clock Active State Running -7
Clock Idle Level Idle-0 -
Clock Driving Edge | Rising -7
Clock Sampling Edge | Falling -7
55 Idle Level 0 -
Open Drain Configure |

E| @| Transfer Length 13 bits

Possible values Selected value Comments

Label Any — this is a text label used to | DeviceO The text box can be used to change the name
designate the access being of the Device.
defined

Clock Division Any positive integer value from 1|4 This defines the SCLK frequency as a dividing
to 1024 factor from a reference 100 MHz clock,

according to the formula:

FSCLK = 100 / (Clock Division).
Defining a 'clock division' of 4 will result in a
frequency equal to 100 / 4 = 25 MHz for SCLK

SPI Type SPI-4, SPI-3, SPI-Dual, SPI-Quad SPI-4 This drop down box lets you specify the type
of standard protocol you would like to use. In
this case, we are using a standard 'SPI'
protocol — SPI-4

Bit Order LSBit First, MSBit First LSBit First Defines the bit ordering within each byte of
data.

Revision 1.03 - 01-Oct-2013 15/51
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Possible values Selected value Comments

Byte Order LSByte First, MSByte First LSByte First Defines the byte ordering

Clock Active State Running, Idle-0, Idle-1 Running This defines the behavior of SCLK while data
is sent or received. In our example, SCLK
toggles while data is sent on MOSI and data
is received on MISO.

Clock Idle level Running, Idle-0, Idle-1 Idle-0 Defines the level of the SCLK signal when the
clock is not toggling.

Clock Driving edge Rising, Falling Rising Defines on which edge of SCLK the data is
generated.

Clock Sampling Edge Rising, Falling Falling Defines on which edge of SCLK data is
sampled.

SS Idle level 0,1 1 Defines the level of SS when it is not active.

Open Drain Clicking on this button opens the 'Open drain' controls of the 1/0Os when executing accesses defined

from the 'Standard SPI tab'.

rﬁ Open Drain Elﬂlér A tick box is available for each signal.
M Checking the box sets the corresponding I/0 in 'open-drain' mode.
Select the open drain configuration: O Leaving the box unchecked sets the corresponding I/O in 'normal
SCLK & mode' (firm LVCMOS voltage levels).
MOSI (DQUO) [
MISO (DQ1) [
WE O
550 O
551 [
552 (DQ2) O
553 (DQ3) ]
Cancel | Ok | '
Transfer length Any positive integer value > 1 ‘ 8 Length of the transfer counted in bits.

To define a macro in the 'Standard SPI' tab:
1. Click on 'Add" in the 'macros definition area'.
2. Specify a name for the macro being defined: example: 'AccessDeviceQ'
3. Select which 'device' you wish to associate with this macro — click on the drop-down list next to 'Device'. This list contains
all the defined devices.
4. Select 'Device0'.
5. Associate a slave select line to this access by selecting the corresponding tick box.

Standard SPI Definition

Macros == Definition
Label

AccessDeviced_ _2_: Access_DeviceQ

[Device[] '+ 5.

Device

Slave Select 0
Slave Select 1
Slave Select 2
Slave Select 3

1

| [ Delete
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3.3.1.3 Setting up a simple program that uses the configured macros
Switch to 'Program Tab'.

B8 51 Storm Studio | =R
File Tools Help
|nesaarrae
|| Processes ¥ 3 X/ Project Description ! Initial State | Standard SPI/” Custom SPI/” GPO! Program  Run | s X
L Project Description N "
2. Initial State Power Supply and Clock Selection | power supply / Clock source detection.
L] .
3. Standard SPI Status 1 Internal / External clock selection.
4. Custom SPI :
L]
5.GPO H
6.Progam =0 | jeeeesssssssssssssccssssan- 3
............................................................................. ]
7. Run . ) 5 [
SPI Trigger SPI / GPO port trigger controls  GPO Trigger i
Definition Definition :
Enable [ Enable 0 :
- D7 D6 D5 D4 D3 D2 DI DO Slave to SPI !
Condition 1
U~y -y -ju -y =iy -ju -fuy - D7 D6 D5 D4 D3 D2 DL DO !
Condition U U U ] U U U U :
SPI Program GPQ Program H
Definiticn Definiticn -
Begin Begin
End End
SPI / GPO port program area
_______________________________________ - W W Mmoo omomomomom
Cutput o X

SPI Storm Studio v1.1.5

Loading project file:
Checking file syntax..done,
Loading configuration file..done.

Device connected : @ | Project defined : [] | Project saved : @ | Project: ChUsers\frederic\Documents\ExampleFile.ssp

We'll now edit the 'SPI Program' to run a simple access with the SPI port.

> Right-click on the 'End clause' in the 'SPl Program' area

Select 'Insert Before' from the contextual menu that pops up. A window opens.

In the 'Add macro' window, use the drop-down lists to select: 'Standard SPI' in the 'Macro type' and 'AccessDevice0Q' in the Macro

Label.
Then click on 'OK".

Revision 1.03 - 01-Oct-2013 17/51
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SPI Program
Definition
Macro Label
Begin
[Accessl]euicel]
En
| Insert Before
| @ Insert After
S Edit
® Delete
A | Move Up . Spi transfer: "Accﬁ:m u
W Move Down Define 5PI data
Data source [Data ']
MOSI data | A3

The window that opens allows defining the data sent on MOSI for this access. Type a value in hexadecimal (without '0Ox' prefix) —
here: A3. Click on 'OK'".

The Program tab now contains a program defined for the SPI port.

Eile Tools Help

NBEHER|ALPDG

./ Project Description | Initial State | Standard SPL|” Custom SPL|” GPO'!  Program / Run|
Power Supply and Clock Selection

|
X

1. Project Description
2. Initial State

3. Standard SPI

SPI Trigger GPO Trigger

Definition Definition
Enable Enable
Condition D7 De D5 D4 D3I D2 DL DO Slave to SPI ]
U ~|u ~|Ju ~|u ~|Ju ~|Ju ~Ju ~Ju ~| . D7 D6 D5 D4 D3 D2 D1 DO
Condition [u~Ju~Ju ~Ju ~Ju ~Ju ~Ju ~Ju ~]
SPI Program GPO Program
Definition Definition
Begin Begin
SpiStandard : "AccessDevice0” End

Diata source : Buffer
MOSI Data : A3

End

Cutput

-1 X

SPI Storm Studio v1.1.5

Loading project file:

Checking file syntax..done,
Loading configuration file..done.

Device connected : &) | Praject defined : [ | Project saved : [ | Praject : C\Users\frederic\Documents\DocExampleFile.ssp

Revision 1.03 - 01-Oct-2013
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3.3.1.4 Running the program

Switch to the 'Run' tab.
Connect your device (see section 3,2,2) and click on 'RUN".

Eile Tools Help
e HE R L2000 ~|
Pracesses ¥ % X| . Project Description | Initial State | Standard SPI|” Custom SPI/” GPO| Program! Run v X
1. Project Description
2. Initial State Qutput File
32, Standard SPI C\Users\frederic\Documents\DocExampleFile.out E]
4 Custom SPI Append Output File
5. GPO
6. Program progics
7.R SPI Triggering 5P1 Running Receiving Data
s fun Run Initialising Preloading Cone
GPO Triggering GPO Running
Result
INr Spi Type Label Mosi Miso
1 SPI-4 AccessDevicel A3 0o
4 m 3
Cutput * 1 X
SPI Storm Studio v1.1.5 -
=

Loading project file:
Checking file syntax..done,
Loading configuration file..done.

Device connected : [ | Project defined : [] | Project saved : [] | Project : C\Users\frederic\Documents\DocExampleFile.ssp
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4 Defining Standard SPI protocol

4.1 Standard protocols in SPI Storm Studio

The 'standard protocols' in SPI Storm Studio are summarized in the table below.

Protocol | Description
SPI-4 This is the standard SPI protocol on 4 wires.

It uses MOSI, MISO, at least 1 SS line and a SCLK signal.

SCLK M I J I

Mo5S| A 07 06 X05 X 04 X03X02YX01YX00)

MISO A7 X6 X 15 X i X 13 X 12X 11X 10 )
SPl is a master-slave protocol simultaneously sends data onto the MOSI data line and samples data from the MISO line.
4 modes exist, according to the clock IDLE state and the clock phase relative to the data.
SPI defines one SS (slave select) line per slave. The master also sends its own clock signal SCLK.
Usually, SS is active-low but another convention can be used too. Usually, SCLK is held IDLE between transfers but a
continuously toggling SCLK signal can be generated by SPI Storm too.

SPI-3 This is a variant of the SPI protocol that uses 3 wires only.
It uses MOSI, at least 1 SS line and a SCLK signal.
SCLK S S e I s S Sy
Mos! » MIsO Lo Xos o5 X o4 X o3 0z )X o1 X 0o ) A Xz X o)
55 \ /
MOS! Phase Bus direction MISO Phase
Swap
SPI-3 uses one single data line for writing (data out) or reading data (data in). This allows saving on slave I/Os count.
SPI-3 protocol is composed of 3 phases:
- 'MOSI phase' (Master-Out-Slave-In), during which the DQO data line of SPI Storm is used as an output of the device.
- 'Bus direction Swap' phase — an arbitrary number of clock cycles during which the data line is held at HI-Z (high
impedance state). This phase is necessary for switching bus direction and avoid shortcuts.
- 'MISO phase' (Master-In-Slave-Out), during which the DQO data line of SPI Storm is used as an input. During this
phase, the slave answers to the master and the data that it sends is sampled by SPI Storm.
Revision 1.03 - 01-Oct-2013 20/51
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Protocol | Description

Dual-SPI | This is the dual-SPI protocol. It is a mixed protocol optionally initiated with a standard SPI (SPI-4) access followed by

read and/or write commands that use 2 signals in parallel for the data.

55

5CLKE

MOos! (DQGO)
MISO (DQT)

Command Write Dummy  Dual-581  Dummy Dual-5P/
(SPI4) Cyeles T rite Cyeles 2 Read

The Dual-SPI protocol command defined in SPI Storm Studio is generic. According to the context and the slave, some of
the phases described in the picture above must not be sent. To skip one of the phases above, its length has to be set to
0.

Quad-SPI

This is the quad-SPI protocol. It is a mixed protocol optionally initiated with a standard SPI (SPI-3) access followed by
read and/or write commands that use 4 signals in parallel for the data.

55
ScLK

MOS| (DQO)
MISO (D@1
552 (DQ2)

553 (DQ3)

Command Write Dummy  Quad-SEf  Pummy Quad-5EI
(5PI4) Cycles 1 WWrite Cycles 2 Read
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Hexadecimal string without prefix representing the bits sent on / sampled from the data lines

Default format: most significant bit first / MS byte first.

Complete bytes must always be entered. (from SPI Storm Studio version 1.1.14)

Example: if 12 bits 0x123 must be used, it must be padded by one character.

Examples:

Convention : MS Byte first / MS bit first

Length: 12 bit — data : 5A30

Chronology

1

Byte level

Ox5A

0x30

Bit level

Length: 17 bit — data : 305AF0

0-1-0-1-1-0-1-0

0-0-1-1

Chronology 1

2

3

Byte level 0x30

O0x5A

O0xFO

Bit level

0-0-1-1-0-0-0-0

0-1-0-1-1-0-1-0

1(1-1-1-0-0-0-0 is not sent)

Examples:
Convention: LS Byte first / Is bit first

Length: 12 bit — data : 05A3

Chronology

1

Byte level

OxA3

0x05

Bit level

1-1-0-0-0-1-0-1

1-0-1-0

Length: 17 bit — data : 0305A3

Chronology 1

2

Byte level OxA3

0x05

0x03

Bit level

1-1-0-0-0-1-0-1

1-0-1-0-0-0-0-0

Other more advanced combinations can be used, however less intuitive.

Protocols using more than one data line (example: dual-SPI, quad-SPI) use an interlaced convention. Please refer to figures at

section 4.1.
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4.3 Using standard protocols in SPI Storm Studio

4.3.1 Overview

The 'Standard SPI tab' is used for setting up SPI Storm device to run with standard protocols.

Bg P! Storm Studio (s o S
File Toocls Help 1
N8 EFHdE EALAPLO e
Processes ¥ & X| / Project Description | Initial State | _Standard SP1} Custom SP1/” GPQ |~ Program | Run 5 X
1. Project Description 1| jpuiatuue eyt e e -
2. Initial State SPI Device Definition Device definition area ] B
1
3. Standard SPI . - g
4 Custom SPI Deul-ces Definition - '
Devicel Label Deviced H
5. GPO = '
Clock Division 4 .
6. Pragram Clock Frequency 25 MHz i
1
7-Run SPI Type SPL-4 - :
L]
Bit Order LSBit First - .
Byte Order LSByte First - :
1
Clock Active State Running - E
Clock Idle Level Idle-0 = .
Clock Driving Edge | Rising > E
Clock Sampling Edge | Falling > N
L]
S5 Idle Level 0 - .
L]
Open Drain Configure . =
1
[ Add ] [ Delete ] Transfer Length 13 bits i
1
P mmmmmmmEEEEEEEmEEEmEEEEEEEEEEEEssEmEEEmEEEmEmEmEEmmEEEE..
- g L]
Standard SPI Definition '
L]
Macros Definition i
1
DataWr Label DataWr '
Device [Deviceﬂ =
Slave Select 0 '
Slave Select 1 | [O] '
L]
Slave Select 2 | [C] '
Slave Select 3 [C] H
:
L]
L]
Macros definition area .
: L5
1
Add | | Delete - .
1
Qutput ~ 0 X

Loading configuration file..done.

Loading project file:
Checking file syntax..done.
Loading configuration file..done.

-

Device connected : @ | Project defined : [} | Praject saved : [ | Project : C\Program Files (xB6)\Byte Paradigm)\SPIStormStudic\Examples\Exal
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To set up a standard protocol:
—  One or multiple 'devices' must be defined. A 'device' specifies the characteristics of the protocol.
—  One or multiple 'macros' must be defined. A 'standard protocol macro' associates a device to a specific slave select 1/0.

4.3.2 Defining a standard protocol 'device’

To create a device, click on 'Add' in the 'Device definition area'. A window pops up, prompting for the device name.

B Add SP1Device ) )

Pleasze enter a label for the new device:

Devic ed

| (o) (o

The table below summarizes the parameters to be specified for each SPI Storm Studio standard protocol.

Parameter Applies to Valid values Description

Label ALL String composed of letters and |Device name
numerical characters

Clock Division ALL Integer value from 1 to 1024 Clock dividing factor. Defines the clock rate used by
the device. The resulting clock rate is the RefClock
frequency / Clock Division.

If the internal clock is used, the RefClock frequency

is 100 MHz.
Clock Frequency ALL Non editable Displays the clock rate resulting from the specified
division factor.
SPI Type ALL SPI-4, SPI-3, SPI-Dual, SPI-Quad Allows choosing a standard protocol for the device
Bit Order ALL LSBit First, MSBit First Defines the bit ordering within each byte of data.
Byte Order ALL LSByte First, MSByte First Defines the byte ordering
Clock Active State ALL Running, Idle-0, Idle-1 Defines the state of the SCLK signal while sending /

receiving data with the given protocol.

Running = the clock toggles. Idle-0 = the clock is
held at constant low logic level; Idle-1 = the clock is
held at constant high logic level.

Clock Idle Level ALL Running, Idle-0, Idle-1 Defines the state of the SCLK signal while not
sending / receiving data with the given protocol.
Running = the clock toggles. Idle-0 = the clock is
held at constant low logic level; Idle-1 = the clock is
held at constant high logic level.

Clock Driving Edge ALL Rising, Falling Defines the phase of the SCLK clock signal relative
to the generated data.
Rising = data is sent out with the SCLK signal rising

edge
Falling = data is sent out with the SCLK signal falling
edge
Clock Sampling Edge ALL Rising; Falling Defines the edge of the clock used for sampling
Revision 1.03 - 01-Oct-2013 24/51
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Parameter Applies to Valid values Description
data in.
Rising = data is sampled with the clock rising edge
Falling = data | sampled with the clock falling edge
SS Idle level ALL 0,1 Defines the IDLE level of the SS line used for this
device.
0 =SS s at low logic level when IDLE
1 =SS is at high logic level when IDLE
Open Drain ALL Click on the 'Configure button' to
set I/Os open-drain controls Bl selectOpenDrainspi = (S S
Select the open drain configuration:
SCLK
MOSI (DQO)
MISO (DQ1)
WE |
550 :
551
|
552 (DQ2)
553 (DQ3) I
I
Cancel | Ok | i
L
Checking a tick box in this window sets the
corresponding 1/0 in open-drain.

Transfer Length SPI-4 Integer value from 0 to 1.000.000 Defines the length in bits (clock cycles) of the SPI
transfer.

Write Length SPI-3 Integer value from 0 to 1.000.000 Defines the length in bits (clock cycles) of the write
phase (MOSI phase) of the SPI-3 transfer.

Read Length SPI-3 Integer value from 0 to 1.000.000 Defines the length in bits (clock cycles) of the read
phase (MISO phase) of the SPI-3 transfer.

Swap latency SPI-3 Integer value from 0 to 1.000.000 Defines the length in bits (clock cycles) of the swap
latency phase of the SPI-3 transfer.

Swap Clock SPI-3 Disabled, Enabled Specifies whether the clock signal on SCLK should
be active or IDLE during the swap latency phase of
the SPI-3 transfer

Swap Level SPI-3 High-Z,0, 1 Defines the level of the MOSI (DQO) data line
during the swap latency phase of the SPI-3
transfer.

Command Write Length SPI-Dual, |Integer value from 0 to 1.000.000 Defines the length in bits of the 'Command write

SPI-Quad phase' of Dual- and Quad-SPI protocols transfers.

Dual Dummy 1 Length SPI-Dual | Integer value from 0 to 1.000.000 Defines the length clock cycles of the 'Dual Dummy
1 phase' of Dual-SPI protocol transfers.

Dual Write Length SPI-Dual |Integer value from 0 to 1.000.000 | Defines the length in bits of the 'Dual Write' of

and multiple of 2 Dual-SPI protocol transfers. This is the total
number of bit interlaced onto the 2 data lines. This
number must be a multiple of 2.
Dual Dummy 2 Length SPI-Dual |Integer value from 0 to 1.000.000 Defines the length in clock cycles of the 'Dual
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Parameter Applies to Valid values Description
Dummy 2 phase' of Dual-SPI protocol transfers.
Dual Read Length SPI-Dual |Integer value from 0 to 1.000.000 | Defines the length in bits of the 'Dual Read' of
and multiple of 2 Dual-SPI protocol transfers. This is the total
number of bit interlaced onto the 2 data lines. This
number must be a multiple of 2.
Quad Dummy 1 Length SPI-Quad | Integer value from 0 to 1.000.000 Defines the length clock cycles of the 'Quad
Dummy 1 phase' of Quad-SPI protocol transfers.
Quad Write Length SPI-Dual  |Integer value from 0 to 1.000.000 | Defines the length in bits of the 'Quad Write' of
and multiple of 4 Quad-SPI protocol transfers. This is the total
number of bit interlaced onto the 4data lines. This
number must be a multiple of 4.
Quad Dummy 2 Length SPI-Dual | Integer value from O to 1.000.000 Defines the length clock cycles of the 'Quad
Dummy 2 phase' of Quad-SPI protocol transfers.
Quad Read Length SPI-Dual |Integer value from 0 to 1.000.000 | Defines the length in bits of the 'Quad Read' of

and multiple of 4

4.3.3 Defining a standard protocol 'macro’

'Macros' are what is executed by SPI Storm Studio's program.

Quad-SPI protocol transfers. This is the total
number of bit interlaced onto the 4data lines. This
number must be a multiple of 4.

To create a new macro, click on 'Add button' and enter its name in the prompt that pops up.

-
B3] Add Standard SPI Macro

[ﬁ“ Standard SPI Definition

Please enter a label for the new macro:

Acc 95555[1

Macros Definition
Datallir Label AccessSS0
CuadSPL . [
Device -
Accessl2
Aecess550 Slave Select 0[]
Slave Select 1| [[]
Cancel | Ok |
Slave Select 2 [[]
Slave Select 3 | [C]

Add | | Delete |

—  Then, select a device from the 'Device drop-down list'. This associates a device to the macro being defined.

—  Finally, select one or multiple slave select signals that have to be activated when executing this macro. Given slave select
lines are multi-purpose 1/0O on SPI Storm, not all choices are available for all protocols. For instance, SS2 cannot be
selected if the associated device uses SPI-Quad protocol: this line is automatically used as data line. If you need more
control lines with such protocols, please use GPO lines. An example or error message is shown below.

-
SPI Storm Studio

I'-‘_ # In SPI-QUAD mode, slave select 2 and 3 are used respectively as DQ2
and DQ3 lines,

. . —

_"‘-.I Can't select slave 2 while in 5PI-QUAD mode.
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5 Defining custom serial protocol

'Custom protocols' are defined from the 'Custom SPI tab'.
They are based on the definition of 'segments' and 'macros’. 'Segments' are the building blocks of macros.
One or multiple segments are assembled to form a macro.

B 571 Storm Studio o = S|
_aa
File Tools Help
ne S dEEALB0
Processes v B X| < BrejactDesciipsiond «lnitiakState £ «Standard SR - LustomSBIL. GPO L .ng.ra.m}/ Run s X
1. Project Description ' . .
2. Initial State 'SPl Segment Definition '
'
L]
i' Etar;iardsgrl : Segments Definiticn :
. Custom
: SegmentOclkldle Label SegmentOclkldle 1 . e e
5.GPO 1 |Segmentickidie :  Segment definition area
: SegmentDatad Length 1 a
6. Program 1 SegmentData5 SCLK Idle0 - .
7. Run : SegmentOclkRunning '
" SegmentlclkRunning MOSI{DQO) 0 o :
L]
' MISO (DQ1) | High-Z - .
'
[
: WE 0 v '
L]
'
' S50 0 - :
' s51 0 = H . el .
] = (B . ' Macros definition area
[
'
' §53 (DQ3) | High-Z v H
'
- EE e EEEESEE eSS S S eSS SRS S SRR eSS s s s .-
e EEEEEEMEEmEEsEEEEsEsESEsESESEEsSEEsEsEsEsssss==-- mEmmmseme -
2 Custorn SPI Definition .
' '
'
] Macros Definition Segments :
: Phasel Label Phasel SegmentOclkidle :
i E:‘”‘f Clocks & Phases :egme”tg'g‘:'e '
| ase! - egmentDa .
1 Phased Open Drain SegmentDatad [
: ReturnTolnitial Bit Order LSBit First v  |SegmentdclkRunning :
: Byte Order LSByte First . |SegmentlclkRunning :
' [
' [“REIHDVE]IAMCNEUP]['MUVEDD’WTI] '
' '
: Segments Segmentlcikddle :
' SegmentOclkddle M
' '
' '
' [
: e :
' '
' [
' '
L I R |
Cutput >0 X
LoadingdconfigJu ration file..done. “
Loading project file:
Checking file syntax..done.
Loading configuration file..done.
Device connected : (3 | Project defined : [] ‘ Project saved : {3 | Praject : C:\Program Files (x86)\Byte Paradigm\5PIStormStudiolExamples\ExampleFilel.ssp
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5.1 Defining a custom segment

To define a new segment, click on 'Add' button in the 'SPI Segment Definition' area. A window pops up, prompting for the segment

byte __
paradigm

name.
SPI Segment Definition
Segments :-[;e-ﬁ;'li;:i;l‘:-----------------:
SegmentDcliddie 1 Label Segmentl = ~
Segmentlcliddle : : Add SPI Segment ﬁ
SegmentDatad ! Length 1 ; E =3 *
SegmentDatas ' SCLK Idle-0 = Please enter a label for the new segment:
SegmentDclkRunning ! '
,egmentlckRunning | _ [+ MOSI (DQO) | Unused m - < 1l
: e ' egment
|Segmentl !} MISC (DQ1) Unused i g
e o - | (el
i 580 o m " L = m—
' 551 0 | s
i 552(DQ2) | Unused -
Add | [ Delete | & 5530Q3) | Unused E

When the segment's name is highlighted in the 'SPl Segment Definition' list, its properties can be read and edited in the 'Definition
area'. The following properties can be defined:

Possible values Description

Label Any — this is a text label used to designate the | The text box can be used to change the name of the

segment's name segment.

Length 1to 500 This is the length of the segment in clock cycles. The
clock period / frequency is defined in the 'macros area'.
So, the same segment can be used at different clock
rates.

SCLK Running, Idle-0, Idle-1 Defines the behavior of the SCLK signal while the
segment is executed. 'Running' means that SCLK will be
toggling during segment execution; Idle-0 and Idle-1 will
hold SCLK at low and high logic levels respectively.

MOSI (DQO) Unused, High-Z, 0, 1, Data, Sample Defines the behavior of the corresponding signal,

] according to the list of possible values:

1SO (DQ1) Unused, High-Z, 0, 1, Data, Sample
Unused = unused

SSO 0,1 High-Z = held high-impedance during segment

ss1 01 execution.

! 0 = held at low logic level during segment execution

SS2 (DQ2) Unused, High-Z, 0, 1, Data, Sample 1 = held at high logic level during segment execution.
Data = d te dat t.

553 (DQ3) Unused, High-Z, 0, 1, Data, Sample ata = Used generate data out.

Sample = used to sample data in.
IMPORTANT:
Not all arbitrary combinations are possible. See section
'4.2 Rules for segment definition'
WE 0,1 0 = active-low; 1 = active-high.

WE will be made active at the above level if a data
'write' operation is executed on bidir data bus.
Otherwise, remains at the defined default value.
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5.2 Rules for custom segment definition

Not all combinations of values on the 'data lines' of the device are possible.
The 'data lines of the device' are MOSI (DQO), MISO (DQ1), SS2(DQ2) and SS3 (DQ3).

When an illegal combination of the data lines is attempted, the following window pops up, enabling the selection of a valid

combination:
-
oo cortguven I

Description

The selected DQx lines combination is not supported.
Please use this wizard to configure the DQx lines according to your needs.

Configuration

Send Data [ Send Constant Value [ Sample Data [
Passible Configurations E]
Result

MOSI Send Constant Value (possible values: High-Z, 0 and 1)
MISC Unused
552 Unused
553 Unused

The table below shows the list of possible combinations.

Combination name Description
Unused MOSI | Unused
MISO Unused
552 Unused
553 Unused
SPI-Wr
MOSI Data
MISO Unused
552 Unused
553 Unused
SPI-Wr-SS23
MOSI Data
MISO Unused
552 Send Constant Value (possible values: High-Z, 0 and 1)
553 Send Constant Value (possible values: High-Z, 0 and 1)
SPI-WrRd MOSI Data
MISO Sample
552 Unused
553 Unused
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Combination name Description
SPI-WrRd-SS23 MOSI Data
MISO Sample
552 Send Constant Value (possible values: High-Z, 0'and 1)
553 Send Constant Value (possible values: High-Z, 0'and 1)
SPI-Rd3 MOSI | Sample
MISO Unused
552 Unused
553 Unused
SPI-Rd3-S523 MOSI Sample
MISO Unused
552 Send Constant Value (possible values: High-Z, 0 and 1)
853 Send Constant Value (possible values: High-Z, 0 and 1)
SPI-Rd4 MOSI Unused
MISO Sample
552 Unused
553 Unused
SPI-Rd4-SS23 MOSI Unused
MISO Sample
552 Send Constant Value (possible values: High-Z 0 and 1)
553 Send Constant Value (possible values: High-Z, 0 and 1)
SPI-WrD MOSI  Data
MISC Data
552 Unused
553 Unused
SPI-WrD-SS23 MOsI Dats
MISO Data
552 Send Constant Value (possible values: High-Z, 0 and 1)
553 Send Constant Value (possible values: High-Z 0 and 1)
SPI-RdD MOSI  Sample
MISO Sample
552 Unused
553 Unused
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Combination name Description
SPI-RdD-SS23 MOSI Sample
MISO Sample
552 Send Constant Value (possible values: High-Z, 0 and 1)
553 Send Constant Value (possible values: High-Z, 0 and 1)
SPI-Wr-RdD MOSI Data
MISO Data
552 Sample
553 Sample
SPI-WrQ MOSI | Data
MISC Data
552 Data
553 Data
SPI-RdQ MOSI | Sample
MISO Sample
552 Sample
553 Sample
Apply-4 MOSI Send Constant Value (possible values: High-Z, 0 and 1)
MISC Send Constant Value (possible values: High-Z, 0 and 1)
552 Send Constant Value (possible values: High-Z, 0 and 1)
553 Send Constant Value (possible values: High-Z, 0 and 1)

5.3 Custom segment example — detailed

Here is an example of segment definition:

Segments

Segmentlclkddie
Segmentlclkddle

SegmentDatad
SegmentDataS
SegmentOclkRunning
SegmentlckRunning
Segmentl

Add | | Delete |

Definition

Label Segmentl

Length 1 Label name : Segmentl
Length : 12 clock cycles

SCLK Idle-0

MOSL(DQO) | Unused
MISC (DQL) | Sample

WE 0
550 0
551 1
552 (DQ2) | Unused
553 (DQ3)  Unused

SCLK is held at low level during the
segment

MISO is sampled (12 bit)

WE : held at low level

SSO : held at low level

SS1: held at high level

Other bits are left unused.
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5.4 Defining a custom macro

B SPI Storm Studio o o
Eile Tools Help
08| dEE A G |
Processes ~ B X Project Description | Initial State | Standard SPI| Custom SPI/ GPO | Program | Run | X
1. Project Description o
2.Initial State SPI Segment Definition I
i' Et:s:::dsgr I Segments Definition
' SegmentOclkddie Label SegmentOcliddle The segments |ibrary is
5.GPO Segmentlcikddle q . '
SegmentDatad Length 1 mirrored in the 'Macros
6. Program SegmentDatas definition area’
7. Run SegmentOclkRunning
SegmentlclkRunning
§52(DQ2) | High-Z
3009 HahZ
This list shows the list of segments that
Custom SPI Definition are executed for the selected macro.
R . They are executed top to down e e
L}
1 Macros 1 Definition ! Segments '
L}
v |Phasel \ Label Phase3 1 |Segmentlclddle 0
1 |Phase? « 1 | Segmentlclkdle '
! |Phase3 i ot - ases SGWE E SegmentDatad i
! Phased « Open Drain 1 |SegmentDatad '
I ReturnTalnitial } Bit Order LSBit First = SegmentOclkRunning H
y HIES tlclkRunni H
; ¢ Byte Order LSByte First ¥ |} [Pegmenticiiunning !
L} )
: E [“RemoveHAMo\reUp [VMoveDawn] o .
oy g e s s ssssssssssssmssssseses e e
i : Segments 1 SegmentlcikRunning : E
' ! ! SegmentOclkRunning ! !
' i | SegmentLclkRunning | '
0 t ' SegmentOclkRunning L - e
i . TTToToTooommmmesoooommmmeees [ 4 4 Add To Macro
"
' 1
To add a segment to the macro, select
it from the segments library and “click
Qutput To create a macro, click on 'Add’ g 0 X
P ’ on 'Add to Macro

-

Loading configuration file..dane,

Loading project file:
Checking file syntax..done.
Loading configuration file..done.

Device connected : @ | Project defined : [ | Project saved : s | Project : CAProgram Files (xB6)\Byte Paradigm\5PIStorm5tudicl\Examples\ExampleFilel.ssp
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To create a macro, click on 'Add' in the macro definition area. Specify a name in the pop-up window:

rn MNew Custom SPI Mac — u

Please enter a label for the new macro:

F'hase]l

| |
() o)

For instance, we'll detail the definition of 'Phasel':

Phasel

SCLK

Uy oL L

SDATA 7\

Asa3Y(saz YsarYsao) o o /1 \ o [eca¥eca)ectYeco) P i

This macro is composed of the following segments:
— Segment 'Segmentlclkidle’, which sets MOSI to '1' while the SCLK is held low;
— Segment 'SegmentOclkidle’, which sets MODI to '0' while the SCLK is held low.

Proceed as follow:

1) Select one segment in the library
2) Click on 'Add to macro' button.
3) Do so for all segments you would like to add to

Macros

PR Lok

Definiticn Segments

mentlclkidle

Phase2 egmentlclkdle
Clocks & Ph
Phase3 o : == SegmentDatad
Phased Open Drain SegmentData5
ReturnTalnitial Eit Order LSBit First »  [SegmentOclkRunning
5 tlclkRunni
Byte Order LSByte First Y || |Pegmenticiaunning
[* Remcwe] [AMD\."E\NQ] [f Move Dcrwn]
Segments Segmentlclkldle
SegmentOclkddle
| Add | | Delete | | 44Add To Macro
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The segments are added to the macro:
Macros Definition Segments
Phasal Phasel SegmentOclkddle
Phase2 Segmentlclkidle
Phas=3 e SegmentDatad
Phass4 SegmentDatas
ReturnTeolnitial Bit Order LSBit First + | |SegmentlclkRunning
5 tlclkRunni
Byte Order LSByte First | [FEgMENECiRunmng
[*Remcwe] [AMCNE Up] [VM:WE DDWD]
Segments Segmentlclkldle
Use the 'Move Up' and 'Move Down'
add_| [ Delete | buttons if the segments must be [ 44 Add To Macro

reorganized in the list; the macro will
execute 'top segment first'.

Use the 'Bit Order' and 'Byte Order' drop down boxes to configure bit and byte ordering (see section 4.2 for more
information).

Use the 'Configure' buttons to set up the clock and the I/O open-drain features;

Macros Cefinition Segments
Phasel Label Phasel SegmentOclkddle
Phase2 ' Segmentlcliddle
Phase3 Clocks & |-3hase5: SegmentDatad
Phased Open Drain A SegmentDatal

-
MElectﬂpenD rainSpi Elﬂlg

- ) Custom SPI Macro DE{EUE#M1 | -
lect the open drain configuration:

Clock Division 4 SCL =
Clock Frequency 25 MHz MOSI (DQO) [
Clock Driving Edge [ Rising v] MISO (DQ1) ]
Clock Sampling Edge [ Falling v] WE ]
550 (]
[ Cancel l [ Dene l 551 =

552 (DQ2) [ I
553 (DQ3) [E]

| Cancel | [ ok |

In the 'Custom SPI Macro Defaults' window, you can specify the clock frequency and other settings related to clock.

Clock frequency is actually defined by 'Clock division', which is a dividing factor for the clock relative to a 100 MHz
reference clock.

For instance, typing '4’ for clock division will result in 100 /4 = 25 MHz clock for SCLK.

In the 'SelectOpenDrainSpi' window, checking a tick box enables the 'open drain' configuration of the 1/0.
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6 GPO patterns sequence

6.1 How to define GPO patterns

GPO (General Purpose Output) sequences are sequences of arbitrary digital patterns generated onto the 'GPO port' of SPI Storm.
Unlike the 'Serial Port', SPI Storm's GPO port is output-only.

GPO sequences are defined from the 'GPO' tab in the main window. Clicking on 'Add' in the 'GPO Segment Definition' prompts for
the name of a new GPO segment. As for custom serial protocols, GPO patterns are defined by 'macros'. Each macro is the assembly
of one or multiple GPO segments.

6.1.1 Defining GPO segments

(Bl Add GPO Segment )

Please enter a label for the new segment:

i GPO |

EPOSEgmentﬂ

Cancel | Ck |

Once it is created, the segment name appears in the 'segments list'.

GPO Segment Definition Segments list

Segments Definiticn
GPOSegmentl Label GPOSegmentl
Repeat 5
Segments | |Data ¥ | 00000000
11111011
11001101
00011101
11111111
Add | | Delete
The table below shows the parameters used to define a GPO segment.
Parameter |Valid values Description
Label Any string composed of letters | GPO segment name
and figures
Repeat 1t02147483647 Sets the number of times the data defined in 'Segments' has to be repeated
Segments | Series of 8-bit values | The following options are available for entering data:

representing the logic levels to|-'Data’ (selected from the drop down list): in this case, the logic patterns must be
be generated onto the GPO port | entered in the dialog window, one pattern for each line, according to the
following format:

b7b6b5b4b3b2b1b0

... with b# =0 or 1 value.
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Parameter |Valid values Description

Example: 00110111

- 'File' is selected from the drop down list: in this case, a text file must be
specified. This text file contains the list of patterns to be sent according to the
same format — that is, a list of 8-bit patterns; 1 pattern per line in the file.
Example:

00000000

11111011

11001101

00011101

11111111

6.1.2 Defining GPO macros

H

B2 SPI Storm Studio = ]

File Tools Help

NS EHEELPCO |

Processes ___~ 8 X\ ¢ RplestRespipianl i Setel . Sepdeel S, Ctoml . PO (RiomeBinl T

1. Project Description ' . '

2. Initial State ! GPO Segment Definition :

)
¥ L]

3. Standard SPI s Segments Definition i

4, Custom SPI o '

" GPOSeimentl Label GPOSegment2 :

3.GPO E Repeat 1 H

)

6. Program ' Segments 11001101 GPO segments '

i 11111111 A—pnr .

T.R '
un : 00000030 definition area :

' 11111111 '
: L]
¥ )
¥ L]
| :
o '
1 )
¥ )
! :
L]
; :
B o e e e e e e CE e e e e c e e e e e e e E e e e e e e E e e e e Eemm e S e e eeieeeeeeseeeeeiccccccsccceeead
| GPO Macro Definition  cbeyemaeeoe T :
i fi GPO macros !
s Macros Definition definition area Segments i
L]
s GPOMacrol Label GPOMacrol GPOSegmentl '
L]
; Clock Division 4 GPOSegment2 !
i Clock Frequency = 25 MHz E
L]
i Segments [X Remaove ”AMove Up] [ F Move Down '
)
" GPOSegmentl :
i GPOSegment2 .
f GPOSegment2 H
' GPOSegmentl '
i :
: —|
"

COutput * 0 X
LNECKING TIE SyNTax..aone. -
Loading configuration file..done.

Checking devices..dane
Checking data...done
Saving project file..done.
=
Device connected : &) | Project defined : L] | Project saved : [] | Project: C:\Program Files (x86)\Byte Paradigm\SPIStormStudio)\Examples\ExampleFilel.ss
i) i) i) °g £, (8 X P
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GPO macros are composed of one or multiple GPO segments. GPO Macros are defined from the 'GPO macros definition area' in
the GPO tab.

To define a new GPO macro:
1) Click on 'Add' button below the Macros list.
2) A window pops up, prompting for macro name.

3) Once the macro is defined, set up its properties as follows:

—  TosetupaGPO macro:
1: Select a GPO segment from the list

Macros Definition \ Segments _____________
GPOMacrol Label GPOMacrol "GPOSegmentl ]
Clock Division 4

Clock Frequency | 25 MHz

Open Drain 2: Click on 'Add To Macra'

Segments [K Remove “-ﬁ Move Up] [ ¥ Move Down

3: Editing|the 'Clock ‘ :
division' allows to change
the frequency of the GPO
patterns.
The-fregqtiency is computed

[ Add ] [frBﬁf%e]internal 100 MHz
clock — Clock frequency =

100 MHz / Clock division
Macros Definition Segments
GPOMacrol Label GR@dacrol GPOSegmentl
D I GPOSegment2

................ \ hen added, the segment

Open Drain E E ppears in the macro

Segments [x Remove Hl Move Up] [TMW& D/wﬁ] efinition list.
Repeat this to assemble
GPOSegmentl / .
GPOSegment2 ultiple segments as a
GPOSegment2 acro.
GPOSegmentl Macros execute segments
rom top to down. T
i - Eh N
[ Add ] [ Deleta ] ﬂ SelectOpenDrainGpo - L=
Select the open drain configuration:
4: Finally, each GPO output GPOO [
can be set a.s open drain. ' GPO1 ]
:I'o do. so, C'|ICk on i GPOD Tl
Configure' and select the cro3 &
corresponding tick box. A
selected tick box means SBEY b
that the 1/0 is configured GPO3 =
as oppen-drain. GPOG ]|
GPO7 [
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The following table summarizes the parameters of a GPO macro.

Parameter Possible value Description

Label Any string composed of letters and| GPO macro name

numerical characters

Clock division

Integer value from 1 to 1024.

Clock division factor. Defines the clock
rate at which the GPO macro will be
executed.

The output rate of the GPO macro is:

100 MHz / (Clock division).

The generated clock frequency for the
GPO macro is shown in the 'Clock
Frequency' field.

Open drain (Click on button 'Configure' to change|The 'Configure button' opens up a
open drain configuration of GPO) windows that allows configuring the GPO

outputs as open-drain.
Segments (list) List of segments executed when running

the selected GPO macro.
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7 Defining a program

In SPI Storm Studio, 'programs' are defined through the 'Program’ tab.

7.1 Program tab overview

B SPI Storm Studio

(| Eile Tools Help

|8 FHEELOO

Pracesses ~ B X' Project Description | Initial State | Standard SPI|” Custom SPI/” GPO! Program * Run |
1. Project Description ;
2. Tnitial State Power Supply and Clock Selection

3. Standard SPI Status Power supply and clock selection

4. Custom 5PI External Power Supply Mot selected _ refer to Section 7.2

5. GPO External Clack Mot present
Selected Clock
6. Program

7-Run SPI Trigger SPI trigger — 11GPO Trigger

i 7 @GPO trigger — refer to section 7.4
D:ﬁ":;”" refer to section 7.3 D:ﬁn::llun . gg

Conditicn Slave to SPI

SPI Program 1 GPO Program

L]
Definition Definition

Begin Begin
SPI Program - refer to section 7.5
SpiCustom : "Phasel" GpioMacro i "GPOMacrol”
Data source : Mo data
End
For-loop begin
Iterations : 10

GPO Program - refer to section 7.6

SpiCustom : "Phase3"
Data source : No data

SpiCustom : "Phase4"
Data source : Buffer
MOSI Data : OF

For-loop end

SpiStandard : "DataWr"
Data source : Buffer
MOSI Data : ffff

SpiCustom : "ReturnTolnitial”
Data source : Mo data

End

Cutput

Checking devices..done

Checking data..done
Saving project file..done.

Device connected : @ | Project defined : [ ] | Project saved : @ | Project : C\Program Files (x86)\Byte Paradigm\SPIStorm5tudic\Examples\ExampleFilel.ssp
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This area shows the status of external power supply and external clock presence. It also allows selecting between clock sources.

Power Supply and Clock Selection

Status
External Power Supply

External Clock
Selected Clock

Mot selected -

External power supply status

Not present - External clock presence status

Internal

w
ki Clock source selection control

Field

Possible values

Description

External Power Supply

Not Selected / Selected

Returns the presence status of an external
power supply source on the 1/O External
voltage supply connector.

External Clock

Not present / present

Returns the status of a clock signal
presence detection on the Cki input pin of
SPI Storm connector. A valid continuous
clock signal must be present on this pin if
an external clock reference signal is to be
used.

Selected Clock

Internal / External

Controls the clock source to be used for
executing a program in SPI Storm studio.

If 'Internal' is selected, SPI Storm will use
its own internal 100 MHz reference clock
signal.

If 'external is selected', an external
reference clock signal must be supplied
onto the CKI pin.

Remark:

If an 'external clock source' is selected and the external clock signal is not present at the CKl input pin, SPI Storm Studio cannot run
its program. At program run (see section 7), the following message will appear if no valid reference is applied on the external clock

input pin:

-

External Clock Mot Present

E5CS)

P

The external clock input is selected but no external clock could be detected,
Please connect an external cleck or select the internal clock.

o
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7.3 SPI trigger

This area is used to configure the trigger conditions used to start execution on the SPI port.

A 'trigger condition' is a logic expression built on the inputs signals of the 'control port'. Upon occurrence of this condition, SPI
Storm will start executing the 'SPl Program' defined from the Program tab (see section 7.5).

SPI Trigger

Definition
Enable [
. Oy D DS D4 D3 D2 D1 Do
Condition

To enable SPI trigger, check the 'Enable tick box' of the SPI trigger. Leaving this box unchecked disables the trigger: SPI Storm
program will be executed as soon as the user clicks on the 'RUN' button in the 'Run' tab.

When a trigger is defined, clicking on the 'RUN' button in the 'Run' tab will just '‘arm' the trigger: SPI Storm will wait until it detects
the defined trigger condition and then start executing the program.

Once SPI trigger is enabled, the 'Condition' in SPI Trigger area become active and the trigger condition can be defined on the
D7...D0 input pins.

SPI Trigger

Definiticn
Enakle
Conditi oy D6 D5 D4 D3 D2 DI DO
onemen tlu~Ju ~Ju ~JR ~Ju ~Jo ~]o ~]1 ~]!
Trigger definition controls. The trigger
condition is defined as a AND equation.
D7 ... DO possible values Description
U Undefined — don't care: this input pin is not used for the definition of the trigger condition.

Low logic level : in this case, a low logic level must be detected.

High logic level : in this case, a high logic level must be detected.

Rising edge : in this case, a transition from low logic level to high logic level must be detected.

m | N = | O

Falling edge : in this case, a transition from high logic level to low logic level must be detected.

Example:
If the value 'UUUU1001"' is defined in the D7...DO bits of the SPI trigger, the SPI Program will be executed upon the detection of the
binary value “1001” on the control port input pins D3 down to DO.
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7.4 GPO trigger
GPO Trigger

Definition
Enable
Slave to 5P

Condition

byte __
paradigm

The GPO trigger works on the same fashion as SPI trigger; it is also defined on the control port input pins.

When it is enabled, the option 'Slave to SPI' allows using the SPI trigger as trigger condition for the GPO program execution. This
allows synchronizing GPO program execution with the execution of SPI Program.

If the 'Slave to SPI condition' tick box is left unchecked, GPO trigger is defined independently .

7.5 SPIProgram

7.5.1 Overview

This area allows defining 'programs' for the SPI port — that is, the sequence of SPI port macros to be executed.

SPI Program

Definition

Begin

SpiCustom : "Phasel”
Data source : No data

For-loop begin
Iterations : 10

SpiCustom : "Phase3”
Data source : No data

SpiCustom : "Phase4"

Data source : Buffer

MO3I Data : OF
For-loop end
SpiStandard : "DataWr"

Data source : Buffer
MOSI Data : ffff

SpiCustom : "ReturnTolnitial"
Data source : No data

End

The table below gives the list of items that can be inserted in a 'program’.
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Parameters
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Description

Standard SPI macro

Optional: data out field ('MOSI data'),
depending on macro.

Macros defined as standard accesses from
the SPI tab

Custom SPI macro

Optional: data out field ('MOSI data'),
depending on macro.

Macros defined as custom accesses from
the Custom SPI tab

Loop

Number of iterations

For loop statement: allows executing a
subsequence a predefined number of
times.

(Explain the format of simple, dual and quad data).

(Explain where the data in is read back).

7.5.2 Building up a program from SPI Storm Studio GUI

7.5.2.1 Overview

SFT Frogrurr

Definition

Begin

End

| % Insert Before

| 4 Insert After

/ |Edit

In the program area, right-click on one of the yellow frames, at the
position where you would like to insert a program statement.

Select an action from the contextual menu. Valid choices are:

that you clicked on.

- Insert Before / After: insert a statement before / after the one

- Edit : edit the selected statement
- Delete: delete / remove the selected statement
- Move Up / Move Down: reorder the program by moving

statements up / down

When 'Insert Before' or 'Insert After' is selected, the following window pops up:

r ™
TR

Macro Type

Macro Label

|Standard SPL = |

[DataWr

Select Macro Type from drop-down menu.

Valid choices are:
- Standard SPI

- Custom SPI

- Loop

Select macro to insert from drop down.
The list is filled in with the macros of each
types that were defined with 'Standard SPI'
and 'Custom SPI' tabs of SPI Storm Studio
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7.5.2.2 Inserting a Standard SPI or Custom SPI macro

Once the macro that you wish to insert is selected, click on 'OK'".
If the selected macro requires a data parameter, the following window appears. According to the selected output data source, the

window format changes.

Macro name

iﬂ—sﬁw_uw

Define SPI data

Data =ource [ Data

MOSI data

Data out source file
path and name

| Macro output
data source

Define 5PI data

Data source [il'ext File (txt) _- .

'Data’

| Macro output
data source

Data in destination
file path and name

Data out source file
path and name — |

Data in destination
file path and name

MISQ file (]

Reset file index

Reset file index

'Text File (.txt)'

Macro output
data source
'Binary File
(.bin)'
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Macro Valid values Description
parameter
Data source Data Specifies the source for the data sent out by the macros.
Text File (.txt) 'Data’ specifies a constant value inserted in the program.
Binary File (.bin) 'Text file' specifies an external text-formatted file containing the data to
be sent.
'Binary file' specifies an external binary-formatted file containing the data
to be sent.
MOSI data String representing a serial data as | Only valid if 'Data Source' is set to 'Data’.

hexadecimal string.

If the corresponding macro expects a constant data to be sent out onto
the data lines. The number of used data lines and the total length depend
of the defined macro.

Example: if a 8 bit data string is defined,
'A9' (without the quotes) is an acceptable data format.

Current default bit ordering is 'LS bit', LS byte first.

Input data sampled by the called macros can be found from the log file
(see 'Running a program’).

Optional bit ordering will be available in future SPI Storm Studio
versions. Please contact support@byteparadigm.com for availability.

MOSI file Path and file name containing the | Only valid if 'Data Source' is set to 'Text File (.txt)" or 'Binary File (.bin)'.

data to be sent out. In this case, the source data is supplied by means of an external source
file.

- If text file is selected, each line bears 1 data vector formatted as an
hexadecimal string without prefix.

- 'Reset file index' allows re-starting at the beginning of the file at each
loop iteration (if loops are used in the program). Otherwise, each
successive call to the file will increment the index in the file and fetch the

'next data'.
MISO file Path and file name used as|Onlyvalidif 'Data Source'is set to 'Text File (.txt)' or 'Binary File (.bin)'.
destination for the data being read
back by the called macros. If the called macros sample data, this file is used as destination to store

the sampled data.

7.5.2.3 Inserting a For Loop

In this case, the type 'Loop' is selected from the 'Macro type' drop-down menu.

rﬂ Add For-loop &Jw

Pleaze enter the number of iterations:

10

[Cancel| [ Ok |

A dialog box pops up, requesting the for loop count.
Nested loops (loops in loops) are not allowed.
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7.6 GPO Program

The method for inserting GPO macros and loops in the GPO Program area is identical to this of SPI Program. Please refer to section
6.5 for more details.

As opposed to SPI Program, a GPO Program will only make use of GPIO Macros defined from the GPO tab. For loops are also
allowed, as shown in the 'Add Macro window' below.

[ ™
B S =

Macro Type Macro Label

GPIO Macre -

GPIO Macro

)

7.7 File formats

This section provides a detailed description of the file formats used in SPI Storm Studio.

| GPOMacrol -]

7.7.1 Standard and custom macro file format
Context: Program tab, when inserting a macro in the SPI program.
When applicable, the data can be provided for macros as follows:

—  Entering the data in the GUI (Data option — see below);

—  Providing a text file (.txt) (Text File (.txt) option — see below);

—  Providing a binary file (.bin) (Binary File (.bin) option — see below).

oo oone

Define SPI data

Data source |Data v

MOSI data  p23t
Binary File {.bin)

=

If one of the file formats is selected, one of the following dialog boxes appears:

ﬂ Spi transfer : "Da_ u rﬁ Spi transfer: "Data_- ~M
Define SPI data Define SPI data
Data source [E[g:_ct_!:jl__e (:bt) i "l Data source [ﬁi_{gg_ry_f_i_lg_[._l‘_qin'.l ; ‘]
MOSI file E] MOSI file E]
MISC file E] MISO file E]
Reset file index Reset filz index

G =

MOSI file: path to the file for the data that are sent as output by the corresponding macro. This is the location from where the
macro reads the data that it has got to send out.

MISO file: path to the file for the data that is read back by the corresponding macro. This is where the macro will write the read
back data. No content for this file must be specified, as this file will be written after the execution of the macro.
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Text file (.txt)

File structure:

Each line in the file contains a single output data as required by the corresponding macro.

Successive calls to the same macro increment the index in the file, allowing placing all the data related
to a macro in the same file. Please refer to section 7.5.2.2 for additional options, such as 'reset file
index'.

Each line must contain the information equivalent to 1 data for the corresponding macro. The size of
this data depends on the defined macro.

For example, if the macro requires a total of 13 bit out, each line will have to provide 13 bit of data.

Data format in the file:

Hexadecimal number without prefix.

The default hexadecimal format is MSBit first / MSByte first — this convention was adopted as a default
from SPI Storm Studio version 1.1.14. Each macro bit / byte ordering is defined in the .ssp file through
SPI Storm Studio interface.

Hereafter is an example with convention “most significant byte first, most significant bit first” =
MSBit, MSByte first.

For instance: data specified on 16 bits as: 1A45 will be sent: 1A - 45 msbit first:
0-0-0-1-1-0-1-0-0-1-0-0-0-1-0-1

Below is an example with convention “least significant byte first, least significant bit first = LSBit,
LSByte first.

For instance: data specified on 16 bits as: 1A45 will be sent: 45 - 1A, Isbit first:

1-0-1-0-0-0-1-0 0-1-0-1-1-0-0-0

Example

Let's assume that we specify a file for macro 'DataWr', a standard SPI access with 13 bit length.
Each data will have to be 13 bit long, which is formatted onto 4 hexadecimal characters.

1A45
0444
19A4
1BCD
0928
0017
1002

File format:

Binary file (.bin)

File structure:

This file contains all the output data required by the corresponding macro.

Successive calls to the same macro increment the position in the file. The macro will fetch the data
required for its execution and then increment its position in the file to fetch the next data. Please refer
to section 7.5.2.2 for additional options, such as 'reset file index'.

Data format in the file:

Byte-padded data. E.g.: 9 bits of data is mapped onto 2 bytes of data. There is no carriage return in
binary files. Data is sent least significant byte first, least significant bit first.

Example:
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If the binary file contains 2 bytes of data:

Al156

If serialized (depends on the format of the macro), data will be sent:
Convention MSBit first:, MSByte first

0-1-0-1-0-1-1-0-1-0-1-0-0-0-0-1-

Convention: LSBit first:, LSByte first
1-0-0-0-0-1-0-1 0-1-1-0-1-0-1-0

7.7.2 GPO segment file format

Data for GPO are specified at the 'segment’ level. When a GPO segment is created, the data source can be entered in the GUI or
specified as a file. See picture below.

W
-
B E e
ax Project Description | Initial State | Standard SPL/” Custom SPI' GPO © Program |~ Run
n
GPO Segment Definition
Segments Definition
GPOSegment Label GPOSegment
Repeat 1
Segments
File
Add | | Delete

File format: Text file

File structure: Each line in the file contains the data of a new 8-bit vector to be applied successively
onto the GPO lines.
Each line must contain the information for 8 bit (1 byte).

GPO vector format in the file: Hexadecimal number without prefix, 2 characters, representing a byte of information.
Convention: most significant bit first.

Example of file: A5
33
55
12
66
70
01
10
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7.7.3 Output file format

The output file lists the accesses executed by the SPI Storm Studio program. It is notably used to collect the data that is read back,
when no input file is specified.

[Xfer]
Nr =
Spid =
Mosi =
Miso =

Example:

[Xfer]
Nr =
Spid =
Mosi =
Miso =

[Xfer]
Nr =
Spi4
Mosi =

Miso =

[Xfer]
Nr =
SpiC =
Mosi =
Miso =

[Xfer]
Nr =
SpiC =
Mosi =
Miso =

1
131072
1A45
0000

1
131072
1A45
0000

2
131072
0444
0000

3
262145
8

4
262144

[Xfer] : marks the beginning of a tranfer.

Nr = index of the transfer

<macro type identifier> : keyword showing whether a standard SPl or a custom SPI macro was
executed. The value that follows is an internal reference number for the macro.

Mosi : if applicable and variable, shows the data sent by the macro. Nothing is written here if not used.
Miso : if applicable, shows the data read back by the macro. Nothing is written here if not used.
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8 Running a program

Programs are run from the 'Run tab' of SPI Storm Studio. To run a program, a SPI Storm device must be connected to the PC. Please
refer to section 3.2 to know how to connect your SPI Storm device.

o — ]

File Tools Help

Processes * 01 X

e FHEE LD

1. Project Description
2. Initial State

3. Standard SPI
4. Custom SPI

5.GPO

6. Program

7. Run

P

/" Project Description | Initial State | Standard SPI| Custom SP1}” GPO |’

Output File

\ExampleFile.out <

- I'] Appepd Outpys File.

Progress

SPI Triggering
Initialising ~ Preloading

GPOC Triggering
| #—m
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eceiving Data

GPO Running

Spi Type
SPI-4 Accessl?
SPI-CUSTOM  Phasel
SPI-4 DataWr
SPI-CUSTOM  Phase3
SPI-CUSTOM  Phased
SPI-4 DataWr
SPI-CUSTOM  Phase3
SPI-CUSTOM  Phased
SPI-4 DataWr
SPI-CUSTOM  Phase3
SPI-CUSTOM  Phased
SPI-4 DataWr
SPI-CUSTOM  Phase3
SPI-CUSTOM  Phased
SPI-4 DataWr
SPI-CUSTOM  Phase3
SPI-CUSTOM

[ R L Y R N

e i e =
T -

Program execution log

Output

Checking devices..done

Device connected : D | Project defined : U | Project saved : ﬂ |

SPI Storm Studio GUI allows running 'programs'.
For individual calls to macros, please refer to section 9: SPI Storm API.

Praject: C:\Program Files (x86)\Byte Paradigm\SPIStormStudio\Examples\ExampleFilel.ssp
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9 SPI Storm API

9.1 Overview

SPI Storm Studio GUI must not be used to control SPI Storm device. SPI Storm Studio C API can be used to build up your own
application / environment.

There is no difference between what can be achieved with the DLL or SPI Storm Studio GUI.

Basically, controlling SPI Storm device always consists in defining a SPI Storm Studio project file which contains the settings of the
SPI Storm device and the library of macros that you need. Using the API from within your own environment can be more flexible,
according to your application.

For instance, SPI Storm Studio API allows executing macros or programs directly. Calling macros directly can provide more flexibility
to organize Standard SPI, Custom SPI and/or GPO accesses.

9.2 Detailed Functions Description

Please refer to document: SPI Storm Studio — C library user's guide: ug_SPIStormStudio_CLib.pdf, available from Byte Paradigm web
site: http://www.byteparadigm.com/files/documents/ug_SPIStormStudio_CLib.pdf

9.3 Files Needed to Use the API

Please copy the following file into your application directory:

e SpiStorm.dll
*  xspi*.bin
*  Your SPI Storm Studio project file (.ssp)

9.4 Programming example

Programming examples can be found from Byte Paradigm's website http://www.byteparadigm.com/support/software-downloads
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