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PREFACE

This manual describes the usage of Onyx USB I2C/SPI Converter and graphical user interface
(GUI).Onyx I2C/SPI Adapter can be controlled using the provided graphical user interface
(GUI).

Figurel: Onyx USBC/SPI Conviar

Introduction to EC

Inter-Integrated Circuit (I2C) is a synchronous serial communication protocol. All devices are
connected via 2vires thatare Serial Data (SDA) and Serial Clock (SCL). I2C has a master/slave
protocol and it suppod multi master andmulti slave operations. Every slave device has its
own unique address.

Operation ofiC

In I12C, data is transferred by message. Messages are broken up into frames. Each message has
an address frame and one or more data frame. Messagavealso start bit, stop bit,
read/write bit and ack/nack bits. Message frame is showniinure2 and sample bitstream is

shown inFigures.

START =0 BIgGE e D/ e Si 8 BIT DAT e 8 BIT DAT =y STOP
CONDITIO SVE [EVRITERRACK FRAME g ck FRAME piCK CONDITIO
ADDRESY BIT BIT BIT BIT

Figure2: Messagdrame of I12C

E Start Condition:SDA line switches from high to low before SCLskviechesfrom high

to low.
E Address FrameThe address frame is always first in any new communication
sequence. Each slave has a 7 or 10 bit unique address.
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Tic

ACK/NACK BIEach frame is followed by an ACKMBK bit. If a frame was successfully
received, an ACK (0) bit is returned to sender from receiving device.

Read/Write Bit:Read/Write bit indicatethe read (1) or write (0) operation.

Data FramesbData frame is always 8 bits and dgsthe MSB first. Afteall data frames

are sent, master sensla stop condition to slave.

Stop Condition:SDA line switches from low to high after SCL line switches from low
to high.

[Me [T

Ti¢

—— — - —

| | (poxaa)papax i a@ihecy \_(oXes(oaei oo e(edecy | |
Start Stop

| Condition | Conditionl

A FAVAVAVAVAVAVAVAVANEEY AVAVAVAVAVAVAVAVAR I

Figure3: Sample bitstream of 12C

Tablel: Specs of I2C

Specification

Wires Used 2
Maximum Speed 3.4Mbps
Max Master Unlimited
Max Slave 1008

Introduction to SPI

Serial Peripheral Interface (SPI) is a synchronous serial communication. SPI devices are
connected via 4vires that Master Output/Slave Input (MOSI), Master Input/Slave Output
(MISO), Slave Select (SS) and Clock (SCLK). SPI has a master/slave protocol and it support multi
slave operations.

Operation of SPI

SCLK, MOSI and MISO are shared by all devices on SPadbuslave device has its own SS

line. Master device generates the clock. When data is sent from master to a slesveeiit

via MOSI. When data is sent from slave to mastes gent via MISO. The master chooses

which slave itwantsto talk to by satty 3 G KS af I gSQa {{ ftAyS G2 f:
kept at high.

Table2: Specs of SPI

Specification

Wires Used 4
Maximum Speed 10Mbps
Max Master 1

Max Slave Unlimited*

*In practice, the number dflaves is limited by the load capacitance of the system, which reduces the ability of
the master to accurately switch between voltage levels.
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Modes of SPI

In SPI, the main can select clock polarity (CPOL) and clock phase (CPHA). Both parameters
have two sates which results in four possible modes. These combinations are shéwir
4,

MODE 0 S?Emp“ng MODE 1 Sampling
g

dae Edge
CLK IDLH CLK IDLE
LOW LOW
Sampling MODE 3 Sampling
MODE 2 Edge Edge
CLK IDLE CLK IDLE
HIGH HIGH

Figure4: Modes of SPI
Functional Description

Onyx USBQSPI Converter connects a PC to an embedded generic device which use

the I20SPI protocol via USB. Onyx UEBSPI Convertecan be used as master or slave for

I2Cand SPII2)Cand SPI pins can also be used as GP&ombined with2Cor SPI functionality.
OnyxUSBI2C/SPI Convertétr & L2 6 SNBER RANBOUOf & FNRY (KS t/ Q

Features

Plug and play with DEICO Serial Center

USB powered

Master or slave mode

I2C interface speeds up to 3.4MHz

I2C interface multmastermode support

12C interface internal pullip resistors

SPI interface speeds up to 25MHz

Full duplex SPI interface

SPI interface software configurable slave select polarity
Configurable 12C and SPI pins as GPIO or combined with [2C or SPI

[TI¢ [T Me Me [Me Me [Te [Te [T [TIe
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Scope oDelivery

DEICO OnydSB [12C/SPI Conversaipplied with the following components.

DEIC@Dnyx USB 12C/SPI Conveltegures)

USBtype-A totype-Ccable iguret)

225mm 10position socket tofemalepin cable (Figure7)
152.4mm 1(@ositionfemalesocket tosocketcable igured)

[Mlc [TIc [T [TIe

Figure5: DEICO Onyx UBB/SPI Converter

Figure6: USBype-A totype-Ccable

N

Figure7: Femalesocket topin cable

Figure8: Femalesocket tosocketcable
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GETTING STARTED

Initial Installation

Onyx target connectorf{gure37) connections must be connected to target device. c8ie
type-C side igure6) mustbe connected to Onyype-C connector Kigure38). USBA side
must be connected to a PC. After all these connections is done, Onyx will be ready to us

OPERATING BASICS
Required Software
Following software must be installed to use Onyx Control Center:

E .NETDesktop Runtimé.0 (hitps:/dotnet.microsoft.com/en
us/download/dotnet/thankyou/runtime-desktop6.0.25windowsx64-installer)

C¢5LQa 5 @tps:/itdBeNRAcESNIG
content/uploads/2021/08/CDM212364 _Setup.¥ip

[TI¢

Installation of these software are included in the Onyx Control Center setup.
Obtaining and Installing the Oxi€ontrol Center

Setup file for the OnyxControl Center can be obtained from DE@C® DA (i | dzo
(https://github.com/deicogithub/OnyxUSBI2GSPiConverter/releases/tag/v2.0)1
Following steps shows the installation process by using the setup file.

Selecting Aditional Tasks

At first step user is prompted to select additionsks such as creating a shortcut, installing
D2XX drivers and installing .NET 6.0 Runtissers can select any of these tasks according to

their needs.
‘.D Setup - Onyx Control center version 2.0.0 - X

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Onyx Control center, then dick
Mext.

Additional shortcuts:

Create a desktop shortout
External drivers:

Install D2XX drivers
Runtime:

Install .NET 6.0 Runtime

cancel

Figure9: Setup- Selectingadditionaltasks

www.deico.com.tr
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Installing .NET 6.0 Runtime

.NET 6.0 Runtime is required for Onyx Control Center tolngtallsteps of .NET 6.0 Runtime
installationshould be followed.

ﬁ Microsoft Windows Desktop Runtime - 6.0.22 (x64) Installer - >

Microsoft Windows Desktop Runtime - 6.0.22 (x64)

Windows Desktop Runtime

The .MET Windows Desktop Runtime is used te run Windows Forms and WPF

applications, on your computer, NET is open source, cross platform, and supported by
Microsoft. We hope you enjoy it!

By clicking Install, you agree to the following terms.

Privacy Statement

Licensing Information for NET

Install Close

FigurelO: Setup- Installing.NET 6.0 Runtime

User should wit for runtime installation to complete and when the installation is completed,
the window can be closed.

ﬁ Microsoft Windows Desktop Runtime - 6.0.22 (x64) Installer - X

Microsoft Windows Desktop Runtime - 6.0.22 (x64)

Installation was successful

The following was installed at

- Microsoft Windows Desktop Runtime - 6.0.22 (x64)

Resources
Sl

Release Motes

Tutorials

MET Core Telemetry

Close

Figurell: Setup- Installing .NET 6.0 Runtime
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Installing D2XXBrivers

After following the next steps, installation starts. If user sedgttK S 2 LJGA2Y daLy ad
SNAGSNEES FY20KSNI AyadadlrttlrdAz2y gAyR2¢ | dziz2Yl
@ FTDI COM Drivers e

FTDI CDM Drivers

Click 'Extract’ to unpack version 2,12, 38.4 of FTDI's Windows
driver package and launch the installer.

www ftdichip.com

Extract Cancel

Figurel2: Setup- Installingdrivers

To complete driver installatiqmuser should click to extract and proceed to installation. Driver
installation wizard asks user to agree to license agreement. After thisditiepr installation

is completed.

Completing the Device Driver
& Installation Wizard

3

The device driver installation wizard did not update ary of your
software for your hardware devices because it was not better than
the software you cumently have installed.

Driver Name Status

w* FTDI COM Driver Packa... Readyto use
w"* FTDI COM Driver Packa... Readyto use

Finigh Cancel

Figurel3: Setup- Completing driver installation
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Completing Onyx Controller Installation

7

PASNJ O2YLX SiiSa GKS Ayaidlrttlraazy Oft AOl AY 3

Q1
(oY

£ Setup - DEICO 12C-5P1 Adapter version 1.0.0 -
Completing the DEICO I12C-SPI Adapter
Setup Wizard

Setup has finished installing DEICO 12C-5P1 Adapter on your computer. The
application may be launched by selecting the installed shortouts,

Click Finish to exit Setup,

Launch DEICO I12C-5P1 Adapter

Figurel4: Completing installation

DE001 USER MANUAL
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Installation Path

Default installation path for 64 A (i | LILX ABoégiah EidOnkxiCondrdl entér ®
Currently users carot change the installation path.

Connection Window

When the application is started, connection window will appear. Onyx devices connected to

0 KS domPuebwvill be shown in this window.

' ASNJ aK2dzZA R dzaS GKS awSFNBaKé odzidz2y (G2 dzLIRI
computer because device list is not updated automatically.

I Select Device X
h DEICO 12C/SPI Adapter
<
Device Description Device ID Serial Number Status Refresh
Onyx 12C/5PI Adapter A 67330097 DCOO0001A Ready Connect

Figurel5: Connection window

Device description, ID number, serial number and device status are displayed in the device
fAaded ! AaSNI Oy dzaS GUKS G/ 2yySOGé¢ odzitGz2y G2 2
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Control Window

Control window appears when user opens a device. This window contains alhtttehality
to control the Onyx 12C/SPI Adapter.

' DHICO 12C/SP1 Adapter - DEOXCNIA - 8 x

Log

YT Select Operation Mode 3

b wor | WEEEE] 12C/GPIO [SPI/GPIO  GPIO ~I DEICO
serate: woooo0 - [ mrae: e v ([

S

E=EEED =

Master Read

Mkttt 5

Master Register Reaa

- — - L jE=aJe=n]u=]

Time Mode RIW Mrs Bit rate Address. Length Data

Figurel6: Control window
Device Information

Device information is shown in the upper left corner of the control window. User can check
GKS O2yySOUGSR RSOAsEiSIQUMbeRSAONRLIIA2Y > L5 FyR

Selecting Operation Mode

Right next to the device information there is a control for selecting the operation mode. There
are four operation modes of Onyx I2C/SPI Adapter, which are I2C/SPI, 12C/GPIO, SPI/GPIO and
GPIO modes.

Select Operation Mode:

iyl 12C/GPIO | | SPI/GPIO| |GPIO

Figurel7: Selecting operation mode

DE001 USER MANUAL
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Controls displayed on the Ul are changed automatically whenever the operation mode is
changed. Users can select the operation mode according to their needs. For example, if user
needs bothl2C and SPI controls, 12C/SPI mode should be selected, if GPIO pins are needed
along with SPI, SPI/GPIO mode should be selected.

‘@ Note There aresixoperational pins on the Onyx device, two for I12C and four for SPI.
GPIO pins are configured according e toperation mode. Pins of communication
protocol that is not selected are configured as GPIO for [2C/GPIO and SPI/GPIO pins.
For example, in I2C/GPIO mode, SPI pins are configured as GPIO pins. In the GPIO
mode, all pins are configured as GPIO pins.

[2C ©ntrol Panel

When user selects any operation mode with 12C enabled, I2C Control panel is displayed.

12C Control Bit Rate: 1000000 v
Master Slave
Slave address: | 0x45
Master Write
Message:
AABB CC
Co T ] ) e
Master Read
Number of bytes to read: 10
Master Register Read
Register address:  OxFF Number of bytes to read: 1 Reg. Read

Figurel8: RC control panel

There are two tabs to control the I2C, one is for master operations and the other is for the

slave operations.

[2C MasterOperations

In the 12C master mode, user can

Set bit rate

Write to a slave devige

Read from a slave device

Read a register value from a slave device

[Tl [T [TIe [TIe
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Set Bit Rate

To set the bit rate, user can select the desired\lt G S

FYR Of A O]

2y GKS af

12C Control Bit Rate: 1000000 v
Master I Slave
Slave address: | 0x45
Master Write
Message:
AABBCC
Master Read
FUr et e e 1)
Master Register Read
Register address: | OxFF Number of bytes to read: 1 Reg. Read

Figurel9: PC master Set bit rate

Operational bit rates are currently 100kHz, 400kHz and 1MHz.

B

Note Application saves the set bit rate to a settings file, s€aved Settingsfor

settings. However, these settings are saved to file only, if user resets the device or
powers off, bit rate must be set again éperate at the desired speed.

Note Set bit rate works for master operations only.

B

Master Write Operation

12C Control Bit Rate: 1000000 v
| Master I Slave
Slave add : Dx45
S ——— —— Slave address
M Wri
Master frite Message area
AABB CC
Utility operations Write button 4—“
Nimnber of bytestaread | 10
Master Register Read
Register address: | OxFF Number of bytes to read: 1

Figure20: PC master Write operation
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Slave address can be set in the slave address field. This address can be written either in the
decimal format or in the hexadecimal format. In the example above slave address is set to

0x45 (69 in decimal).

Message field contains the data thatll be transmitted to the slave device. This area accepts

only hexadecimal characters. Each byte is separated by a space automatically. Below this field,
there are three utility buttons that can be used to clear the data, save it to a file and load from

a file.

To transmit the datadzd SNJ Ydza i Of A0l 2y GKS

Master Read and Register Read Operations

a2 NAGS¢

o dzi

Slave address can be as explained in the master write operation. User must provide the
number of bytes to read and then click on the read button. Read data will be displayed on the

transaction information panel, se@ ransaction Information Parg|

Register read operation is similar to read operatidhe aly difference is that user must
provide a register address to read from. Then, read aatbbe displayed on the transaction

information panel.

12C Control Bit Rate: 1000000 v m
| Master | Slave
. siveaddress: |0xas | — Slave address

Master Write

Message:

AA BB CC

EHE=EaE Number of bvtes to read [ wie

M Read .

aster fiea Number of bytes to read from register
Number of bytes toread: 10 .
—— o Register addres Read buttor®—
Master Reqgister Read / i
Register address: | OxFF Number of bytes to read: 1 RegISter read bUtton‘_

Figure2l: PC master Read & register read operations
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[2C Slave Operations
.2 aStSOGAy3 GKS a{flF @S¢ {GFrox Lu/ Oly 06S 02y
I12C slave device can be entered into the slave address field.

Figure22: PC slave control panel

To enable the slave device, enable button must be clicked. Response of the slave device can
be setafter Sy 6f Ay3a (KS &afl @S RSOAOS® aSaalasS | NI
message field.

While the I2C slave is enabled, any incoming data to the device will be written into the
transaction information panel.

SPI Control Panel

If user selects a mode that enables the SPI, SPI control panel will be displayed. Similar to 12C
there are two tabs for masteand slave operations.

Figure23: SProntrol panel
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