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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). 

 
Figure 1: Onyx USB-I²C/SPI Converter 

Introduction to I²C 

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

Operation of I²C 

In I²C, data is transferred by message. Messages are broken up into frames. Each message has 
an address frame and one or more data frame. Messages have also start bit, stop bit, 
read/write bit and ack/nack bits. Message frame is shown in Figure 2 and sample bitstream is 
shown in Figure 3. 
 

 
Figure 2: Message frame of I²C 

 
Ĕ Start Condition: SDA line switches from high to low before SCL line switches from high 

to low. 
Ĕ Address Frame: The address frame is always first in any new communication 

sequence. Each slave has a 7 or 10 bit unique address. 
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Ĕ ACK/NACK BIT: Each frame is followed by an ACK/NACK bit. If a frame was successfully 
received, an ACK (0) bit is returned to sender from receiving device. 

Ĕ Read/Write Bit: Read/Write bit indicates the read (1) or write (0) operation. 
Ĕ Data Frames: Data frame is always 8 bits and sends the MSB first. After all data frames 

are sent, master sends a stop condition to slave. 
Ĕ Stop Condition: SDA line switches from low to high after SCL line switches from low 

to high. 
 

 
Figure 3: Sample bitstream of I²C 

 
Table 1: Specs of I²C 

Specification Value 

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 4-wires 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 SPI Bus. Each slave device has its own SS 
line. Master device generates the clock. When data is sent from master to a slave, it is sent 
via MOSI. When data is sent from slave to master, it is sent via MISO. The master chooses 
which slave it wants to talk to by settƛƴƎ ǘƘŜ ǎƭŀǾŜΩǎ {{ ƭƛƴŜ ǘƻ ƭƻǿΦ Lƴ ƛŘƭŜ ǎǘŀǘŜΣ ǘƘŜ {{ ƭƛƴŜ ƛǎ 
kept at high. 
 
Table 2: Specs of SPI 

Specification Value 

Wires Used 4 

Maximum Speed 10Mbps 

Max Master 1 

Max Slave Unlimited* 
 

*In practice, the number of slaves 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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Stop 
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Start 
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Modes of SPI 

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

 
Figure 4: Modes of SPI 

Functional Description 

Onyx USB-I²C/SPI Converter connects a PC to an embedded or a generic device which uses 
the I²C/SPI protocol via USB. Onyx USB-I²C/SPI Converter can be used as master or slave for 
I²C and SPI. I²C and SPI pins can also be used as GPIO or combined with I²C or SPI functionality. 
Onyx USB-I²C/SPI Converter ƛǎ ǇƻǿŜǊŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ t/Ωǎ ¦{. ǇƻǊǘΦ 

Features 

Ĕ Plug and play with DEICO Serial Center 
Ĕ USB powered 
Ĕ Master or slave mode 
Ĕ I²C interface speeds up to 3.4MHz 
Ĕ I²C interface multi-master mode support 
Ĕ I²C interface internal pull-up resistors 
Ĕ SPI interface speeds up to 25MHz 
Ĕ Full duplex SPI interface  
Ĕ SPI interface software configurable slave select polarity 
Ĕ Configurable I²C and SPI pins as GPIO or combined with I²C or SPI 
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Scope of Delivery 

DEICO Onyx USB I²C/SPI Converter supplied with the following components. 
 

Ĕ DEICO Onyx USB I²C/SPI Converter (Figure 5) 

Ĕ USB type-A to type-C cable (Figure 6) 

Ĕ 225mm 10 position socket to female pin cable (Figure 7) 

Ĕ 152.4mm 10 position female socket to socket cable (Figure 8) 

 
 

 
Figure 5: DEICO Onyx USB-I²C/SPI Converter 

 
Figure 6: USB type-A to type-C cable 

 
Figure 7: Female socket to pin cable 

 
Figure 8: Female socket to socket cable 
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GETTING STARTED 

Initial Installation 

Onyx target connector (Figure 37) connections must be connected to target device. USB cable 
type-C side (Figure 6) must be connected to Onyx type-C connector (Figure 38). USB-A side 
must be connected to a PC. After all these connections is done, Onyx will be ready to use. 

OPERATING BASICS 

Required Software 

Following software must be installed to use Onyx Control Center: 
 
Ĕ .NET Desktop Runtime 6.0 (https://dotnet.microsoft.com/en-

us/download/dotnet/thank-you/runtime-desktop-6.0.25-windows-x64-installer) 
 
Ĕ C¢5LΩǎ 5н·· 5ǊƛǾŜǊ (https://ftdichip.com/wp-

content/uploads/2021/08/CDM212364_Setup.zip) 
 
Installation of these software are included in the Onyx Control Center setup. 

Obtaining and Installing the Onyx Control Center 

Setup file for the Onyx Control Center can be obtained from DEICOΩǎ DƛǘIǳō ǇŀƎŜ 
(https://github.com/deicogithub/Onyx-USB-I2C-SPI-Converter/releases/tag/v2.0.1). 
Following steps shows the installation process by using the setup file. 

Selecting Additional Tasks 

At first step, user is prompted to select additional tasks such as creating a shortcut, installing 
D2XX drivers and installing .NET 6.0 Runtime. Users can select any of these tasks according to 
their needs. 

 
Figure 9: Setup - Selecting additional tasks 

http://www.deico.com.tr/
https://dotnet.microsoft.com/en-us/download/dotnet/thank-you/runtime-desktop-6.0.25-windows-x64-installer
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https://ftdichip.com/wp-content/uploads/2021/08/CDM212364_Setup.zip
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Installing .NET 6.0 Runtime 

.NET 6.0 Runtime is required for Onyx Control Center to run. Install steps of .NET 6.0 Runtime 
installation should be followed. 
 

 
Figure 10: Setup - Installing .NET 6.0 Runtime 

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

 
Figure 11: Setup - Installing .NET 6.0 Runtime 
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Installing D2XX Drivers 

After following the next steps, installation starts. If user selects ǘƘŜ ƻǇǘƛƻƴ άLƴǎǘŀƭƭ 5н·· 
5ǊƛǾŜǊǎέΣ ŀƴƻǘƘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴ ǿƛƴŘƻǿ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŀǇǇŜŀǊǎ ǘƻ ƛƴǎǘŀƭƭ ǘƘŜ ŘǊƛǾŜǊǎΦ 
 

 
Figure 12: Setup - Installing drivers 

To complete driver installation, user should click to extract and proceed to installation. Driver 
installation wizard asks user to agree to license agreement. After this step, driver installation 
is completed. 
 

 
Figure 13: Setup - Completing driver installation 
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Completing Onyx Controller Installation 

¦ǎŜǊ ŎƻƳǇƭŜǘŜǎ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ōȅ ŎƭƛŎƪƛƴƎ άCƛƴƛǎƘέΦ 
 

 
Figure 14: Completing installation 
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Installation Path 

Default installation path for 64-ōƛǘ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ά/Υ\Program Files\Onyx Control CenterέΦ 
Currently users cannot change the installation path. 

Connection Window 

When the application is started, connection window will appear. Onyx devices connected to 
ǘƘŜ ǳǎŜǊΩǎ computer will be shown in this window. 
 
¦ǎŜǊ ǎƘƻǳƭŘ ǳǎŜ ǘƘŜ άwŜŦǊŜǎƘέ ōǳǘǘƻƴ ǘƻ ǳǇŘŀǘŜ ǘƘŜ ƭƛǎǘ ƛŦ ŀ ƴŜǿ ŘŜǾƛŎŜ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 
computer because device list is not updated automatically. 
 

 
Figure 15: Connection window 

Device description, ID number, serial number and device status are displayed in the device 
ƭƛǎǘΦ ¦ǎŜǊ Ŏŀƴ ǳǎŜ ǘƘŜ ά/ƻƴƴŜŎǘέ ōǳǘǘƻƴ ǘƻ ƻǇŜƴ ǘƘŜ ŘŜǾƛŎŜΦ 
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Control Window 

Control window appears when user opens a device. This window contains all the functionality 
to control the Onyx I²C/SPI Adapter. 
 

 
Figure 16: Control window 

Device Information 

Device information is shown in the upper left corner of the control window. User can check 
ǘƘŜ ŎƻƴƴŜŎǘŜŘ ŘŜǾƛŎŜΩǎ ŘŜǎŎǊƛǇǘƛƻƴΣ L5 ŀƴŘ serial number. 

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, I²C/GPIO, SPI/GPIO and 
GPIO modes. 
 

 
Figure 17: Selecting operation mode 
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Controls displayed on the UI are changed automatically whenever the operation mode is 
changed. Users can select the operation mode according to their needs. For example, if user 
needs both I²C and SPI controls, I²C/SPI mode should be selected, if GPIO pins are needed 
along with SPI, SPI/GPIO mode should be selected. 
 

Note There are six operational pins on the Onyx device, two for I²C and four for SPI. 
GPIO pins are configured according to the operation mode. Pins of communication 
protocol that is not selected are configured as GPIO for I²C/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. 

I²C Control Panel 

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

 
Figure 18: I²C control panel 

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

I²C Master Operations 

In the I²C master mode, user can: 
 
Ĕ Set bit rate, 
Ĕ Write to a slave device, 
Ĕ Read from a slave device, 
Ĕ Read a register value from a slave device. 
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DE4001_USER MANUAL 
Rev. No: 1 Rev. Date: 29.12.2023                                    www.deico.com.tr               14 

 

Set Bit Rate 

To set the bit rate, user can select the desired bit ǊŀǘŜ ŀƴŘ ŎƭƛŎƪ ƻƴ ǘƘŜ ά{Ŝǘέ ōǳǘǘƻƴΦ 
 

 
Figure 19: I²C master - Set bit rate 

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

Note Application saves the set bit rate to a settings file, see άSaved Settingsέ for 
settings. However, these settings are saved to file only, if user resets the device or 
powers off, bit rate must be set again to operate at the desired speed. 
 
Note Set bit rate works for master operations only. 

 

Master Write Operation 

 

 
Figure 20: I²C master - Write operation 

 

Slave address 
Message area 

Utility operations Write button 

http://www.deico.com.tr/


 

 
DE4001_USER MANUAL 
Rev. No: 1 Rev. Date: 29.12.2023                                    www.deico.com.tr               15 

 

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 that will 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 data, ǳǎŜǊ Ƴǳǎǘ ŎƭƛŎƪ ƻƴ ǘƘŜ ά²ǊƛǘŜέ ōǳǘǘƻƴΦ  
 

Master Read and Register Read Operations 

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, see άTransaction Information Panelέ. 
 
Register read operation is similar to read operation. The only difference is that user must 
provide a register address to read from. Then, read data will be displayed on the transaction 
information panel. 
 

 
Figure 21: I²C master - Read & register read operations 

 
 
 
 
 
 
 
 

Slave address 

Number of bytes to read 

Register address 
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Read button 
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I²C Slave Operations 

.ȅ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ά{ƭŀǾŜέ ǘŀōΣ Lч/ Ŏŀƴ ōŜ ŎƻƴŦƛƎǳǊŜŘ ŀǎ ŀ ǎƭŀǾŜ ŘŜǾƛŎŜΦ {ƭŀǾŜ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ hƴȅȄ 
I²C slave device can be entered into the slave address field.  
 

 
Figure 22: I²C slave control panel 

To enable the slave device, enable button must be clicked. Response of the slave device can 
be set after ŜƴŀōƭƛƴƎ ǘƘŜ ǎƭŀǾŜ ŘŜǾƛŎŜΦ aŜǎǎŀƎŜ ŀǊŜŀ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ ƳŀǎǘŜǊ ǇŀƴŜƭΩǎ 
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 I²C 
there are two tabs for master and slave operations. 
 

 
Figure 23: SPI control panel 

Slave address 

Sets slave response 

Enables slave 
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