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The DueProLogic (DPL) and its integrated development and distinctive runtime 

environment has been specifically designed for Electrical Engineering students, 

hobbyists, and entrepreneurs prototyping/developing/running projects involving logic, 

with the added opportunity, of readily mating with a widely used microprocessor board, 

the Arduino Due, and other ARM Cortex compatibles.  The combination of FPGA 

programmable logic and a microcontroller is unbeatable in an educational student 

learning setting and in many other projects where each can bring its strength. 

The DPL FPGA development system provides a convenient, user-friendly work flow by 

connecting seamlessly with Alteraôs Quartus Prime software. The user will develop the 

code in the Quartus environment on a Windows Personal Computer. The programmable 

logic code is loaded into the FPGA using only the Quartus Programmer tool and a 

standard USB cable. The Active Host SDK provides a highly configurable bi-

directional communications interface between Arduino and host. It connects 

transparently with the Active Transfer Library in the FPGA code. This Active 

Host/Active Transfer combination eliminates the complexity of designing a USB 

communication system. No scheduling USB transfers, USB driver interface or inf file 

changes are needed. The EPT FPGA development system is a unique combination of 

hardware and software. 

 
Circuit designs, software and documentation are copyright © 2026, Terranologic, Inc 

http://www.terranologic.com/  

http://www.terranologic.com/
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1 Int roduction and General Description  
The DueProLogic gives learners the opportunity to have a hands-on approach when 

learning logic, exploring different iterations of schematic/code designs and the 

operation of those circuits.   

With the DPLôs FPGA, projects can be easily be attempted which rely on asynchronous, 

exceedingly fast, and even multiple separate concurrent logic structures operating in 

parallel.  Logic circuits are implemented within the FPGA at few-nanosecond gate 

speeds and highly parallel in operation, effectively a few hundred MHz.  Programmable 

logic is todayôs technology for logic learners and implementers. The DPL allows the 

learner to be more productive and better focus on the underlying logic and integration 

with the non-logic aspects of non-trivial projects. 

The Terranologic FPGA development system hardware consists of a High Speed (480 

Mb/s) USB to Serial bus chip and an FPGA. The USB interface provides both 

Configuration of the FPGA and a Serial transfer path. The software consists of the 

Active Host SDK for the PC. The firmware includes the Active Transfer Library which 

is used in the FPGA to provide advanced functions for control and data transfer to/from 

the Arduino. 
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The DueProLogic FPGA Development System allows users to write HDL code (either 

Verilog or VHDL) that will implement any digital logic circuit. The userôs HDL code is 

compiled and synthesized and packaged into a programming file. The programming file 

is programmed into the Configuration Flash using one channel of the USB to Serial 

chip, the FT2232H.The Active Host SDK contains COM Port functions which 

maintains device connection, polling, writes and includes a unique receive mechanism 

that automatically transfers data from DPL when data is ready. It also alerts the user 

code when the COM Port has stored the transfer and the data is available to the software 

GUI (graphical user interface). Users do not need to interface with the USB Host Driver 

or any Windows drivers. They need only to include the Active Host SDK in their 

projects. The Active Transfer Libraries must be included in the FPGA project to take 

advantage of the configurability of the Active Host SDK. All of the drivers, libraries, 

and project source code are available at www.terranologic.com . 

 

http://www.terranologic.com/
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1.1 Test Driving the Active Host Test Application  

 
 

The DueProLogic board comes pre-loaded with the EPT_Platform_Demo HDL project 

in the FPGA. This project allows the user to test out the functions of the Active Host 

API and the board hardware.  

 

 

 

To test drive the application, connect the DPL to the Windows PC using a USB-C 

cable. Load the driver for the board. See the section ñEPT Driversò for instructions on 

loading the DPL driver. If the USB driver fails to load, the Windows OS will indicate 

that no driver was loaded for the device. In the case of the failed USB driver, try 

rebooting the PC and following the steps in the EPT Drivers section of this User 

Manual. 
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Next, open a Windows Explorer browser.  

 

Browse to the 

Projects_ActiveHost\EPT_Platform_Demo\EPT_Transfer_Demo\bin\X64\Debug\ 

folder on the DUEPROLOGIC_USB_FPGA_PROJECT_x.x_DVD. 

 
Double click on the EPT_Transfer_Demo.exe. The application should load with a 

Windows form.  
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 With the application loaded, select the FPGA board (EPT Serial Communications x) 

from the dropdown combo box and click on the ñOpenò button.  
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When the EPT Platform Demo software has properly accessed the board, the ñDevice 

Connectedò label will appear. 
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In the ñTransfer Controlsò Group, leave the Address set at 1 for the Transfer Controls 

Group.  

 

To exercise the Single Byte Transfer EndTerm, click the ñLoopBackò button in the 

Transfer Controls group. Type in several numbers separated by a space and less 256 

into the Multiple Byte textbox. Then hit the Multi Byte button. The numbers appear in 

the Receive Byte textbox.  
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Under LED Controls, press the ñEPTò button under the ñLoad EPT Imageò.  
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The characters ñEPTò will be displayed on the 6x6 LED array. All the characters cannot 

be displayed at once, so the ñShift Leftò or ñShift Rightò button must be pressed to see 

all characters. 
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Next press any of the numbered buttons in the ñLED Controlsò group. This will toggle 

the corresponding LED in the 6x6 LED Array. It performs this operation as a Block 

Write. So, an entire LED frame will be transferred to the DueProLogic each time a 

button is pressed.  
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To exercise the Block Transfer EndTerm, click the ñStartò button in the GPIO Controls 

group. The DueProLogic will sample the state of selected Input pins of the FPGA that is 

connected to a board edge connector. The Transfer Test Window will display the results 

of each pin, Hi or Lo 
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The results of each pin are displayed next to the image of the DueProLogic in separate 

buttons. 
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Each input at the board edge connector is floating, it has no solid connection to +3.3V 

or Ground. So, a mixture of Hi and Lo indications is normal.  

 

Next, click on the ñTri-Waveò button under the LED Controls Group. 
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Then, click on the ñInfiniteò Radio button in the ñGPIO Controlsò Group Box. 
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Then, click on the ñStartò Button. 
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Notice that the GPIOôs attached to the LEDS in the 6x6 LED Array are now Lo instead 

of Hi. 
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Click on the ñShift Leftò button.  
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Notice the GPIOôs connected to the LEDs will change as the image on the 6x6 LED 

image shifts. 
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.  

 
 

The user can also connect +3.3V or Ground using a jumper to any of the GPIOôs in the 

board edge connector. Be sure NOT to connect +3.3V to a Ground pin or Ground to a 

+3.3V pin. Consult the Data Sheet for the location of the Inputs on the connectors. 

 

1.2 Hardware Description   
The DueProLogic board is equipped with an Altera EP4CE6E22C8 FPGA; which is 

programmed using the Altera Quartus Prime software. The FPGA has 6672 Logic 

Elements and 276480 Total RAM Bits. An on board 66 MHz oscillator is used by the 

EPT Active Transfer Library to provide serial transfer using the UART method. Fifty 

Four I/Oôs from the FPGA are attached to six separate user connectors. The user 
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connectors are organized to fit the Due Arduino platform. There is a separate 36 pin 

dual row connector at the rear of the board arranged to mate with standard Bread 

boards. There are 36 green User LEDôs, two Slide Switches and two Push Buttons that 

are controllable by the user code. The hardware features are as follows.  

¶ Altera EP4CE6 FPGA with 6272 Logic Cells 

¶ Dual Channel High Speed USB FT2232H 

¶ 66 MHz oscillator for driving USB data transfers and users code 

¶ 100MHz oscillator for scaling up/down for users needs 

¶ Standard SD Card interface for memory expansion 

¶ 54 user Input/Outputs (+3.3V only) 

¶ 36 Green LED Array accessible by the user 

¶ Two PCB switches accessible by the user 

¶ Two Slide switches 

¶ Two PMOD Connectors 
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DueProLogic Block Diagram 
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DueProLogic 
Hardware

 
 

1.2.1 Host PC Connection 

The DueProLogic includes an LED that signifies the connection of the board with the 

Host PC. The connect LED has the word ñCONNECTò in silkscreen next to the LED. 

This LED will only light up once the Host PC  has correctly enumerated the USB 

device (FT2232HQ chip). When this LED is lit up it can tell the user three things: 

¶ Power has been applied to the DueProLogic via USB 

¶ The FT2232HQ chip is working properly 

¶ The Host PC has found the appropriate driver and will communicate with the 

DueProLogic 
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1.2.2 CONF DONE LED 

The CONF_DONE LED is connected directly to the FPGA CONF_DONE signal. 
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When this LED is lit, it signals to the user that the FPGA has been correctly configured 

from the configuration flash or the JTAG connection. 
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1.2.3 Jumper Settings 

There are six jumper selections on the DPL. These jumper selections will set up the 

DPL for proper operation and also some optional settings. 

 

1.2.3.1 JMP6 

The jumper setting JMP6 is used for proper operation of configuring the on board flash 

for the FPGA. 
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JMP6 is used to allow DCLK to pass from FPGA to the configuration flash. This 

jumper must have a shunt install on pins 1 and 2 for proper operation of the 

configuration flash and FPGA. 

 
 

When using the JTAG only operation of the FPGA (using the *.sof file to program the 

FPGA), this jumper should be removed. 
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1.2.3.2 JMP3 

JMP3 provides a pullup/pulldown to the ñNCONFIGò signal of the FPGA. When using 

the configuration flash to configure the FPGA, 

 

 
Do Not Add a jumper. When programming the FPGA using JTAG, connect a jumper 

between pins 1 and 2 to add a pullup to the ñNCONFIGò signal. 

 

  

1.2.3.3 JMP4 

JMP4 provides a pullup/pulldown to the ñCONF_DONEò signal of the FPGA. When 

using the configuration flash to configure the FPGA, 

 



FPGA Development System User Manual 

 

  Page 
34 

 
  

 
Do Not Add a jumper. When programming the FPGA using JTAG, connect a jumper 

between pins 1 and 2 to add a pullup to the ñCONF_DONEò signal. 

 

1.2.3.4 JMP5 

JMP5 provides a pulldown on the EN signal of the 1.2V Power Supply. 
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This jumper should remain unconnected for proper operation of the FPGA.  

 

Only use this jumper if the configuration flash file has become corrupted and the only 

method to load a new configuration flash file is to disable the FPGA. For further 

instructions on the use of this jumper please email Terranologic directly. 
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support@earthpeopletechnology.com 

sales@earthpeopletechnology.com 

 

1.2.3.5 JMP1 and JMP2 

JMP1 and JMP2 are used to add pullups to the I2C communication signals. 

 

 
 

If signals UB2 and UB3 are needed for I2C signals SDA and SDC, connect a shunt to 

the jumpers to provide the 2.7K Ohm pullup resistors. 

1.2.4 Inputs and Outputs  

Do not connect a 5Volt device to the DPL 

 

There are 54 Inputs/Outputs which are +3.3Volt only. The FPGA I/Oôs are organized as 

separate pins and connect to the Arduino connectors and separate connectors. Each I/O 

must be defined as input or output in the user code. Each pin of the connectors can 

behave as either input or output. Refer to the DueProLogic Data Sheet for exact pinout 

location. 

mailto:support@earthpeopletechnology.com
mailto:sales@earthpeopletechnology.com
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Each Header includes a Power and Ground connection which allows an easy way to 

power sensors or bread boards directly from the DPL. 

1.2.5 FPGA Configuration 

The Cyclone IV FPGA is configured for operation when the power is applied to the 

board. A dedicated Configuration Flash chip is included on the DueProLogic for the 

purpose of configuring the FPGA on power up. The DPL uses the second channel of the 

FT2232H chip as a dedicated Flash programming port. The Configuration Flash can be  
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programmed directly from Quartus Prime by using the EPT-Blaster driver. Follow the 

instructions in the ñEPT Driversò section of this manual. Follow the instructions in the 

section ñSetting up the Project and Compilingò to program the flash on the DPL. 

 

1.2.6 FT2232H Dual Channel USB to Serial Chip 

The DueProLogic contains an FTDI 2232H dual channel high speed (480 Mb/s) USB to 

FIFO (first in-first out) integrated circuit to interface between the Host PC and the 

FPGA. The FT2232H provides a means of data conversion from USB to serial/ parallel 

data and serial/parallel to USB for data being sent from the FPGA to the PC. Channel A 

is configured as a Flash Configuration bus and Channel B is configured as a serial bus. 
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FPGA Programming commands are transmitted via the channel A interface.  Channel B 

has one dual port 4Kbyte FIFO for transmission from Host PC to the FPGA, it also has 

one dual port 4Kbyte FIFO for receiving data from the FPGA to the Host PC.  

 

The serial communications pathway is used to send and receive data to/from the Host 

PC. The pathway comprises the USB-C Connector, USB to Serial chip and the Cyclone 

IV FPGA. The USB driver from FTDI is required for the FT2232H chip. Please see the 

section ñEPT Driversò for instructions on driver installation.  

 

 
 

The serial communications pathway between host and FPGA is transparent to the user. 

The Active Host API allows users to easily implement a data read/write in software. 

 
 

Please see the section ñActive Host Applicationò on instructions for how to use the 

Active Host API to build an application for data read/write between Host and DPL. 
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1.2.7 SD Card Interface 

The DPL includes a standard SD Card Interface. The SD connector is on the bottom of 

the DPL. This interface allows the user to add expansion memory or the standard SD 

interface. 
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1.2.8 SD Card Protocol 
There's a ton of information out there on using the MMC/SD SPI protocol to access 

SD cards but not much on the native protocol. This page hopes to rectify that with 

information helpful to those implementing a SD host or trying to understand what 

they're seeing on an oscilloscope.  

1.2.8.1 References 
Á The full MMC Specification is available as   JESD84-A44 from the   JEDEC website  

Á The  SD Simplified  Specification  from the SD Card Association covers most of 

the protocol  

Á The full SD specification is available after   joining  the SD Card Association 

http://www.jedec.org/download/search/JESD84-A44.pdf
http://jedec.org/
http://www.sdcard.org/developers/tech/sdcard/pls/
http://www.sdcard.org/developers/join/
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1.2.8.2 Compatibility 
MMC, SD, and SDHC cards are broadly compatible at the electrical and framing 

level. A properly designed controller should be able to handle them all. Some 

differences are:  

Á MMC cards are available in both High Voltage (2.7 -  3.6 V) and Dual Voltage 

(2.7 -  3.6 and 1.70 -  1.95 V)  

Á MMC is designed to support multiple cards on the same bus  

Á During initialisation MMC cards are clocked at 400 kHz or less  

Á MMC, SD, and SDHC all have different initialisation sequences  

1.2.8.3 Protocol 
The protocol is a strict master/slave arrangement where data is clocked 

synchronously from the host to the card or from the card to the host over digital 

lines. Commands are sent from the host to the card and all commands have either 

no response, a 48 bit response, or a 136 bit response. Some commands may also 

start a data transfer to or from the card.  

There are three types of signal:  

Á CLK, carrying the clock signal from the host  

Á CMD, carrying commands from the host and responses from the 

card  

Á DAT, carrying data from the host or data from the card  

There may be 1, 4, or 8 DAT lines. SD Cards can run at 0 -  25 MHz in Default Mode 

or 0 to 50 MHz in High -Speed Mode. MMC cards come in different grades that can 

run at up to 20, 26, or 52 MHz. No matter what all cards start up in 3.3 V, single 

DAT, and low speed mode with any other features negotiated during the 

initialisation.  

1.2.8.4 Physical layer 
All communication are at 3.3 V logic levels with 3.3 V being a high and 0 V being a 

low. CLK comes from the host and idles low. CMD and DAT are bidirectional and idle 

high. All are driven in a push/pull mode for speed.  
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Data is clocked into the host or card on the rising edge of CLK and changes on the 

falling edge. This is equivalent to the SPI (0, 0) mode.  

1.2.8.5 Framing 
The framing is a bit unusual. It feels like it was written by a embedded software 

engineer instead of a hardware or protocol engineer as the framing and use of 

CRCs is unusual and inconsistent. The advantage is that the framing maps through 

to a software only implementation pretty well.  

All transfers start with a zero start bit and finish with a one stop bit. A card may 

signal that it is still working on the response by keeping the CMD line high until the 

response is ready.  

All commands are 48 bits (6 bytes) long and all responses are either 48 bits (6 

bytes) or 136 bits (17 bytes) long. The 48 bit transfers can be thought of as an 8 

bit message ID, 32 bit argument, and 8 bit checksum.  

Bytes are transferred most significant bit first. Words are transferred most 

significant byte first.  

1.2.8.6 Commands and Responses 
A command or response has the following format:  

Bit  #  Value  Name  

47  1 0 Start bit  

46  1 1 for commands, 0 for responses  Transmitter bit  

45 -40  6  Command ID  

39 -8 32   Argument  

7-1 7  CRC 

0 1 1 Stop bit  

The CRC is a 7 bit CRC with polynomial x 7 + x 3 + 1. A table driven form can be 

found in the Linux kernel under   lib/crc7.c . Bitwise forms may be generated 

using   pycrc with the parameters  

http://lxr.linux.no/#linux+v2.6.32/lib/crc7.c
http://www.tty1.net/pycrc/
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-- width=7  -- poly=9  -- reflect - in=0  -- reflect - out=0  -- xor - out=0  -- xor - in=0  --
generate  c -- algorithm=bit - by- bit - fast  

such as  

for  ( int  b = 0;  b < 8;  b++)  
{  
    uint bit = crc & 0x40;  
 
    if  (( data & 0x80UL)  !=  0)  
    {  
        bit ^= 0x40;  
    }  
 
    data <<= 1;  
    crc <<= 1;  
 
    if  ( bit !=  0)  
    {  
        crc ^= 0x09;  
    }  
}  

Note that the final CRC must be ANDed with 0x7F.  

The CRC seed is zero and is calculated over the start, transmitter, command ID, 

and argument fields. The resulting CRC is compared for equality with the CRC from 

the message.  

Some examples are:  

An APP_CMD (55)  command  that  prefixes  a SD specific  command  

Bytes:  0x770000000065 

Bits:  0 1 110111 00000000000000000000000000000000 0110010 1 

Fields:  

Á Start bit = 0  

Á Transmitter = 1  

Á Command = 55 (decimal)  
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Á Argument = 00000000  

Á CRC = 0x32  

Á Stop bit = 1  

The CRC can be generated by feeding 0x77, 0x00, 0x00, 0x00, 0x00 into the CRC 

function above.  

The response  to  the  APP_CMD 

Bytes:  0x370000012083 

Bits:  0 0 110111 00000000000000000000000100100000 1000001 1 

Fields:  

Á Start bit = 0  

Á Transmitter = 0 (this is a response)  

Á Response = 55 (decimal)  

Á Argument = 00000120  

Á CRC = 0x41  

Á Stop bit = 1  

The response  to  CMD3 SEND_RELATIVE_ADDR  

Bytes:  0x03B368050019 

Bits:  0 0 000011 10110011011010000000010100000000 0001100 1 

Fields:  

Á Start bit = 0  

Á Transmitter = 0 (this is a response)  

Á Response = 3 (decimal)  

Á Argument = 0xB3680500  

Á CRC = 0x0C  

Á Stop bit = 1  

Note that this cards Relative Card Address (RCA) is 0xB368  

1.2.8.7 Data 
Data has the following format:  
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Bit  #  Value  Name  

4113  1 0 Start bit  

4112 -17  512*8   Data bits  

16 -1 16   CRC 

0 1 1 Stop bit  

Note that this is for a typical transfer of a block of 512 bytes. The host knows from 

the command that was sent how many bytes to expect back. There is no other way 

of knowing the message length.  

The CRC is is the ITU -T V.41 16 bit CRC with polynomial 0x1021. A table driven 

version can be found in the Linux kernel under   lib/crc -itu -t.c . Note that there is no 

such thing as 'the' CRC16 so make sure you get the right one.  

Unlike the commands or responses the CRC is calculated over all of the data bytes 

and does not include the start bit. The calculated CRC is checked for equality with 

the received CRC.  

PENDING: Add an example data message with CRC.  

1.2.8.8 Handover 
The CMD and DAT lines are bidirectional. Handover occurs at the end of a command 

where both the host and the card switch to input mode for two clocks before the 

card starts driving in push/pull mode. Some commands must be responded to in a 

fixed number of clocks but most allow an arbitrary time before the response must 

start.  

1.2.8.9 Initialisation 
To initialise a SD or SDHC card, send the following:  

Á Write 74 clocks with CMD and DAT high  

Á Write  CMD0 GO_IDLE_STATE. This will reset the card.  

Á Write  CMD8 SEND_IF_COND for 3.3 V parts. If any SDHC cards are  

present then you will get a wired -OR response with 0x3F as the command and 0xFF 

as the CRC and stop bit. Note that this must be sent or SDHC cards will not respond 

to the following steps  

http://lxr.linux.no/#linux+v2.6.32/lib/crc-itu-t.c
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Á Write  CMD55 APP_CMD 

Á Receive a 55 response  

Á Write  ACMD41 SD_SEND_OP_COND 

Á Expect a wired -OR response with 0x3F as the command and 0xFF as the 

CRC and stop bit  

Á Check the ready bit in the previous response. If the card is not  

ready then repeat the CMD55/ACMD41 until it is  

Á Write  CMD2 ALL_SEND_CID 

Á Expect a wired -OR response with 0x3F as the command and 0xFF as the 

CRC and stop bit  

Á Write  CMD3 SEND_RELATIVE_ADDR 

Á Expect a 3 response. The upper two bytes of the argument is the  

Relative Card Address (RCA) which is used in the next step  

Á Write  CMD7 SELECT_CARD with the RCA  

Á Expect a 7 response  

The card is now selected and ready to transfer data. See Figure 4 -1 'SD Memory 

Card State Diagram' in the simplified spec for more information.  

See section 4.7.4 'Detailed Command Description' in the simplified spec for more 

information on the commands and responses.  

MMC cards are initialised using a similar but different method.  

An example flow captured from Linux on a SC2440 is:  

Phase Command Response Notes 

CMD0 

40000000009

5 None 
 

CMD55 

77000000006

5 370000012083 
 

ACMD41 

SEND_OP_COND 

69001000005

F 3F00FF8000FF 

Card is 

busy 
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CMD55 

77000000006

5 370000012083 
 

ACMD41 

69001000005

F 3F00FF8000FF 

Card is 

still 

busy 

CMD55 

77000000006

5 370000012083 
 

ACMD41 

SEND_OP_COND 

69001000005

F 3F80FF8000FF 

Card is 

ready 

CMD2 ALL_SEND_CID 

42000000004

D 

3F1D4144534420202010A0400BC10088AD

FF 
 

CMD3 

SEND_RELATIVE_ADD

R 

43000100007

F 03B368050019 

RCA 

of 

0xB36

8 

Note the missing CMD8 as this controller does not support SDHC. I didn't capture the final 

CMD7. 

1.2.8.10 Reading 

Once initialised reading from a card is straight forward. 

To read a single page: 

Á Send CMD17 READ_SINGLE_BLOCK with the offset to read from as the 

argument 

Á Receive on the DAT lines 

Á Send CMD12 STOP_TRANSMISSION once the block has been received 

To read consecutive pages: 

Á Send CMD18 READ_MULTIPLE_BLOCK with the starting offset as the 

argument 

Á Receive as many blocks as you want on the DAT lines 

Á Send CMD12 STOP_TRANSMISSION once the done 
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Note that there will be a response to these commands and the response may be 

interleaved with the data. See Figure 3-3: (Multiple) Block Read Operation for more 

information. 

On SDHC cards the offset is in terms of 512 byte blocks. On SD cards the offset is in 

bytes and the number of bytes received depends onCMD16 SET_BLOCKLEN 

 

 

1.2.9 LEDs 

The DueProLogic includes a 6x6 Green LED array. Each LED is sinked to an 

individual pin on the FPGA. Each LED is current limited to 6mA. The total current 

consumed for all 36 LEDs is 216mAs. The FPGA can easily sink this current. So, 

individually sinking all 36 LEDs makes easy control for User Code. The DueProLogic 

also contains a method to turn on/off the LEDs in four unit blocks. A jumper is used to 

control the state of each LED block. 
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LED Power Control allows a group of four LEDs to be powered by one jumper. When 

the jumper is connected, the LEDs are powered by +3.3V. When disconnected, the 

LEDs will not light up and the IO pin in the appropriate Board Edge Connector can be 

used without an LED. 
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1.2.10 Pushbuttons  

The DueProLogic includes two pushbuttons that can be used in a way the user would 

like. They are both attached to separate debounce circuits. These pushbuttons were 

designed to use as little PCB are as possible. The switch is engaged by the plunger 

which is directed off the PCB.  
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The switches will momentarily provide a ground connection to the appropriate pin on 

the FPGA. When Idle, the signals are pulled high through a 10K Ohm resistor. 
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Component Net Name Pin on Cyclone IV 

SW1 UB66 91 

SW2 UB67 90 
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1.2.11 Power Options  

There are two power options for the DueProLogic 

¶ USB-C Connection to a PC (+5VDC) 

¶ Barrel Connector (+5VDC to +12VDC) 

The USB Micro B Connector is a the standard connector specified by the USB SIG.  

 

 

The Barrel Connector is the located on the front of the board. It has 2.0mm inner 

diameter and 5.5mm outer diameter. The inner male connection is the positive 

connection and the outer connection is the ground. This connection can accept between 

+5VDC and +12VDC power. However, great care must be used when using this 

connection. This power is applied to several pins on the I/O headers. Consult the Data 

Sheet for these connections. 
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1.2.12 Clock Domains 

There are two clock domains external to the Cyclone IV FPGA, 66 MHz and 100 MHz. 

The 66 MHz oscillator is a +3.3VDC device that provides a high speed clock to the 

FPGA. It is a CMOS device that provides a stable 66 MHz at ±50 ppm. This clock can 

be used directly in the user code or use it as an input to one of the PLLôs internal to the 

FPGA. It is intended that this clock will drive the logic of the user code. If a different 

clock frequency is required in the user code, use the PLL scale up/down to produce the 

desired clocking.  

 
The 100MHz oscillator is a +3.3VDC device that provides a stable source for high 

speed clocking. This oscillator can be used for higher speed functions such as fast 

communications, memories and control. 

 

Both oscillators have an enable signal that are individually controlled by the FPGA. The 

oscillators are operational when the enable signal is high. The oscillators enable signals 

each have 10K pullups to keep them on at all times. 

Component Signal Name FPGA Pin 

Y2 (66MHz Oscillator) 66MHZ_CLK 23 

Y3 (100MHz Oscillator) 100MHZ_CLK 88 

 

 

 














































































































































































































































































