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USB3H-IP(USB3.0 Host function IP) demo manual  
Rev 1.4 E / 2 May, 2017 

 
This document describes USB3H-IP (USB3.0 host function IP-Core) evaluation procedure using Intel 

evaluation board (CycloneIV GX board, CycloneVE board, and ArriaV GX starter board) or Xilinx 
evaluation board (SP605, ML605, AC701, KC705, VC707 and ZC706 board) and USB3.0 adapter board 
with evaluation sof-file or bit-file 
 

1. Evaluation Environment 
This demo design operates under following environment shown at Figure 1 (for Intel) or Figure 2 (for 
Xilinx) 
 

1-1 Intel Environment 
For Intel USB3.0 Host-IP evaluation, user must arrange following environment. 
• Intel evaluation board (Cyclone IV GX board in this example) 
• USB3.0 adapter board from DesignGateway [Part# AB08-USB3HSMC] 
• USB3.0 A to B cable available in the market. 
• sof-file download tool (programmer) and NiosII console. 
• USB3.0 mass storage class device such as USB3.0-SSD/HDD or USB3.0 storage. 

 

 
Figure 1: Intel demo environment for USB3H-IP evaluation 

 
(Notes) Evaluation sof-file has 1-hour time limit operation after FPGA configuration.  
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1-2 Xilinx Environment 
For Xilinx USB3.0 Host-IP evaluation, user must arrange following environment. 
• Xilinx evaluation board (SP-605 in this example) 
• USB3.0 adapter board from DesignGateway [Part# AB07-USB3FMC] 
• USB3.0 A to B cable available in the market. 
• Xilinx bit-file download tool (iMPACT) and serial console such as Teraterm. 
• USB3.0 mass storage class device such as USB3.0-SSD/HDD or USB3.0 storage. 

 
Figure 2: Xilinx demo environment for USB3H-IP evaluation 

 
(Notes) Evaluation bit-file has 1-hour time limit operation after FPGA configuration.  
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2. General Description  
This demo design will introduce basic function of USB3.0 Host-IP and can check USB3.0 connectivity. 

Whole design project files including C-source code of CPU firmware (MicroBlaze/NiosII/ARM on Zynq) are 
attached to the IP core product, so user can understand core usage by source code reference. To help easy 
understanding, software includes minimum function for USB3.0 storage class communication, so this 
demo design has following limitation. 
In real product development, it needs to add necessary feature and/or edit software of the reference 

design.  
1. Device connection 

• Direct connection between USB3.0-IP demo board and mass storage class device. 
• Connect via single Hub is also possible. 
• This demo supports both types of bus-power device or self-power device. 
• For bus-power device, power dissipation should be less than 5Watt. 
• For self-power device, it is possible that demo design initialization sequence cannot match. 

2. Software Control 
• Demo firmware does not use OS or interrupt function. So user needs to notify device 

connection change (plug-in / plug-out) event by command line. 
• Some device only can accept connection control within several 10milli-seconds after plug-in. 
• For very slow device case, demo firmware may detect Watch Dog Timeout. (Very slow device 

such as USB Flash memory.) 
3. RAW Access 

• This menu is for basic function and performance evaluation. 
• Minimum software control reveals pure hardware performance. 

4. FAT System 
• This menu is for check compatibility in mass storage class. 
• FatFs (freeware) is used for this system implementation.  
• Due to freeware usage, this FAT system operation and FatFs design is not guaranteed. 

(Technical support is not provided for FAT System in this demo.) 
• Because CPU processor operation clock is slow, performance is not enough. 
• Other File System such as NTFS or exFAT is not supported. 
• User must select proper file system in real product development. 
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3. Evaluation Procedure 
 

3-1 Intel Evaluation Procedure 
For Intel USB3.0 Host-IP evaluation, follow evaluation procedure below. 
• Check that all board and USB device are powered off.  
• Connect USB Cable to USB connector on Intel board (J4 for CycloneIV GX board/J10 for CycloneVE 

board/J14 for ArriaV GX starter board) for JTAG programming and JTAG UART operation. 
• Set HSMC interface voltage of CycloneIV GX board to 2.5V. (Short J3 header. Refer to CycloneIV GX 

board manual for more detail.) 
• Connect adapter board (AB08-USB3HSMC) to HSMC connector. 
• Confirm that jumper socket is set (ON) at JP1 of the adapter board. 
• Connect USB3.0 AtoB cable (A connector side) with USB connector on the adapter board. 
• Connect opposite (B connector) side of USB3.0 AtoB cable to the USB3.0 device. 

 

 
Figure 3: Adapter board connection to CycloneIV GX board 
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Figure 4: Adapter board connection to CycloneVE board 

 

 
Figure 5: Adapter board connection to ArriaV GX starter board 
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• Power up all demo device, run Quartus Programmer on the PC, and download evaluation sof-file to 
the FPGA. After download finish, close Programmer software. (FPGA operation is already running 
and FPGA is waiting JTAG UART output.) 

• Run nios2-terminal from “NIOS2 Command Shell” as below Figure 6. 
  

 
Figure 6: start nios2-terminal 

 
• When JTAG UART starts its operation, it shows message as Figure 7. If nios2-terminal cannot start 

or this message is not appeared, check USB cable or download settings of Programmer. 

 
Figure 7: Host demo operation start message 
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• After sof-file download finish and JTAG UART operation start, check USER_LED0-3 status near by 

HSMC connector on Intel board. See Table 1 for LED definition. Note that LED0 blinks and other 
LEDs are OFF when USB cable is unplugged. When USB cable is connected again, LED will change 
its state as shown in Figure 8. 

 

LED status Description 

LED0 OFF FPGA configuration is not completed. 

Blink USB Cable is not connected. 

ON USB Cable is properly connected. 

LED1 OFF USB3.0 host operation is not started. 
FPGA board may have some trouble such as memory initialization fail. 

ON USB3.0 host operation started successfully. 

LED2 OFF Cannot complete USB3.0 Link initialization. 
Check HSMC connection between FPGA board and adapter board. 
Check that connected USB cable is compliant with USB3.0 standard. 

ON USB3.0 Link initialization is completed successfully.  
LED3 OFF Cannot start USB3.0 host operation. 

USB cable quality or connected device may have some problem.。 

ON USB3.0 host operation started and detected USB3.0 device successfully. 

Table 1: LED definition of Intel board 
 

 
Figure 8: USB3.0 host operation LED status on Intel board 

 
※ All LED will be OFF when 1-hour time limitation is expired.  
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3-2 Xilinx Evaluation Procedure 
For Xilinx USB3.0 Host-IP evaluation, follow evaluation procedure below. 
• Check that all board and USB device are powered off.  
• a) SP605/ML605: Connect USB mini-cable#1 to USB mini-connector on Xilinx board (J4 for 

SP605/J22 for ML605) for JTAG programming. 
• b) AC701/KC705/VC707/ZC706: Connect USB micro cable to USB micro connector on Xilinx board 

(U26 for AC701/U29 for KC705/U26 for VC707/U30 for ZC706) for JTAG programming. 
• Connect USB mini-cable#2 to USB mini-connector on Xilinx board (J23 for SP605/J21 for 

ML605/J17 for AC701/J6 for KC705/J17 for VC707/J21 for ZC706) for serial console I/F on HostPC. 
• Confirm that FMC interface voltage is 2.5V, and then connect adapter board (AB07-USB3FMC) to 

the FMC-LPC connector on Xilinx board. 
• Confirm that jumper socket is set (ON) at JP1 of the adapter board. 
• Connect USB3.0 AtoB cable (A connector side) with USB connector on the adapter board. 
• Connect opposite (B connector) side of USB3.0 AtoB cable to the USB3.0 device. 
 

 
Figure 9: Adapter board connection to SP605 board 
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Figure 10: Adapter board connection to ML605 

 

 
Figure 11: Adapter board connection to KC705 
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Figure 12: Adapter board connection to ZC706 

 

 
Figure 13: Adapter board connection to AC701 
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LED Status

 
Figure 14 Adapter board connection to VC707 
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• Power up all demo device, run serial terminal (TeraTerm for example) and set following 

communication parameter 
Baud Rate = 115,200 Data = 8bit Stop Bit = 1 Parity = None 

• a) Start iMPACT and download evaluation bit-file to the FPGA. 
b) For ZC706 board only, set SW11=”00000” to configure PS from JTAG, and set SW4=”01” to connect 
JTAG to USB-to-JTAG interface, as shown in Figure 15 and Figure 16. After that, open ISE 
command prompt and run bat file to download bit-file and elf-file to FPGA, as shown in Figure 17. 

 

 
Figure 15: SW11 setting on ZC706 board 

 

 
Figure 16: SW4 setting on ZC706 board 

 
 

 
Figure 17: Run bat file to program bit and elf file on ZC706 board 

 
 
• After bit-file download finish, check check GPIO_LED0-3 status on Xilinx board. See Table 2 for 

LED definition. Note that LED0 blinks and other LEDs are OFF when USB cable is unplugged. 
When USB cable is connected again, LED will change its state as shown in Figure 18. 
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LED Light Description 

DS3 OFF SP-605 FPGA configuration is not completed. 

Blink USB Cable is not connected. 

ON USB Cable is properly connected. 

DS4 OFF USB3.0 host operation is not started. 
FPGA board may have some trouble such as memory initialization fail. 

ON USB3.0 host operation started successfully. 

DS5 OFF Cannot complete USB3.0 Link initialization. 
Check HSMC connection between FPGA board and adapter board. 
Check that connected USB cable is compliant with USB3.0 standard. 

ON USB3.0 Link initialization is completed successfully.  
DS6 OFF Cannot start USB3.0 host operation. 

USB cable quality or connected device may have some problem.。 

ON USB3.0 host operation started and detected USB3.0 device successfully. 

Table 2: LED definition of Xilinx board 
 

 
Figure 18: USB3.0 host operation LED status on SP605 board 

 
※ All LED will be OFF when 1-hour time limitation is expired.  
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• After FPGA operation starts, nios2-terminal (for Intel) or serial console (for Xilinx) shows Figure 19 

message (same definition of LED1 for Intel and Xilinx board), if this message does not appear, check 
JTAG UART or USB-UART connection. 

 

 
Figure 19: Host operation start message 

 
 
• And when demo operation starts successfully, nios2-terminal/serial console shows Figure 20 message 

that lists connection status (this message should appear after LED3 for both Intel and Xilinx board).  
 

 
Figure 20: Successful operation message 
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4. Console Command 
 

This demo design includes following four command category. 
1. System and evaluation support command 
2. RAW access command 
3. FAT access command 
4. Component control command 
 
This demo design prepares following two work spaces in DDR memory 
1. RAM Disk storage area ( Mass storage5) : Capacity=63MB. 
2. System work area: Capacity=64MB. 
 
Because above work spaces are mapped on DDR memory, data in these area are disappeared by power 
cycle or FPGA configuration. 
RAM Disk is for command exercise of this demo system, and useful for command operation training, 
but small capacity as 63Mbytes available space and rather low performance. 
System work area is test data space for write and read operation to/from connected USB3 device. 
 
Command string does not distinguish large or small letter. All parameters of address and length are 
expressed as Hexadecimal (‘0x’ prefix is not necessary), and sector size is 512bytes. Command string 
can accept BS (BackSpace) on Serial console, but cannot accept BS on NiosII command shell. Note 
that this demo does not include perfect command string check. 
 
FAT system use “0:” or “1:” as a drive number. Directory name and file name should be Short Name 
(i.e. 8 character + “.” + 3 character file extension). Directory separator use “\” or “/”. This specification 
is determined by FatFs system. 
 
Refer to the following description for more detailed command usage. 
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1. System and evaluation support command 
1.1. HELP command 

 

1:> HELP 
 
List support command on the console, this list may change by current access mode setting. 
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1.2. DATE command 

 

1:> DATE 
 
This command is to set Year, Month, Date, Hour, Minute, Second parameter used in the FAT system. 
This Date parameters are always same value after system start up, so that manual update by this 
command is necessary if user wants to specify parameter. Note that system will not update these 
parameters automatically. This command will be failed and date settings are not changed when user 
input invalid value. 

 

 
 

1.3. DRV command 
 

1:> DRV  [n:] 
 
Change current drive number. 
This number is also used for target drive of RAW access command. 
In FAT system usage, when user do not specify drive number (such as “1”), this number is the target 
drive. 
Current drive number is shown in command prompt. 
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1.4. MODE command 

 

1:>  MODE  {S/N} 
 
This command changes access mode. If argument is not specified, it shows current access mode. 
‘S’ argument means ‘Supervisor’ mode that enables both RAW command and FORMAT command. 
‘N’ argument means ‘Normal’ mode that cannot execute RAW and FORMAT command. 
After start up, default access mode is Normal mode. 
When Supervisor mode is specified, ‘’Supervisor” string appears on command prompt. 
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1.5. GEN command 

 

1:> GEN  [ADDR] [LEN] [Num/I] 
 
This command generates test data pattern on the specified address of system work space. 
User can specify start sector address as [ADDR], fill length (sector unit in Hexadecimal) as [LEN], 
and test pattern as [Num/I]. 
If [Num/I] test pattern is specified by Hexadecimal value, this command fills specified area with this 
value. If [Num/I] is specified ‘I’ (or ‘i’), the command fills incremental + decremental pattern data. 
Because system work space is 64MBytes (= 128Ksector = 0x20000), user must specify [ADDR] and 
[LEN] within this address range of [0x20000]. 
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1.6. DUMP command 

 

1:> DUMP [ADDR] {LEN} 
This command displays data in the system work area. 
User can specify start address as [ADDR] and length as [LEN] by sector unit. If [LEN] is not 
specified, this command shows first 16 words data. 
Because system work space is 64MBytes (= 128Ksector = 0x20000), so that user must specify 
[ADDR] and [LEN] within this address range of [0x20000]. 
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2. RAW access command 
2.1. READ command 

 

1:> READ [ADDR] [LEN] [SEC] 
This command reads from the [SEC] sector address of the current drive with [LEN] sector length, 
and store to the [ADDR] sector address of the system work area. After command execution, it 
displays performance result on the console. 
When read data excesses end of system work space range (0x20000), command will store read data 
with overwrite operation from [ADDR] to the possible store range that is power of two within 
[ADDR]+[LEN] of the system work space. So in this case, last read data will remain in the system 
work space. For basic operation, set small read size if user wants to check or verify read data in 
detail, while set large read size if user wants to check read performance. 
If final sector address in current drive does not exists (i.e. exceeds final sector), then command fails 
with error result. 
If read length is more than 100Mbytes, then “.” mark is shown in the console to display read 
progress. 
User can execute this command only under Supervisor mode. 
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2.2. WRITE command 

 

1:> WRITE [ADDR] [LEN] [SEC] 
This command writes data from [ADDR] sector address of the system work area to the [SEC] sector 
address of current drive with [LEN] sector length. After command execution, it displays 
performance result on the console. 
When [ADDR]+[LEN] address excesses system work space range (0x20000), command will send 
data from [ADDR] to the possible store range that is power of two within [ADDR]+[LEN] of the 
system work space, and write data with repetitive operation. For basic operation, set small write 
size if user wants to simply check write operation itself, while set large write size if user wants to 
check write performance. 
If final sector address in current drive does not exists (i.e. exceeds final sector), then command fails 
with error result. If write length is more than 100Mbytes, then “.” mark is shown in the console to 
display write progress. 
Take care that this command will destroy existing file system on the current drive. 
User can execute this command only under Supervisor mode. 
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3. FAT access command 
3.1. FORMAT command 

 

1:> FORMAT [n:] 
This command executes format to the specified drive. FAT32 supports up to 2T Bytes capacity. 
Format command may take more than several minutes. 
All files and format information are removed by this command. 
User can execute this command only under Supervisor mode. 

 
 

3.2. DIR command 
 

1:> DIR  {DIR} 
This command lists current or specified directory. 
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3.3. CD command 

 
1:> CD [DIR] 
Change current directory. 
 

3.4. MD command 

 
1:> MD [DIR] 
Make directory 
 

3.5. DEL command 

 
1:> DEL [FN/DIR] 
Delete file or directory. Specified directory must be blank when user delete directory. 
 

3.6. EDIT command 

 
1:> EDIT [FN] 
Generate file by text style. After command type, command will change to edit mode and input type 
text into the file until user specify edit finish by <Ctrl + C> key. 

 
 

3.7. TYPE command 

 
1:> TYPE [FN] 
This command shows text data on the console. 
Because there is no way to stop or pause display operation in this command, user must avoid long 
text display by this command. The demo system does not guarantee any result if this command is 
used for non-text file. 
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3.8. CBIN command 

 
1:> CBIN [ADDR] [LEN] [FN] 
This command writes data from [ADDR] sector address of the system work space with [LEN] sector 
length to the [FN] file of the current drive. After command execution, it displays performance result 
on the console. 
When [ADDR]+[LEN] address excesses system work space range (0x20000), command will send 
data from [ADDR] to the possible store range that is power of two within [ADDR]+[LEN] of the 
system work space, and write data with repetitive operation. For basic operation, set small write 
size if user wants to simply check write operation itself, while set large write size if user wants to 
check write performance. 
If final sector address in current drive does not exists (i.e. exceeds final sector), then command fails 
with error result. Take care that maximum file size in FAT system is 4GByte (= 8Mega sectors = 
0x800000-1). If write length is more than 100Mbytes, then “.” mark is shown in the console to 
display write progress. 
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3.9. RBIN command 

 
1:> RBIN [ADDR] [LEN] [FN] 
This command reads from the [FN] file of the current drive with [LEN] sector length, and store to 
the [ADDR] sector address of the system work area. After command execution, it displays 
performance result on the console. 
When read data excesses end of system work space range (0x20000), command will store read data 
with overwrite operation from [ADDR] to the possible store range that is power of two within 
[ADDR]+[LEN] of the system work space. So in this case, last read data will remain in the system 
work space. For basic operation, set small read size if user wants to check or verify read data in 
detail, while set large read size if user wants to check read performance. 
If final sector address in current drive does not exists (i.e. exceeds final sector), then command fails 
with error result. 
If read length is more than 100Mbytes, then “.” mark is shown in the console to display read 
progress. 
 
 

3.10. COPY command 

 
1:> COPY [SRC] [DST] 
This command executes copy operation from the [SRC] file to the [DST] file. 
If available drive capacity is not enough, this command fails with error result. 
If copy length is more than 100Mbytes, then “.” mark is shown in the console to display copy 
progress. 
Note that this command operation is very slow due to the software process time. 
 

3.11. REN command 

 
1:> REN [OLD] [NEW] 
This command change [OLD] file or directory name to [NEW] name. 
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4. Component Control command  

To change device component such as plug-in or plug-out, following procedure is required. 
 
� Plug-in 

• Execute CONFIG command and recognize component information. 
• This recognition sometimes fails by device or timing reason, in such case, retry from 

plug-out. 
• If plug-out retry even cannot recognized, then execute CONFIG R command. 
• When recognition component is completed, then user can execute access command. 

� Plug-out 
• In normal condition, user can execute plug-out without any special process when device is 

idle (when console shows prompt). 
• Some device requires DISCON command before plug-out. 
• Execute CONFIG command and recognize new component information of disconnect. 
• When plug-out device is default device, then user must change default device. 
• User can execute plug-in again, in this case, CONFIG command of disconnection is not 

necessary. 
• In such plug-in case, user must follow plug-in procedure described above. 
 

 
4.1. CONFIG command 

 
1: > CONFIG {R} 
This command scans device component (connection) status and display. 
Because this design does not use interrupt feature, user must manually execute this command to 
recognize device component change by plug-in or plug-out. 
If device recognition is not successful, the user must retry plug-in/plug-out or type 
1:> CONFIG R 
… to execute reconnection. 
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4.2. DISCON command 

 
1:> DISCON [n:] 
This command execute disconnect process before mass-storage device plug-out. 
In normal operation, this command is not necessary. 
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5. Revision History 
Revision Date Description 

1.0 2012/01/06 1st Japanese version release 
1.1E 04- Mar-2015 1st English version release for both Altera and Xilinx 
1.2E 18-May-2015 Add board support 
1.3E 11-Mar-2016 Support AC701 
1.4E 02-May-2017 Support VC707 
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