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Revision History

Version Date Description Publisher
Rev.1.00 2012/06/21 | Initial release Yoshioka
Rev.1.10 2012/12/20 | Supported by Cypress FX3 SDK for Windows ver.1.2.1 Kiguchi

Please read this software license agreement carefully before downloading or using the Software. By
downloading the Software, you are agreeing to be bound by the terms of this software license. If you
do not agree to the terms of this software license, you may not download, install or use the Software.

Software License Agreement

Tokyo Electron Device Limited (“Licensor”) and Customer (“Licensee”) agree to the terms of this
software license as follows:

1. Licensor grants Licensee a nonexclusive license to use, copy, modify and distribute the
Software solely for development, production and sell of Licensee’s own products.

2. Licensee acknowledges that all title to the copyright and all other intellectual property
rights in and to the Software, its accompanying documentation and any copy made by
Licensee are the exclusive property of and remain with Licensor.

3. The Software is provided AS IS and without any warranty of any kind. In no event will
Licensor be liable to Licensee for any software problems (no obligation to render
technical support), infringement of any intellectual property rights, or any direct, indirect,
consequential, incidental damages or loss of profit arising out of the use of this Software
by Licensee or other third parties.

4. (1)Licensee shall not disclose any confidential information relating to Licensor’s
technical and marketing information on the Software (hereafter referred to as
“Confidential Information”). Licensee shall not disclose the Confidential Information
even within its organization except for authorized employees and the board
members.

(2)The Confidential Information does not include information which (a) is within the
public domain, (b) is already known to Licensee before the time it receives the same
from Licensor or disclosed by a third party as a matter of right and (c) is
independently developed by Licensee.
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1. Overview

This documentation describes the reference design of TB-FMCL-USB30 on TB-6S-LX150T-IMG2
platform. The reference design is structured by FPGA, Firmware and Application software.
Also, this documentation suggested how to design about USB3.0 interface.

Related documents:

All documents relating to this board can be downloaded from our website. Please see attached paper on
the products.

2. Reference Design Environment

2.1. FPGA Design Environment

Table 2-1 FPGA design Environment

Item Details Note
(OF] WindowsXP Professional SP3 -
CPU Intel Pentium 3.40GHz or Higher -
RAM 2.0GB or Higher -
Design Language Verilog-HDL -
Simulation Tool ModsimSE6.5a -
Synthesis Tool ISE Foundation (ISE13.2) -

Table 2-2 Platform board Environment

Item Details Note
FPGA Device XC6SLX150T-3FGG900 -
Logic Frequency GPIF Il I/F 100MHz, AXI I/F 200MHz -
FPGA 10 Pins 64 / 540 -
FPGA BRAM 10/ 268 -
Internal Registers 2,276 /184,304
Resources LUT 1,797 /92,152 -

2.2. Software Design Environment

Table 2-3 Software design Environment

Item Details Note
(O] WindowsXP Professional SP3 -
CPU Intel Pentium 3.40GHz or Higher -
RAM 2.0GB or Higher -
Design Language C Language -
Application design Tool Microsoft Visual Studio 2008 (GUI) -
Library CyAPlL.lib *1 -
Driver cyusb3.sys *1 -
Firmware Design Tool Eclipse IDE / ARM GCC / FX3 SDK *2

*1) Based on Cypress FX3 SDK for Windows ver.1.21
*2) It is included on Cypress FX3 SDK for Windows ver.1.21
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2.3. Operation Environment

Table 2-4 Operation Environment

Item Detail Note
WindowsXP Professional SP3 32bit
(O Windows7 Professional SP1 32bit -
Windows7 Professional SP1 64bit
CPU Intel(R) Core(TM) i5-2450M CPU @2.50GHz -
RAM 4.0GB -
USB3.0 Interface board
Boards TB-FMCL-USB30 i
FPGA Evaluation Platform
TB-6S-LX150T-IMG2

2.4. Reference Document of USB3.0 device

Please refer to following documentations with this reference design.

1) EZ-USB FX3 Software Development Kit: Download from the Cypress Web page

2) Getting Started with FX3 SDK.pdf: It is included in Cypress FX3 SDK for Windows ver.1.2.1
3) FX3 Programing Manual.pdf: It is included in Cypress FX3 SDK for Windows ver.1.2.1

4) FX3 API guide.pdf: Itis included in Cypress FX3 SDK for Windows ver.1.2.1

3. Entire Structure

Following figure shows the system block diagram of the reference design.

inrevum FPGA Evaluation Platform

REG
GPIFI
I/F
AXI
© IF

16KB [

Inter Connect

TB-FMCL-USB30

CYUSB3014

CPUARMS26EJ-S

EP1:0ut
GPIFll DMA EF1:In

EP2: Out
12S 5P 12C UART

Table 3-1 System Block Diagram

The reference design has three design blocks
FPGA(Master): Master controller into FPGA of TB-6S-LX150T-IMG2(Spartan6 LX150T).
GPIPII I/F is supported SlaveFIFO data transfer.
USB Control: CYUSB3012 is mounted on TB-FMCL-USB30.
Host PC: Application, Library and Driver software into Host PC

In the next session describe more detail functions.

Rev.1.10 TOKYO ELECTRON DEVICE LIMITED
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4. FPGA design

4.1. Overview of FPGA design

FPGA circuit decodes address from external USB host and access to internal memory area.
Following Figure shows a block diagram of FPGA inside circuit.

FPGA
. I » GPIF.CLK
83 > L » GPIF_CLK 180
oL L » GPIF_CLK 270
CLK_RST

—— AXI CLK

I » SYS RsST

——% REG_RST

CYUSB30 to AXI TOP ‘ ‘
0 » WFIFO =P REG
a
© CYUSB30 AXI AXI
§| to AXI Control t > INTERCONNECT > BRAM
(%))
=)
6 ( RFIFO 4") AXI Master
Interface
fx3_axi_bridge(FX3 to AXI Bridge)

E GPIF II Clock E AXI IF Clock ‘ XILINX IP Core

Table 4-1 FPGA Block Diagram

4.2. FPGA Pin Assign
Following Table shows a pin assign of FPGA.

Table 4-2 FPGA Pin Assign

Signal name | FX3 Pin Name | 10 | Pins | Active | Initial | Function
Clock & Reset
CLK200M_P - | 1 1 - Differential clock 200MHz
CLK200M_N - | 1 l - Differential clock 200MHz
FPGA_XRST - | 1 L - Reset signal
LED - (0] 1 H 0 Debug indication signal
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GPIF Il I/F
RESET_N RESET_N_FMC 0] 1 L - FX3 chip reset
SL_PCLK PCLK 0] 1 ) - Slave FIFO clock
SLCS_n CTLO (0] 1 L 1 Slave FIFO chip select
FIFO_ADDRJ1] CTL11 (0] 1 L 0 Channels address
FIFO_ADDR[0] CTL12 0] 1 L 0 Channels address
SLRD_n CTL3 (0] 1 L 1 Read enable
SLOE_n CTL2 0] 1 L 1 Output enable
SLWR_n CTL1 (0] 1 L 1 Write enable
PKTEND_n CTL7 (0] 1 L 1 Package end
DQIO0] DATAO 10 1 - z Data-bus
DQI[1] DATA1 10 1 - z Data-bus
DQI[2] DATA2 10 1 - z Data-bus
DQI3] DATA3 10 1 - z Data-bus
DQI[4] DATA4 10 1 - z Data-bus
DQI5] DATAS 10 1 - z Data-bus
DQI6] DATA6 10 1 - z Data-bus
DQI[7] DATA7 10 1 - z Data-bus
DQI8] DATA8 10 1 - z Data-bus
DQI[9] DATA9 10 1 - z Data-bus
DQJ10] DATA10 10 1 - z Data-bus
DQ[11] DATA11 10 1 - z Data-bus
DQJ[12] DATA12 10 1 - z Data-bus
DQI[13] DATA13 10 1 - z Data-bus
DQI[14] DATA14 10 1 - z Data-bus
DQI15] DATA15 10 1 - z Data-bus
DQJ16] DATA16 10 1 - z Data-bus
DQI[17] DATA17 10 1 - z Data-bus
DQI[18] DATA18 10 1 - z Data-bus
DQI[19] DATA19 10 1 - z Data-bus
DQI20] DATA20 10 1 - z Data-bus
DQI[21] DATA21 10 1 - z Data-bus
DQJ[22] DATA22 10 1 - z Data-bus
DQI[23] DATA23 10 1 - z Data-bus
DQJ[24] DATA24 10 1 - z Data-bus
DQI25] DATA25 10 1 - z Data-bus
DQI26] DATA26 10 1 - z Data-bus
DQI[27] DATA27 10 1 - z Data-bus
DQI[28] DATA28 10 1 - z Data-bus
DQJ[29] DATA29 10 1 - z Data-bus
DQI30] DATA30 10 1 - z Data-bus
DQI[31] DATA31 10 1 - z Data-bus
FLGA_n CTL4 | 1 L 1 Slave FIFO status flags of
current channel
FLGB_n CTL5 | 1 L 1 Slave FIFO status flags of
current channel

Rev.1.10
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4.3. Detail Functions

4.3.1. Clock Tree

CLK_RST_GEN (CLK_RST.v)

PLL_BASE
CLK_200M_P —— =

- - CLKIN1 CLKOUTO —>[>——> CLK_100M
CLK_200M_N —::>_> BUFG B

IBUFGDS CLKOUT! ——»[>———> CLK_100M_180

BUFS

CLkouT2 —»>—1—> AXI_CLK
BUF

CLKOUT3 \—>|>——> CLK_100M_270
BUFS
CLKCUT4

CLKOUTS

F_XRST ——>»[>0—>» R8T LOCKED

INV ’—>CLKFB|N CLKFBOUT
l¢ _‘
)

I
BUFG

XRST Delay
» 8D FFs » PLL LOCKED
» REG_XRST
> 8DFFs > S
> SYS_XRST
SOFT_RESET——»[>0—»{ © _

INV

F_XRST is active High and it is connected to SW9.
REF_XRST is targeting to REG_IF module and CYUSB3014.
SYS_XRST is targeting to all component and logic without CLK_RST_GEN module.
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4.3.2.

Following figure shows block diagram of USB GPIF.
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4.3.3. CYUSB30 AXI TOP internal interface

Table 4-4 CYUSB30 AXI TOP internal interface

Signal Name 1/0 Pins Active | Initial Function
System Parameter
DATA_WIDTH | - - 4 Bridge Data Bus bytes width
ADDR_WIDTH | - - 4 Bridge Address Bus bytes width
ID_WIDTH | - - 4 AXI I/F ID Width
USER_WIDTH | - - 4 AXI I/F USER Width
Clock & Reset
GPIF_CLK | 1 1 0 GPIF clock, 0 phase 100MHz(max)
GPIF_CLK_180 | 1 1 1 GPIF clock, 180 phase 100MHz(max)
GPIF_CLK_ADJ | 1 1 1 GPIF clock, 270 phase 100MHz(max)
AXI_CLK I 1 1 0 AXI clock 200MHz(max)
SYS_XRST | 1 0 1 System sync. reset(low active)
REG_XRST | 1 0 1 REG sync. reset(low active)
SOFT_RESET O 1 0 1 System soft reset output
GPIF_II I/IF
RESET_N (@) 1 L - FX3 chip reset
SL_PCLK (0] 1 1 - Slave FIFO clock
SLCS n (@) 1 L 1 Slave FIFO chip select
FIFO_ADDR (@) 2 L All0 | Channels address
SLRD_n (@) 1 L 1 Read enable
SLOE_n (@) 1 L 1 Output enable
SLWR_n (@) 1 L 1 Write enable
PKTEND_n (@) 1 L 1 Package end
DQ 10 32 AllZ | Data-bus
FLGA_n | 1 L 1 Slave FIFO status flags of current Channel
FLGB_n | 1 L 1 Slave FIFO status flags of current Channel
USER MONITOR I/F
MONITOR_RDY (@) 1 1 0 Monitor ready(active high)
MONITOR_BRAM_ADDR (@) 32 - - Monitor BRAM start address(write)
MONITOR_DATA_SIZE (@) 32 - - Monitor BRAM data size(write)
AXI IF
AXI_MST_AWID (@) ID_WIDTH - All 0 | Write Address Channel Transaction ID
AXI_MST_AWADDR (@) ADDR_WIDTH*8 - All 0 | Write Address Channel Address
AXI_MST_AWLEN (@) 8 - All 0 | Write Address Channel Burst Length code
AXI_MST_AWSIZE (@) 3 - All 0 | Write Address Channel Transfer Size code
AXI_MST_AWBURST (@) 2 - All 0 | Write Address Channel Burst Type
AXI_MST_AWLOCK (@) 2 - All 0 | Write Address Channel Atomic Access Type
AXI_MST_AWCACHE (@) 4 - All 0 | Write Address Channel Cache Characteristics
AXI_MST_AWPROT (@) 3 - All0 | Write Address Channel Protection Bits
AXI_MST_AWUSERION (@) 4 - All 0 | Write Address Channel address region index
AXI_MST_AWQOS (@) 4 - All0 | Write Address Channel Quality of Service
AXI_MST_AWUSER (@) USER_WIDTH - All0 | Write Address Channel USER signal
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AXI_MST_AWVALID (@) 1 0 Write Address Channel Valid
AXI_MST_AWREADY I 1 1 Write Address Channel Ready
AXI_MST_WID (@) ID_WIDTH All 0 | Write Data Channel Transaction ID
AXI_MST_WDATA O DATA_WIDTH*8 All 0 | Write Data Channel Data
AXI_MST_WSTRB (@) DATA_WIDTH All0 | Write Data Channel Data Byte Strobes
AXI_MST_WLAST (@) 1 - Write Data Channel Last Data Beat
AXI_MST_WUSER (@) USER_WIDTH All0 | Write Data Channel USER signal
AXI_MST_WVALID (@) 1 0 Write Data Channel Valid
AXI_MST_WREADY | 1 1 Write Data Channel Ready
AXI_MST_BID | ID_WIDTH All 0 | Write Response Channel Transaction ID
AXI_MST_BUSER | USER_WIDTH All0 | Write Response Channel USER signal
AXI_MST_BRESP | 2 All0 | Write Response Channel Response Code
AXI_MST_BVALID | 1 0 Write Response Channel Valid
AXI_MST_BREADY (@) 1 0 Write Response Channel Ready
AXI_MST_ARID (@) ID_WIDTH All0 | Read Address Channel Transaction ID
AXI_MST_ARADDR (@) ADDR_WIDTH*8 All0 | Read Address Channel Address
AXI_MST_ARLEN (@) 8 All0 | Read Address Channel Burst Length code
AXI_MST_ARSIZE (@) 3 All0 | Read Address Channel Transfer Size code
AXI_MST_ARBURST (@) 2 All0 | Read Address Channel Burst Type
AXI_MST_ARLOCK (@) 2 All0 | Read Address Channel Atomic Access Type
AXI_MST_ARCACHE (@) 4 All0 | Read Address Channel Cache Characteristics
AXI_MST_ARPROT (@) 3 All0 | Read Address Channel Protection Bits
AXI_MST_ARREGION (@) 4 All0 | Read Address Channel address region index
AXI_MST_ARQOS (@) 4 All0 | Read Address Channel Quality of Service
AXI_MST_ARUSER (@) USER_WIDTH All0 | Read Address Channel USER signal
AXI_MST_ARVALID (@) 1 0 Read Address Channel Valid
AXI_MST_ARREADY I 1 0 Read Address Channel Ready
AXI_MST_RID | ID_WIDTH All0 | Read Data Channel Transaction ID
AXI_MST_RUSER | USER_WIDTH All0 | Read Data Channel USER signal
AXI_MST_RDATA | DATA_WIDTH*8 AllO Read Data Channel Data
AXI_MST_RRESP | 2 All0 | Read Data Channel Response Code
AXI_MST_RLAST | 1 0 Read Data Channel Last Data Beat
AXI_MST_RVALID I 1 0 Read Data Channel Valid
AXI_MST_RREADY (@) 1 0 Read Data Channel Ready
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4.3.4. USB GPIF timing chart
Following figure shows a timing chart of USB GPIF.

j E
5
&
=
g
RN —d [N T T [N~ QL > Do
L T TN TN T (N T ~ N
8 g
] g
=
o RN RN [N T T T Td N
'-g L T TN TN TN TN TNy 7 N
@
o
O
£
= —
0]
LL
(N
<
] fu]
> =
g Q
o L L o
o
=
=
a
] [ = |
=
=
a
S I
1=
L I B S e ) M ]
5]
=
T
N
O
L ° S 2 o S S g ° = =
2 o E o 2 & ¢ 2T g 4
= & & @ § & £ @& =2 & &8
- = | — — gl E Is] = par
O] @ [} o W %] n 8 w L
T 0
[

Table 4-5 Write Access Timing Chart
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4.4. Register Map and Functions

4.4.1.

Register Map and Functions

Following table shows a register map of FPGA design,

Address Register Name R/W Functions Initial
System
0x00 ! R FPGA revision 0x2012_0221
0x04 SOFT_RESET R/W Soft reset 0x0000_0000
0x08 SYS_TEST R/W Debug 0x0000_0000
0x0C Reserved - - -
AXI I/F

0x10 P_AXI_AW_ADDR R/W Address of AW channel 0x0000_0000
0x14 P_AXI_AW_P1 R/W ID,LEN,BURST,SIZE of AW channel 0x1201_0000
0x18 P_AXI_AW_P2 R/W LOCK,CACHE,PROT, REGION of

AW channel 0x0000_0000
0x1C P_AXI_AW_P3 RIW QOS, USER of AW channel 0x0000_0000
0x20 P_AXI_AW_CTL R/W AW channel control 0x0001_0000
0x24 P_AXI_W_DATA RIW Data of W channel 0x0000_0000
0x28 P_AXI_W_P R/W ID,USER of W channel 0x0000_0000
0x2C P_AXI_W_CTL R/W W channel control 0x0001_0000
0x30 P_AXI_B_P R ID,USER of B channel 0x0000_0000
0x34 P_AXI_B_CTL R/W B channel control 0x0000_0000
0x38 P_AXI_AR_ADDR R/W Address of AR channel 0x0000_0000
0x3C P_AXI_AR_P1 R/W ID,LEN,BURST,SIZE of AR channel 0x1201_0000
0x40 P_AXI_AR_P2 R/W LOCK,CACHE,PROT, REGION of

AR channel 0x0000_0000
0x44 P_AXI_AR_P3 RW QOS, USER of AR channel 0x0000_0000
0x48 P_AXI_AR_CTL R/W AR channel control 0x0001_0000
0x4C P_AXI_R_DATA R Data of R channel 0x0000_0000
0x50 P_AXI_R_P R/W ID,USER of R channel 0x0000_0000
0x54 P_AXI_R_CTL R/W R channel control 0x0000_0000
0x58

= Reserved - - -
OXFF
Register Type
R: Read Only

R/W: Read and Write (some bit is R/C: Write 1 to Clear)
Address 0x58 to OxFF: Reserved.
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4.4.2. FPGA_RED register
Bit [31(30(29|28(27|26|25(24({23(22|21|20|19|18|17|16|15|14|13(12|11|10|9 (8| 7 4|3 1|0
Data Year Month Date
Type R
Init 0‘0‘1‘0‘0‘0|0‘0|0|0‘0|1‘0|0‘1|0‘0‘0‘0‘0‘0‘0‘1‘0‘0‘0‘1|0|0|0|0|1

Address 0x00
Initial 0x2012_0221
Function | FPGA Revision Register. It shows the generation date of FPGA bit file.
Name Bit Function
Year 31:16 Year
Data
Month 15:8 Month
Date 7:0 Data
Note
4.4.3. SOFT_RESET register
Bit 31‘30‘29‘28|27‘26|25|24|23|22|21|20|19‘18‘17‘16‘15|14|13‘12|11‘10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 ‘ 3 | 2 | 1|0
()
o
T
_|
Data ';U
m
0
m
_|
R/
Type R
Init 0‘0‘0‘0|O‘O|0|O|O|O|O|O|0‘0‘O‘O‘0|O|O‘O|O‘O‘O‘O‘O|O‘O‘O‘O|O|O 0
Address 0x04
Initial 0x0000_0000
Function | FPGA logic reset register
Name Bit Function
- 31:1
Data
0: Reset release
SOFT_RESET 0
1: Reset set(not reset FX3 Chip)
Note

Rev.1.10
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4.4.4. SYS _TEST register

Bit 31‘30‘29|28|27|26|25|24|23|22|21|20|19|18|17‘16‘15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5 413|210
® o)
) 3 e
|; @ I; Gﬁlo
S i '; 3
Data m| & e}
o|© 3 2| m
I;U m D 'm %
< % <|Z|
3 3|3 |m
— — =z
O o
R/
Type R R/CRR/ICRICIR/C
W
Init O‘O‘O|O|O|O|O|O|O|O|O|O|O|O|O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘OOOOOO

Address 0x08
Initial 0x0000_0000
Function GPIF Error control and Accessing enable of AXI-BRAM
Name Bit Function
- 315
0: GPIF_RD_ERR un-valid
GPIF_RD_ERR_VALID 4
1: GPIF_RD_ERR valid
0: Read operation has no errors
GPIF_RD_ERR 3
1: Read operation has errors
Data
0: GPIF_WR_ERR un-valid
GPIF_WR_ERR_VALID 2
1: GPIF_WR_ERR valid
0: Write operation has no errors
GPIF_WR_ERR 1
1: Write operation has errors
0: REG R/W AXI-BRAM access un-enable
REG_ACCESS_EN 0
1: REG R/W AXI-BRAM access enable
Note

4.45. AXI_QW_ADDR register

Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20‘19|18‘17‘16‘15|14|13‘12|11|10| 9 | 8 | 7 | 6 | 5|4 | 3 | 2 | 1|0

Data USER_AWADDR
Type RIW

Init o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o|o‘o‘o‘o|o|o‘o|o|o|o|o|o|o|o|o|o|o|o|o
Address 0x10

Initial 0x0000_0000

Function | Write address register of AXI-AW(AXI Master).

Name Bit Function
Data
USER_AWADDR 31:.0 Write data address input
Note Only used for register access for axi interface
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4.4.6. P_AXI_AW_P1 register
Bit 31|30 29‘28 27 26|25|24 23|22|21|20|19|18|17‘16 15‘14‘13‘12‘11‘10‘ 9 ‘ 8 ‘ 7 ‘ 6 ‘ 5 | 4 13 | 2 | 1 | 0
C
& % G c
py) % m %
I:(> | |;lj Pyl
Data = j§> > |:(>
c ) E S
& M z ©
_|
Type | R RW |R RIW RIW R RIW
Init O|O 0‘1 O| |O O|O|O|O|O|O|O‘l 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0|0 0|O|O|O
Address 0x14
Initial 0x1201_0000
Function | Parameter of AXI-AW P1
Name Bit Function
- 31:30
USER_AWBURST 29:28 00: FIXED, 01: INCR, 10: WRAP, 11: reserved
- 27
Data
USER_AWSIZE 26:24 AW channel SIZE
USER_AWLEN 23:16 AW channel LEN
- 15:4
USER_AWID 3.0 ID tag
Note
4.4.7. P_AXI_AW_P2 register
Bit 31‘30|29‘28|27‘26|25‘24|23‘22|21|20 19|18‘17|16 15|14‘13|12‘11 10‘ 9 ‘ 8|7 ‘ 6 | 5 ‘ 4|3 ‘ 2|1 ‘ 0
c c
C
m ) @ @
Py m by m
|> l;U |:(> I;U
Data = z = >
m U b —
® By, o 0o
o (@] T 0O
g = i ~
Type R RIW R RIW RIW R RIW
Init O‘O|O‘O|O‘O|O‘O|O‘O|O|O O|O‘O|O O|1‘1|1‘0 O‘O‘O O‘O|O‘O O‘O O‘O
Address 0x18
Initial 0x0000_0000
Function | Parameter of AXI-AW P2
Name Bit Function
- 31:20
USER_AWREGION 19:16 AW channel LEN REGION
- 15:11
Data
USER_AWPROT 10:8 AW channel PROT
USER_AWCACHE 7:4 AW channel CACHE
- 3:2
USER_AWLOCK 1.0 AW channel LOCK
Note
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4.4.8. P_AXI_AW_P3 register
Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20 19‘18‘17‘16 15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4 3‘2‘1‘0
C
@ @
m m
> A
Data 3§> |J§>
& o)
72}
m o]
m U)
Type R R/W R R/W
Init 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 O‘O‘O‘O 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0‘0
Address 0x1C
Initial 0x0000_0000
Function Parameter of AXI-AW P3
Name Bit Function
- 31:20
Data USER_AWUSER 19:16 AW channel USER
- 15:4
USER_AWQOS 3.0 AW channel QOS
Note
4.49. P_AXI_AW_CTL register
Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20‘19‘18‘17 16 15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘3‘2‘1 0
C
72}
m
> G
3 2
Data 8 z
3 s
! >
X o
.
m
zZ
R/
Type R R/C R
W
Init O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O 1 O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O 0

Address 0x20
Initial 0x0001_0000
Function Control register of AXI-AW
Name Bit Function
- 31:17
0: Write address of AW channel un-enable
USER_AWADDR_NEXT_EN 16
Data 1: Write address of AW channel enable
- 15:1
0: Write address of AW channel un-valid
USER_AWVALID 0
1: Write address of AW channel valid
Note Only used for register access for axi interface
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4.4.10. P_AXI_W_DATA register
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Bit 31|30‘29|28|27‘26|25‘24|23‘22|21‘20|19‘18|17‘16‘15|14‘13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5|4 | 3 ‘ 2 | 1 ‘ 0

Data

P_AXI_W_DATA

Type

R/W

Init O|O‘O|O|O‘O|O‘O|O‘O|O‘O|O‘O|O‘O‘O|O‘O|O‘O|O‘O|O‘O|O‘O|O|O‘O|O‘O

Address 0x24
Initial 0x0000_0000
Function Data register of AXI-W(AXI Master)
Name Bit Function
Data
USER__WDATA 31:0 Write data input
Note Only used for register access for axi interface

4.4.11. P_AXI_W_P register

Bit 31|30‘29|28|27‘26|25‘24|23‘22|21‘20 19‘18|17‘16 15|14‘13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5 | 413 ‘ 2 | 1 ‘ 0
& c
Data |JU ﬁ
: E
m O
Byl
Type R R/W R R/W
mit [o]olo]ofolofofo]o]ofo]o]o|of[o|o]o]olo]o]o]o]ofo]o]o|o[o|o]o]o]o0
Address 0x28
Initial 0x0000_0000
Function Parameter register of AXI-W
Name Bit Function
- 31:20
Data USER_WUSER 19:16 W channel USER
- 15:4
USER_WID 3:0 W channel ID
Note
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4.4.12. P_AXI_W_CTL register

inreviunii

Bit 31|30‘29|28|27‘26|25‘24|23‘22|21‘20|19‘18|17 16 15|14‘13|12‘11|10‘ 9 | 8|7 | 6 ‘ 5 | 4 | 3 ‘ 21110
C
72}
3
C c|C
E 7 2|5
O by % Y
Data 3 : _ !
> = =
| ] | <
Z = > | =
z 2 %15
! ©
m
zZ
R/ | R/
Type R R/C R/W R
W |wW
Init O|O‘O|O|O‘O|O‘O|O‘O|O‘O|O‘O|O 1 O|O‘O|O‘O|O‘O|O O|O‘O|O|O‘O 0|0
Address 0x2C
Initial 0x0001_0000
Function Control register of AXI-W
Name Bit Function
- 31:17
0: Write data of W channel un-enable
USER_WDATA_NEXT_EN 16
1: Write data of W channel enable
USER_WSTRB 15:8 Write data byte enable
Data
- 7:2
0: Write data of W channel is not the last one
USER_WLAST 1
1: Write data of W channel is the last one
0: Write data of W channel un-valid
USER_WVALID 0
1: Write data of W channel valid
Note Only used for register access for axi interface
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4.4.13. P_AXI_B_P register
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Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20 19‘18‘17‘16 15‘14‘13‘12‘11‘10‘ 9 ‘ 8 ‘ 7 ‘ 6 ‘ 5 ‘ 413 ‘ 2 ‘ 1 ‘ 0
@
c
m
o m
Data lm liU
< w
0 O
Py
Type R R R R
Init 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0‘0
Address 0x30
Initial 0x0000_0000
Function Parameter register of AXI-B(Write access acknowledge)
Name Bit Function
31:20
Data USER_BUSER 19:16 B channel USER
- 15:4
USER_BID 3:0 B channel ID
Note
4.4.14. P_AXI_B_CTL register
Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20‘19‘18 17‘16 15‘14‘13‘12‘11‘10‘ 9|8 |7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1|0
c c
7 h @
m m it
Py B I
Data 'w 'w w
pS) S ~
0 = &
) v <
R/
Type R R R R/C R
Init O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O O‘O O‘O‘O‘O‘O‘O‘O 0 O‘O‘O‘O‘O‘O‘O
Address 0x34
Initial 0x0000_0000
Function Control register of AXI-B
Name Bit Function
- 31:18
USER_BRESP 17:16 00: OKAY, 01: EXOKAY, 10: SLVERR, 11: DECERR
- 15:9
Data 0: USER_BRESP un-valid
USER_BVALID 8
1: USER_BRESP valid
= 7:1
0: GPIF is not ready for receive USER_BRESP
USER_BREADY 0
1: GPIF is ready for receive USER_BRESP
Note
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4.4.15. P_AXI_AR_ADDR

Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20‘19‘18‘17‘16‘15‘14‘13‘12|11|10‘ 9 | 8 | 7 | 6 | 5|4 | 3 | 2 | 1|0

Data USER_ARADDR
Type R/W
Init 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘O‘O‘O|O|O‘O|O|O|O|O|O|O|O|O|O
Address 0x38
Initial 0x0000_0000
Function Read address register of AXIAR(AXI Master)
Name Bit Function
Data
USER_ARADDR 31:0 Read data address input
Note Only used for register access for axi interface

4.4.16. P_AXI_AR_P1 register

Bit 31|30 29‘28 27 26|25|24 23|22|21|20|19|18|17‘16 15‘14‘13‘12‘11‘10‘ 9 ‘ 8 ‘ 7 ‘ 6 ‘ 5 | 4|3 | 2 | 1 | 0
C
& % G c
Py m m n
! 2 o 3
Data 2 > > >
2 o 2 z
Py} N m o
(%)) m P
_|
Type R RW | R R/W R/W R R/W
Init O|O 0‘1 O| |O O|O|O|O|O|O|O‘1 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0|0 0|O|O|O
Address 0x3C
Initial 0x1201_0000
Function | Parameter register of AXI-AR P1
Name Bit Function
- 31:30
00: FIXED
01: INCR
USER_ARBURST 29:28
10: WRAP
Data 11: reserved
- 27
USER_ARSIZE 26:24 AR channel SIZE
USER_ARLEN 23:16 AR channel LEN
- 15:4
USER_ARID 3.0 ID tag
Note

Rev.1.10 TOKYO ELECTRON DEVICE LIMITED 25




TB-6S-LX150T-IMG2 USB3.0 Reference Design Guide

4.4.17. P_AXI_AR_P2 register

inreviunii

Bit 31‘30|29‘28|27‘26|25‘24|23‘22|21|20 19|18‘17|16 15|14‘13|12‘11 10‘9‘8 7‘6|5‘4 3‘2 1‘0
c c
c c
= ) @ o
pol m T m
S -~ | »
Data P > Z >
) X o) Ryl
m Y hS —
o) Py B 0
o (@] T 0
e = i P
Type R RIW R RIW R/W R RIW
mit |0 ]o|o|of[ofofolo]o]ofolofo]oo]ojof[1|1][1]o]o]o]o]o]o]o]o]o]o]0]o0
Address 0x40
Initial 0x0000_0000
Function | Parameter register of AXI-AR P2
Name Bit Function
- 31:20
USER_ARREGION 19:16 AR channel LEN REGION
- 15:11
Data
USER_ARPROT 10:8 AR channel PROT
USER_ARCACHE 7:4 AR channel CACHE
- 3:2
USER_ARLOCK 1.0 AR channel LOCK
Note
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4.4.18. P_AXI_AR_P3 register

inreviunii

Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20 19‘18‘17‘16 15‘14‘13‘12‘11‘10‘ 9 ‘ 8 ‘ 7 ‘ 6 ‘ 5 ‘ 413 ‘ 2 ‘ 1 ‘ 0
C
@ @
m m
> »
>
Data b %
& Q
@ o)
o 1)
Pyl
Type R R/W R R/W
Init 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0‘0 0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0‘0 0‘0‘0‘0
Address 0x44
Initial 0x0000_0000
Function Parameter register of AXI-AR P3
Name Bit Function
- 31:20
Data USER_ARUSER 19:16 AR channel USER
- 15:4
USER_ARQOS 3.0 AR channel QOS
Note

4.4.19. P_AXI_AR_CTL register

Bit 31‘30‘29‘28‘27‘26‘25‘24‘23‘22‘21‘20‘19‘18‘17 16 15‘14‘13‘12‘11‘10‘ 9 ‘ 8 ‘ 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1({0
C
72}
m
|:U C
> n
) m
: :
Data O >
by} py)
! >
& =
> w)
|—|
m
zZ
R/
Type R R/C R
W
Init O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O 1 O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O‘O 0
Address 0x48
Initial 0x0001_0000
Function Control register of AXI-AR
Name Bit Function
- 31:17
0: Read address of AR channel un-enable
USER_ARADDR_NEXT_EN 16
Data 1: Read address of AR channel enable
- 15:1
0: Read address of AR channel un-valid
USER_ARVALID 0
1: Read address of AR channel valid
note
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4.4.20. P_AXI_R_DATA register

inreviunii

Bit 31|30‘29|28|27‘26|25‘24|23‘22|21‘20|19‘18|17‘16‘15|14‘13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5|4 | 3 ‘ 2 | 1 ‘ 0

Data

USER_RDATA

Type

R

Init O|O‘O|O|O‘O|O‘O|O‘O|O‘O|O‘O|O‘O‘O|O‘O|O‘O|O‘O|O‘O|O‘O|O|O‘O|O‘O

Address 0x4C
Initial 0x0000_0000
Function Data register of AXI-R(AXI Master)
Name Bit Function
Data
USER__RDATA 31:0 Read data output
Note Only used for register access for axi interface

4.4.21. P_AXI_R_P register

Bit 31|30‘29|28|27‘26|25‘24|23‘22|21‘20 19‘18|17‘16 15|14‘13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5 | 413 ‘ 2 | 1 ‘ 0
G c
gy il
Data l:u |;U
z z
sl
Type R R R R
Init O|O‘O|O|O‘O|O‘O|O‘O|O‘O O‘O|O‘O O|O‘O|O‘O|O‘O|O‘O|O‘O|O O‘O|O‘O
Address 0x50
Initial 0x0000_0000
Function Parameter register of AXI-R
Name Bit Function
31:20
Data USER_RUSER 19:16 R channel USER
- 15:4
USER_RID 3:0 R channel ID
Note
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4.4.22. P_AXI_R_CTL register

inreviunii

Bit 31|30‘29|28|27‘26|25‘24|23‘22|21‘20|19‘18 17‘16 15|14‘13|12‘11|10 918 |7 | 6 ‘ 5 | 4 | 3 ‘ 2 | 1|0
& a3 a
m m | m m
> 2|2 z
X
Data % g 2 23
- > m
m > = >
@ nlg g
o 310 <
R/
Type R R R R/C|R/C| R
w
mit [o]o]o]ofolofofo]o]ofo]ofo|of[ojo]o]olo]o]o]o]olo]o]o]o][o|o]o]0]o0
Address 0x54
Initial 0x0000_0000
Function Control register of AXI-R
Name Bit Function
- 31:18
USER_RRESP 17:16 00: OKAY, 01: EXOKAY, 10: SLVERR, 11: DECERR
- 15:10
0: USER_RRESP un-valid
USER_RDLAST 9
Data 1: USER_RRESP valid
0: R channel back data un-valid
USER_RVALID 8
1: R channel back data valid
- 71
0: GPIF is not ready for receive data
USER_RREADY 0
1: GPIF is ready for receive data
Note Only used for register access for axi interface
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5. Software Design

5.1. Firmware Design

This section describes the firmware of ARM926EJ-S into Cypress CYUSB3014 and method of
Descriptor, Vender Command and Download.

5.1.1. Descriptor
Following descriptor information is used in the reference design.

Note: This reference design provide descriptor for Full Speed but Full Speed is not tested.
Thus TB-FMCL-USB30 and the reference design are not support.

Device descriptor (USB2.0 Connection)

Table 5-1 Device Descriptor (USB2.0)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
Descriptor Size 1 12 Size of Descriptor
DescriptorType 1 01 Type of Descriptor (Device)
bcdUSB 2 0200 | Device Version (USB2.0)
Device Class 1 00 Device Class
Device Sub-class 1 00 Device Sub Class
Device protocol 1 00 Device Type (Interface descriptor)
Maxpacket size for EPO 1 40 EPO Maximum Packet Size (64Byte)
Vendor ID 2 04EC | Vender ID
Product ID 2 FO00 | Product ID
Device release number 2 0000 | Device release Version
Manufacture string index 1 01 Manufacture String Index “TED”
Product string index 1 02 Product String Index “TB-FMCL-USB30”
Serial number string index 1 03 Serial Number Index “110”
Number of configurations 1 01 Number of configurations(# of Descriptor)
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Device descriptor (USB3.0 Connection)

Table 5-2 Device Descriptor (USB3.0)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
Descriptor Size 1 12 Size of Descriptor
DescriptorType 1 01 Type of Descriptor (Device)
bcdUSB 2 0300 | Device Version (USB3.0)
Device Class 1 00 Device Class
Device Sub-class 1 00 Device Sub Class
Device protocol 1 00 Device Type (Interface descriptor)
Maxpacket size for EPO 1 40 EPO Maximum Packet Size (64Byte)
Vendor 1D 2 04EC | Vender ID
Product ID 2 FO01 | ProductID
Device release number 2 0000 | Device release Version
Manufacture string index 1 01 Manufacture String Index “TED”
Product string index 1 02 Product String Index “TB-FMCL-USB30”
Serial number string index 1 03 Serial Number Index “110”
Number of configurations 1 01 Number of configurations(# of Descriptor)

BOS Descriptor (Only for Super Speed)

Table 5-3 BOS Descriptor

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
bLength 1 05 Size of Descriptor
bDescriptorType 1 0D Type of Descriptor (BOS)
wTotalLength 2 0016 | Total Length.
It is included following device capability description.
bNumDeviceCaps 1 02 Number of Device Capability Descriptor
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Device Capability Descriptor (Only for Super Speed)
USB2.0 Expansion descriptor

Table 5-4 Device Capability Descriptor(USB2.0 Expansion)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
bLength 1 05 Size of Descriptor

bDescriptorType 1 0D Type of Descriptor (Device Capability)
bDevCapabilityType 1 02 Capability Type(USB2.0 Expansion)
bmAttributes 1

02 Capability Support Attributes

SS Device Capability Descriptor

Table 5-5 Device Capability Descriptor (SS device capability)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
bLength 1 0A Size of Descriptor
bDescriptorType 1 10 Type of Descriptor (Device Capability)
bDevCapabilityType 1 03 Capability Type (SS capability)
bmAttributes 1 00 Capability Support Attributes
wSpeedsSupported 2 000E | Supported transfer speed
bitO:LS, bitl:FS, bit2:HS, bit3: SS

bFuctionalitySupport 1 03 Bit number of available transfer rate
bU1DevEXxitLat 1 00 Maximum transition time of U1 to UO: [us]
wU2DevEXxitLat 2 0000 | Maximum transition time of U2 to U1: [us]
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Configuration Descriptor (High Speed)

Table 5-6 Configuration Descriptor (High Speed)

inreviunii

Filed Name Size Data Description (reference design)
(Byte) (Hex)
bLength 1 09 Size of Descriptor
bDescriptorType 1 02 Type of Descriptor (Configuration)
wTotalLength 2 0027 Total Descriptor Size
bNuminterfaces 1 01 Number of Interfaces
bConfigurationValue 1 01 Configuration Value
iConfiguration 1 00 String Index Number
bmAttributes 1 80 Configuration Attributes
bMaxPower 1 32 Maximum power consumption
HS: “bMaxPower” x 2mA

Configuration Descriptor (Super Speed)

Table 5-7 Configuration Descriptor (Super Speed)

Filed Name Size Data Description (reference design)
(Byte) (Hex)
bLength 1 09 Size of Descriptor
bDescriptorType 1 02 Type of Descriptor (Configuration)
wTotalLength 2 0039 Total Descriptor Size
bNuminterfaces 1 01 Number of Interfaces
bConfigurationValue 1 01 Configuration Value
iConfiguration 1 00 String Index Number
bmAttributes 1 00 Configuration Attributes
bMaxPower 1 32 Maximum power consumption
SS: “bMaxPower” x 8mA
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Interface Descriptor (High Speed)

Table 5-8 Interface Description (High Speed)

Filed Name Size Data Description (reference design)
(Byte) (Hex)

bLength 1 09 Size of Descriptor
bDescriptorType 1 04 Type of Descriptor (Interface)
binterfaceNumber 1 00 Interface Number
bAlternateSetting 1 00 Alternate Setting
bNumEndpoints 1 03 Endpoint Number
binterfaceClass 1 FF Interface Class Code
binterfaceSubClass 1 00 Interface Sub Class Code
binterfaceProtocol 1 00 Interface Protocol Code
binterface 1 00 String Index Number

Interface Descriptor (Super Speed)

Table 5-9 Interface Description (Super Speed)

Filed Name Size Data Description (reference design)
(Byte) (Hex)
bLength 1 09 Size of Descriptor
bDescriptorType 1 04 Type of Descriptor (Interface)
binterfaceNumber 1 00 Interface Number
bAlternateSetting 1 00 Alternate Setting
bNumEndpoints 1 03 Endpoint Number
binterfaceClass 1 FF Interface Class Code
binterfaceSubClass 1 00 Interface Sub Class Code
binterfaceProtocol 1 00 Interface Protocol Code
1

binterface 00 String Index Number
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Endpoint Descriptor (High Speed)
Bulk Out (EP1 OUT: PC to USB), Packet Size(512Byte)

Table 5-10 Endpoint Descriptor (High Speed: EP1 Out)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)

bLength 1 07 Size of Descriptor
bDescriptorType 1 05 Type of Descriptor (Endpoint)
bEndpointAddress 1 01 Endpoint number and Direction(EP1, Output)
bmAttributes 1 02 Transmission Type(Bulk transmission)
wMaxPacketSize 2 0200 | Maximum Packet Size (512Byte)
binterval 1 00 Interval time

Bulk In (EP1 IN: USB to PC), Packet Size(512Byte)

Table 5-11 Endpoint Descriptor (High Speed: EP1 In)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)

bLength 1 07 Size of Descriptor
bDescriptorType 1 05 Type of Descriptor (Endpoint)
bEndpointAddress 1 08 Endpoint number and Direction(EP1, Input)
bmAttributes 1 02 Transmission Type(Bulk transmission)
wMaxPacketSize 2 0200 | Maximum Packet Size (512Byte)
binterval 1 00 Interval time

Bulk Out (EP2 OUT: PC to USB), Packet Size(512Byte)

Table 5-12 Endpoint Descriptor (High Speed: EP2 Out)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)

bLength 1 07 Size of Descriptor
bDescriptorType 1 05 Type of Descriptor (Endpoint)
bEndpointAddress 1 02 Endpoint number and Direction(EP1, Output)
bmAttributes 1 02 Transmission Type(Bulk transmission)
wMaxPacketSize 2 0200 | Maximum Packet Size (512Byte)
binterval 1 00 Interval time
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Endpoint Descriptor (Super Speed)
Bulk Out (EP1 OUT: PC to USB), Packet Size(1024Byte)

Table 5-13 Endpoint Descriptor (Super Speed: EP1 Out)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)

bLength 1 07 Size of Descriptor
bDescriptorType 1 05 Type of Descriptor (Endpoint)
bEndpointAddress 1 01 Endpoint number and Direction(EP1, Output)
bmAttributes 1 02 Transmission Type(Bulk transmission)
wMaxPacketSize 2 0400 | Maximum Packet Size (1024Byte)
binterval 1 00 Interval time

Bulk In (EP1 IN: USB to PC), Packet Size(1024Byte)

Table 5-14 Endpoint Descriptor (Super Speed: EP1 In)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)

bLength 1 07 Size of Descriptor
bDescriptorType 1 05 Type of Descriptor (Endpoint)
bEndpointAddress 1 81 Endpoint number and Direction(EP1, Input)
bmAttributes 1 02 Transmission Type(Bulk transmission)
wMaxPacketSize 2 0400 | Maximum Packet Size (1024Byte)
binterval 1 00 Interval time

Bulk Out (EP2 OUT: PC to USB), Packet Size(1024Byte)

Table 5-15 Endpoint Descriptor (Super Speed: EP2 Out)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)

bLength 1 07 Size of Descriptor
bDescriptorType 1 05 Type of Descriptor (Endpoint)
bEndpointAddress 1 02 Endpoint number and Direction(EP1, Output)
bmAttributes 1 02 Transmission Type(Bulk transmission)
wMaxPacketSize 2 0400 | Maximum Packet Size (1024Byte)
binterval 1 00 Interval time
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Super Speed Endpoint Companion Descriptor (Only Super Speed)

Bulk Out (EP1 OUT: PC to USB)

Table 5-16 Super Speed Endpoint Companion Descriptor (EP1 Out)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
bLength 1 06 Size of Descriptor
bDescriptorType 1 30 Type of Descriptor (Super Speed Endpoint Companion)
bMaxBurst 1 0B Maximum Burst Packet Number
bmAttributes 1 00 Maximum Stream Number
wBytesPerInterval 2 0000 | Interval time

Bulk In (EP1 IN: USB to PC)

Table 5-17 Super Speed Endpoint Companion Descriptor (EP1 In)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
bLength 1 06 Size of Descriptor
bDescriptorType 1 30 Type of Descriptor (Super Speed Endpoint Companion)
bMaxBurst 1 0B Maximum Burst Packet Number
bmAttributes 1 00 Maximum Stream Number
wBytesPerInterval 2 0000 | Interval time

Bulk Out (EP2 OUT: PC to USB)

Table 5-18 Super Speed Endpoint Companion Descriptor (EP2 Out)

Filed Name Size Data Description (reference design)
(Byte) | (Hex)
bLength 1 06 Size of Descriptor
bDescriptorType 1 30 Type of Descriptor (Super Speed Endpoint Companion)
bMaxBurst 1 0B Maximum Burst Packet Number
bmAttributes 1 00 Maximum Stream Number
wBytesPerlnterval 2 0000 | Interval time
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inreviunii

5.1.2. End-point block diagram
Following Figure shows block diagram of end-point
CYUSB3014
USB2.0 EPO Contorl I/O 64Byte
or
USB3.0 EP1: Bulk Out
PaketSize 512 HS /1024 SS
EP1: Bulk In
PC PaketSize 512 HS /1024 SS
EP2: Bulk Out
PaketSize 512 HS /1024 SS
i SPI 12S
————r UART 12C
Serial [*1] [*1]

Note: [*1] SPI and 12S will be invalid after the firmware-boot at this reference design.

Table 5-19 End-Point Block Diagram

EPO: Control each vender request command transfers.
EP10ut: Data transfer PC to FX3.

EP1in: Data transfer FX3 to PC.

EP20ut: Command packet transfer PC to FX3.

FX3 is transferring data to FPGA by GPIF interface.
FPGA is Master of GPIF interface and transfer data to SlaveFIFO mode of the FX3.

5.1.3. Vender Request Command
Following command is vender request command of this firmware.

#define VR_FIRM_GET_VERSION 0xCO //Get_Firmware_Version
bmRequest Type bRequest | wValue windex wLength data
COh COh 0000h 0000h 0002h Firmware Version

[First Byte] Minor Version

[Second Byte] Major Version

Rev.1.10
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5.1.4. GPIFIl design

Following figure shows a GPIFIl connection

EZ-USB® FX3™

(=]
=y
=
F W e S S S

Application Processor

Table 5-20 GPIFIl connection

This reference design uses the SlaveFIFO mode of the FX3. The data bus is 32bit.

Block Diagram

PC

Data Transfer
- Register data
- BRAM data

Command Transfer

SlaveFIFO
EP1IN [Bulk]
Data
{FPGA -> PC)
EP1QUT [Bulk]
Data
{FC -> FPGA)
EP2CUT [Bulk]
Command
{PC -> FPGA)

FPGA

REG

GPIFII

IF BRAM

{via AXD

Table 5-21 Interface block diagram

GPIFIl is Slave FIFO mode then structured by data transfer end-point EP1In/Out and EP20ut.
FPGA is waiting command from EP20ut always then processing based on received command.
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Command Packet Format

<Command Packet Format>

| CMD ADDR | LENGTH | RESERVE
Command 32Bit  Address 32Bit Size 32Bit Reserve 32Bit

CMD:

Register Read: 0x0000 0004

Memory Read: 0x0000 0005

Register Write Start: 0x0000 0006

Register Write Stop: 0x0000 000E

Memory Write Start: 0x0000 0007

Memory Write Stop: 0x0000 000F

ADDR:

Write: Write to Address
Read: Read from Address

LENGTH:
Write/Read data 32 bit access count (1 = 4 Byte)

RESERVE:
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5.2. Firmware Download

Before downloading firmware, USB device driver software should be installed in your PC.
USB device driver software is provided by Cypress Web site.

File and Tools
At first, please download EZ-USB FX3 SDK form Cypress web site and install to your PC.

Device driver file for BootLoader/BootProgram (cyusb3.inf, cyusb3.sys, WdfColnstaller01009.dll)
If install Cypress FX3 SDK for Windows ver.1.2.1, these driver software in following folder.
[Selected folder when installing SDK]/Cypress/EX-USB FX3 SDK/1.2/driver/bin

..Jwxp/x86: Windows XP 32bit version
../wlh/x86: Windows Vista 32 bit version *1
.Jwlh/x64: Windows Vista/XP 64bit *1, *2
..Iwin7/x86: Windows 7 32bit version
.Iwin7/x64: Windows 7 64bit version *2

Driver software of reference design(using same SDK driver software)
These files are included in reference design.
[Extract folder]/SOFT/BIin/Sys

..Jwxp/x86: Windows XP 32bit version
../wlh/x86: Windows Vista 32 bit version *1
../wlh/x64: Windows Vista/XP 64bit *1, *2
../win7/x86: Windows 7 32bit version
.Iwin7/x64: Windows 7 64bit version *2

Download tool (CyControl.exe)

If install SDK Verl1.01, these driver software in following folder.

[Selected folder when installing SDK]/Cypress/EX-USB FX3 SDK/1.2/bin
Or select program from windows start menu.

[Program] — [Cypress] — [Cypress SuperSpeed USBSuite] — “control Center”

Note:
*1 This driver software is not checked with reference design.
*2 Windows mast start by “Disable Driver Signature Enforcement”. Please see Microsoft web site

Advanced Boot Options

for: wWindows 7
highlight your choice.)

with Networking
safe Mode with Command Prompt

Normally

Description: Allews drivers containing improper signatures toe be loaded.

ENTER=Choose ESC=Cancel
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Table 5-22 CYUSB3014 Boot up mode settings

PMODE[2:0] Boot up mode JP settings
JP4 JP3 JP2
F:0:0 GPIFIl Sync ADMUX (16bit) N.C 2-3 short | 2-3 short
F:0:1 GPIFIl Async ADMUX (16bit) N.C 2-3 short | 1-2 short
F:1:1 USB boot N.C 1-2 short | 1-2 short
F:0:F GPIFIl Async SRAM (16bit) N.C 2-3 short N.C
F:1:F I2C, On Failure, USB Boot is Enabled N.C 1-2 short N.C
1:F:F 12C only 1-2 short N.C N.C
0:F:1 SPI, On Failure, USB Boot is Enabled 2-3 short N.C 1-2 short
F:Float(N.C) 1:Connectoto Vcc 0:Connectto GND
FMODED
FMCDE1?
FMODEZ
VCE_2P5V VCE_2P5V VCEC_2P5V O T A L
WCC_3P3VY RE!
! ! !
& o @ R17 §
JP2 é JP3 é JP4 é 10Kk &
1 1 1 .
2 2 2 C
AZ2-3PA-2 54DSA[T1) AZ2-3PA-2 54DSA[T1) AZ2-3PA-2 5ADSA[T1)
2 swi1 P2
S S v
DGMD DGMD DGMND B3SN-3012P

Figure 5-1 CYUSB3014 Boot up mode setting circuit
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5.3. Installing Driver Software

This section describes how to install driver software on the computer connecting to the board.

5.3.1. Open Device Manager

Open Device Manager by selecting Windows Control Panel -> Device Manager. A device icon with
mark “1” will appear (e.g. “WestBridge”).

Click on this device and then Update Driver Software.

File Action View Help

L MalN=0N 7 Bo: R 17 Y
+ @ pid-big06 Update Driver Software
¢ oo Click-

g Disk drives
K Display adapters
e DVD/CD-ROM drives
g IDE ATA/ATAPI controllers
& Jungo
= Keyboards
F Mice and cther pointing devices
K Monitors
¥ Metwork adapters
5 Other devices
1 WestBridge
I Portable Devices
B Processors
& Sound, video and game controllers [
(M System devices |
@ Universal Serial Bus controllers

.

Figure 5-2 Updating Driver Software

5.3.2. Searching for Driver Software
Select Browse my computer for driver software to search for driver software you want.

bl I T
.. —
-
W Q) () o Update Drover Software - WestBrdge
‘L:
} How do you want to search for driver software?
-
M
= < Search automatically for updated driver software
" "‘ v 1 will seaech your computer and the [ntermet for the Late
| St o your device, unless you ve disabled the festure » your dende »
e
+ v OM
-1 -

2 P % Browse my computer for driver software
D Py Lo<ate and watall derver software manually
§
- 5 Browse my computer for driver software
"y .

-Click-

Concel
——

Figure 5-3 Specifying a Search Method
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File Action View Help
e%|m| 0| Hm| & ERb
P8
b @ J Update Driver Software - WestBridge
v
8 Browse for driver software on your computer
g I
& :: Search for driver software in this location:
AM TB-FMCL-USB30_Startup_1 00\ready for_download\Sys\win7\x86
LM : "
& N Set Driver Location
b ~Click-
P
[y
:‘i 1 2 Let me pick from a list of device drivers on my computer
5 This list will show installed driver software compatible with the device, and all driver
| LA | software in the same category as the device.
(e}
Figure 5-4 Specifying a Driver Store Folder
Driver Store Folder . C:/work/ready_for_download/Sys/win7/x86

5.3.4. Executing Driver Installation
A Windows security warning will appear. Click Install this driver software anyway.

- Device Manage
File Action View Help
e | @0 HE W EFRS
4 = psd-H 52
P
1 C§ () 1 Update Driver Software - WestBridge
ca D
& D
1=‘-3 D Inphalline . .
1D ¥ Windows Security ﬂ
o e ; : o -
alh &J Windows can't verify the publisher of this driver software
= Y, )
A ™M
=M
g
¥ g 2 Don'tinstall this driver software
o759 You should check your manufacturer's website for updated driver software
i for your device.
K P
P . .
o K < Install this driver software anyway
: 9 Only install driver software obtained from your manufacturer's website or
1 Sy disc. Unsigned software from other sources may harm your computer or steal
g U information.
. Install this driver software anyway
v See details .
-Click-
— S —

Figure 5-5 Install Driver without Signature
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5.3.5. Completion of Driver Software Installation
When the software installation has been completed successfully, click on the Close button.

File Action View Help l
as | M| D He| & 2 RdS

L o) L Update Driver Software - Cypress EZ-USB FX3 BootLoader
of | Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Cypress EZ-USB Fi3 BootLoader

Close
-Click-

Figure 5-6 Completion of Driver Software Installation
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5.4. Downloading USB3.0 Firmware

This section provides information on how to download USB3.0 Firmware.

5.4.1. Running CyControl.exe
Run C:/work/ready_for_download/CyControl.exe to download the firmware.

sr USB Control Center =10

File Program Help

URBStat AbortPipe ResetPipe X & @ # |
Descriptor info | Data Transfers Device Class Selection

<DEVICE> ==
FriendlyName="TB-FMCL-FX3 Reference Design USB3.0"
Manufacturer="TED"
Product="FMC-FX3" =l ||
SerialNumber="110"
Configurations="1"
| MaxPacket Size="0"
VendorlD="04 EC"
' ProductiD="F0 01"
Class="00h"
SubClass="00h"
Protocol="00h"
BedDevice="00 10"
BedUSB="03 00"
<BOS>
NumberOf DeviceCapability="02h"
DescriptorType="15"
DescriptorLength="5"
TotalLength="22"
| <USB20 Device Extension>
DescriptorLength="7"
Descriptor Type="16"
DeviceCapability Type="2" »

| Programming Succeeded

Figure 5-7 CyControl
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5.4.2. Programming the Firmware
From the CyControl menu, select Program => FX3 => RAM and specify
C:/work/ready_for_download/Firm/*.img in the Select file to download dialog.

#r USB Control Center = B B

[ rie %
| 1 Select file to download . ..
& d— — @ ¢ #F
5 Ol Look in: Firm - 02 E
: Nam - Date modified Type ) -
o |t FMCFX3RDesign 3/27/20125:21PM  DiscImag
Recent Places
Select
; " -Click-
Desktop
Librari.es
| .;&
Computer
ay, 4 m
[ | @
File name:
Network -
Files of type | Fimware Image files (*img) J a0
I —I ‘ Open as read-only 3

Figure 5-8 Specifying Firmware

5.4.3. Completion of Programming
When programming is successfully completed, TB-FMCL-USB30 Reference Design USB3.0 will
appear in the CyControl menu.

#r USB Control Center | = | =] ﬁ
File Program Help
s g : |
& = [ a [l URBStat AbortPipe ResetPipe X & @ #7 |
3 TB-FMCL-FX3 Reference Design USB3.0 Descriptor Info | Data Transfers | Device Class Selection
<DEVICE> -

FriendlyName="TB-FMCL-FX3 Reference Design USB3.0"
Manufacturer="TED"
Product="FMC-FX3" =
SerialNumber="110"
Configurations="1"
[ MaxPacketSize="0"
VendorlD="04 EC"
| ProductiD="F0 01"
Class="00n"
SubClass="00h"
Protocol="00h"
BedDevice="00 10"
BedUSB="03 00"
<BOS>
NumberOf DeviceCapability="02h"
DescriptorType="15"
DescriptorLength="5"
TotalLength="22"
[ <USB20 Device Bxdension>
DescriptorLength="7"
DescriptorType="16"
DeviceCapability Type="2" -

i Programming Succeeded

Figure 5-9 Completion of Programming
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5.5. Application Designing

5.5.1. Detail of Function
This application is following functions.

(OPNP Event Process
When connect / disconnect USB device, automatically application open or close USB device.
(A Register/AXI BRAM Single Access(write/read)
(ABulk Data Transfer (write/read)
(AMeasuring data transfer rate

&1, FMCFx2RefDesien B x|
— Device —UART
Device Mame FMG-F30ver:01.00)
Manufacturer Mame TED (VID-04EG PID-F001) Gom @ [CSRENE-] Open
e el f ol Baudrate 115200 v
BULK OUT, MaxPktSize 12288 Bytes, MaxBurst 11, 0x01
BILE IH, taxPkiSize 12288 Bytes, MaxBurst 11, 0z Parity INO 'I
BULE OUT, MaxPktSize 1024 Bytes, MaxBurst 0, 002
Data Bits IS vl
—GPIFL Stop Bits I] vl ﬂl
—Fee :I

Object & Internal Ree  ( AXI

Addr 0 [00000000  Dats 0x 00000000 |
—Bulk

Offset B [00000000 Sizs 1 [00001000 <= 16KBiyte
Wit File | e
Read File | _|
e Read ety
—Speed

“Wars to queue|1a DirectinanO—>USBL| Sk= |255ME| LI

el | OMByte/s i
CPU Utilization - 16%

inreviun

Figure 5-10 GUI of Application
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5.6. Operation of Application

File of application is stored in the following folder.
[Expand the ZIP file]/SOFT/Bin/App/FMCFx3RefDesign.exe
1]
FMCFx3RetD
ezign.exe

Please double clock this application.

5.6.1. USB Device information

— Device
Device Name :FMC- in(ver 01 ﬂﬂ) Eirmware Version
Manufacturer Name :TED (VIb= 101)

Spe :SuperSpeed

BULK ouT, MakatSRe 12288 Bytes, MaxBurst 11, 0x01
BULK IN, MaxPktSize 12288 Bytes, MaxBurst 11, 0x81
BULK OUT, MaxPktSize 1024 Bytes, MaxBurst 0, 0x02

- Device Name

- Manufacturer Name (Vender ID, Product ID)

- Speed: SuperSpeed(USB3.0) or HighSpeed(USB2.0)

- Endpoint information(Type / Direction / MaxPktSize, etc..

5.6.2. Register / AXI BRAM Single Access

Feg
Object ¢ Internal Feg % AXI |Target Register

fiddr O |nnnnnunn Data Dx|123456'.-‘8 |123455?e

Write data Read data

[Object] is selection for “Internal Reg” or “AXI”

- Write access to FPGA Register / AXI BRAM
1, Writing target address to [Addr] by HEX
2, Writing the data to [Write Data] by HEX
3, Clock the [Write] button

- Read access to FPGA Register / AXI BRAM
1, Writing target address to [Addr] by HEX
2, Clock the [Read] button
3, Read data is showed in [Read Data] by HEX

*Accessing Area: “Internal Reg”: 0x00 to 0x54, “AXI”: 32bit
Data is mirroring by 16KB size.
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5.6.3. Bulk Data Transfer
—Bulk

Offeet O [00000000 | Size 0 [0000T000  <=16KEyte

White File | [
Read File | [

- Memory write(PC to BRAM)
1, Writing top address of BRAM to [Offset] by HEX
2, Write the size of data to [Size] by HEX (Alignment 4Byte, Max 16KB)
3, Selecting the file of target data by [Write File]
4, Click the [Write] button to starting the data transfer

- Memory red(BRAM to PC)
1, Writing top address of BRAM to [Offset] by HEX
2, Write the size of data to [Size] by HEX (Alignment 4Byte, Max 16KB)
3, Selecting the file of target data by [Read File]
4, Click the [Write] button to starting the data transfer

- Data compare
1, Click the [Verify] button, the application will compare a [Write File] and a [Read File].
Comparing size is [Size]
*Match: it shows the “Verify Successfully”
*Mismatch: It shows the “Verify Failed at(first mismatch byte)”

5.6.4. Measuring the data transfer rate

Speed

Hmﬂawm$ﬁ mmmmFG¢%BTISW|%wm 4
Speed | OMByte/s Start

This function can measure the data transfer PC to BRAM and BRAM to PC.

1, Writing the number of cueing to [Xfers to queue] (Max: 128)

2, Setting direction of data transfer by [Direction]

3, Selecting data size by [Size] (256MB, 512MB or 1GB)

4, Click the [Start] button, The data transfer is starting and measuring the data transfer rate
5, If finished the [Size] of data transfer, GUI shows the rate to [Speed]

5.6.5. Shows CPU Utilization

GPU Utilization ﬂ 1%

It shows CPU Utilization of OS on real time.
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5.6.6. UART

Notice

This function needs a cable for connecting PC and CN7 of TB-FMCL-USB30.
The cable is not attached to TB-FMCL-USB30.

—UART
Cam @ Im Cpen
Baudrate Im
Par ity MO -
Data Bits m
Stop Bits m Clear

I

Log Window

[
1, Setting to each parameters
[Com] COM port number
[Baudrate] 115200 (this reference design)
[Parity] No (this reference design)
[Data Bits] 8 bit (this reference design)
[Stop Bits] 1 bit (this reference design)

2, Click to the [Open] button then open the COM port.
*If success to open the COM port, GUI shoes green at Com

UART Change to Green

Com & |coMs - Open
Baudrate 116200 -

Parity MO -

Data Bits 2 -
Stop Bits 1 - Cilear

3, If UART received log, GUI shows the log on windows
* Click [Clear] button then clear the log window.
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5.6.7. Register Write Sequence
The register write sequence uses EP20UT and EP10OUT then access to target address (4Byte).

PC FX3 FPGA

Register Write START

EP20UT:Command Send

———————— BulkOut
CMD : 0x06 EP20UT:
ADDR : addregs Register Write Start ; :
LENGTH : 1 9 Register Write Start

egister Write S
Command ?

EP10UT:Data Send

BulkOut

EP10UT: Register Write Data
Register Data

»)

Receive register data from

PC via FX3
EP20UT:Command Send
———————— BulkOut | ) )
CMD : OxOE _ Register Write Stop
) EP20UT:
ADDR : address Register Write Sto
LENGTH : 1 9 p

»

Stop Register Write
sequence

Figure 5-11 Register write sequence
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5.6.8. Register Read Sequence
The register read sequence uses EP20UT and P1IN then access to target address (4Byte).

PC

FX3 FPGA

Register Read START

EP20UT:Command Send

Register Read Cmd

BulkOut
CMD : Ox04 . =
ADDR : address Ezzi(:tg:head
LENGTH : 1 9

egister Rea
Command ?

FX3

Bulkin

EP1IN:
Register Data

Register Read Data

EF1IN:Data Receive

Rev.1.10

Figure 5-12 Register read sequence

TOKYO ELECTRON DEVICE LIMITED 53




TB-6S-LX150T-IMG2 USB3.0 Reference Design Guide inrellllm .

5.6.9. Memory Write Sequence

The memory write sequence uses EP20UT and EP10OUT then access to target address (Byte:
LENGTH)

PC FX3 FPGA

Memory Write START

EF20UT:Command Send

BulkOut )| Memory Write Start

EP20UT:
Memory Yvrite Start

CMD : Ox07
ADDR : BRAM afidress
LENGTH : size[Byte] / 4

EP10UT: Data Send

———— FukOut:PiSize) |
EP10UT:

| |
| |
| |
| |
| |

|
: Memory Data |
I > |
| |
| |
| |
| |
| |
| |
| |

emory Data Transfer

Receive memary data from
PC via FX3

Lgop for all data
Write data to BRAM

EF20UT:Command Send

4ML>
CMD: onF EP20UT- Memory Write Stop
ADDR : -~ Memory Write Sto
LENGTH : - ry P

»

Stop Memory Write sequence

Figure 5-13 Memory Write Sequence

*Alignment of LENGTH: Transfer size[Byte] / 4
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5.6.10. Memory Read Sequence

The memory read sequence uses EP20UT and EP1OUT then access to target address (Byte:
LENGTH)

PC FX3 FPGA

Memory Read START

EF20UT:Command Send

EF1IN:Data Receive oop for all data

BulkOut Memory Read
D : 0x05 :
ADDR : BRAM dddress Enpefn?améea .
LENGTH : size[Byte] / 4 Y
_________________________________ »
P e R
: Send data from BRAM to PC
| via FX3
: emory Data Transfer
| EP1IN:
| Bulkin: PkiSize| Memory Data
| <
|
|
|
|

Stop Memory Read
sequence

Figure 5-14 Memory Read Sequence

*Alignment of LENGTH: Transfer size[Byte] / 4
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5.7. Library and Device Driver

This reference design uses the SDK from Cypress. Please refer more details to following documents

= Library
[Expand the ZIP file] /Cypress/EZ-USB FX3 SDK/1.2/library/cpp/CyAPI.pdf

~Device Driver
[Expand the ZIP file] /Cypress/EZ-USB FX3 SDK/1.2/driver/CyUSB.pdf

Notice
Above condition is Cypress FX3 SDK for Windows ver.1.2.1.
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6. Appendix [Folder Structure]

Following folder structure is this reference design.

TB-FMCL-USB30_SampleSoftware_x.xx

L — SOFT
L — Source
|- — App ... Project file of application
L — Firm ... Project file of firmware
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=0 TOKYO ELECTRON DEVICE

=

PLD Solution Dept. PLD Division
URL: http://solutions.inrevium.com/

E-mail: psd-support@teldevice.co.jp

HEAD Quarter: Yokohama East Square, 1-4 Kinko-cho, Kanagawa-ku, Yokohama City,
Kanagawa, Japan 221-0056
TEL: +81-45-443-4016 FAX: +81-45-443-4058
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