DG
USB3.0 Host & Device IP  veirxe

Enchant your product with SuperSpeed!
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USB3.0-1IP Core intruduction

« [P Core to support USB3.0 SuperSpeed for Host (USB3H-IP)
or Device (USB3D-IP)

* Includes Protocol&Link Layer as well as DMAC,Host I/F, and
PIPE I/F

* Practical implementation is provided by reference design.

USB3.0-IP(Host)
Protocol Link Layer PIPE_IF
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* LTSSM: Link Traming and Status State Machine. LFPS: Low Frequency Periodic Signalmg
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USB3.0-IP Core meritl

* Supports SuperSpeed(5.0Gbps) of USB3.0 Standard.

* Provides controller function of either Host or Device side.
* Connects with external PHY device. (TUSB1310A of T.I)
e Includes USB3.0 PIPE interface. (250MHz@16bit)

* Saves FPGA resource usage by limiting SuperSpeed only.

Device-IP Core o . . Fmax| . i MULT! | DCM{ Design
(USB3D-IP) i o e
Spartan™6 (LY TINCASLN4ET-3F3G484] 182 | 2682 50 2 a9 ] 2 ISE* 1231

£ OrT Fmax | . MULT! | DCM ¢ X
Host-IP Core i - . T — = D$
(USB3H-IP) — e :
Spartan®6 (LXTINCASLN4ET-3FGG484] 180 | 2627 T0 2 Q 0 2 ISE®* 1231

USB3.0-1P resourc report (1 Control, 2 IN/OUT each)
2012/7/11 Design Gateway Page 3

USB3.0-IP Core merit2
e Supports 15 IN/OUT Endpoints at maximum.

— 1 Control Endpoint
— 7 IN/OUT Endpoints each at maximum.

e Supports all transport type.
— (Control/Bulk/Isochronous/Interrupt)

* Real board evaluation with Xilinx FPGA board
— (Both Host-IP and Device-1P) ,‘@
« Simple and easy connection user I/F.
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UsBz o
- Device-IP Core performance

e Best performance in existing USB3.0 system.
— High performance at both sequential and random access.

— Provides design that minimizes overhead.

I71ILE EBEE F-7FO ~LTH ESZLanguage) “

2 & Gryctallisk Mark 30
9 = 5SOMB = E: 0% (0/123MB) > TAE BRE T AT R e

Read [MB/s] Write [MB/s] : |

— | | -
41215.2 (174.6 « 194.9 166.9

s:4216.3 1168.3 #41192.2 1164.5

All
9w S0ME w F: 0% (0/127M8) -
Read [MB/s] Write [MB/s]

#144(72 146,07 425.70 27,21
% 54,55 52.33 €4127.90 128.73

USB3D-IP benchmark result
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(Reference: competitor result)

USB3.0 DG
s Gl Host-IP Core performance

* Extracts SuperSpeed upper limit!
— Raw sequential aceess (non-FAT) result:
— Read=412MB/s, Write=399MB/s (use USB3.0 RamDisk)

B Tera Term - GOMA VT A= fnvironment:

Eile Edit Setup Control Windom Help Use SP-605 Host reference design.

vone [Typel: [Nane T

5% b 1 V1A Labs, Tre. Port 55 5.0 b < ; COl}nect 4 port USB3.'0-Hub (frqm VLjA)
555 Wt & INTEL 5 Aledia (74 6B) AssEgn drvl as RamDisk el.nulatlon d'rlve .
Assign drv4 as Intel-SSD via ASMedia bridge

hi> mode s
AR CAUTION !! Chanzed to Supervisor Mode !!
HiHY CAUTION !! FAT system may be broken !!

—_— Raw data (non-FAT) performance

Supervisary 51 > dry &
WSC4 i= selected as Current Drive.

Supervizor: 4 > read 100 10000 100
Total= 32[MB] , Time= 124[nS] , Transfer speed = 270 [MB/s]
1]

SSD Read=270MB/s,Write=85MB/s

Supervizar; 42 > write 100 10000 10000
Do vou want ta write[Y/N] ? v
Total= 32[ME] . Time= 393[nS] . Transfer speed = 85 [WB/s]

RamDisk drive
Read=412MB/s, Write=399MB/s

Supervisor; 4 ¥ drv 12
MECT is selected as Current Drive.

Supervizor; 10 > read 1000 1000 0 10
Tatal= 32[MB] . Time= 81[nS] , Transfer speed = 412 [MB/s]
Supervizar; 13 > write 100 10000 10

L

S | | —

Do you want to write[¥/N] 7 v

Total= 32[ME] . Time= 83[nS] . Transfer speed = 399 [MB/s] (NOte) der RamDiSk iS SP-605 With
USB3H-IP performance result  Device-IP reference design.
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Core product line up

Supported FPGA and Core product

o )
Product Info.  Spartan-6 Virtex-6 . . ‘
Device-IP Core USB3D-IP002 USB3D-1P003 VIRTEX -6
Host-IP Core  USB3H-IP002 USB3H-IP003 —

& Released j

— )
Next product plan ARTIA| s ]
— Support Virtex—7/Kintex—7/Artix—7 T
Comming
\_soon —
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0 DG
Evaluation bit-file for Spartan-6

* Free bit-file for evaluation using SP-605
* Demo board (AB0O7-USB3FMC) is required

© USB3.0-IP demo board
. (AB07-USB3FMC)

USB3.0 port of
Host PC

m
- uration

Bit-file for evaluation

USB3.0-IP evaluation environment
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9 Demo board (AB0O7-USB3FMC)

Connects with FMC on SP-605/ML-605
 Mounts TUSB1310A (T.I) and peripheral circuit
e Mounts additional SATA Host connector

USB3.0
onnector
PHY device §
(TUSB1310A) SATA Host
connector
(FMC connector on solder side)
) m ABO? w )
AB07-USB3FMC
2012/7/11 Design Gateway Page 9

Reference Design (Summary)
* Real operation on SP-605/ML-605 and demo board.
— ISE/EDK/SDK project of evaluation bit-file

e Provides all HDL source code except IP-Core.
— Also provides MicroBlaze firmware by C source

£ Dasion Sorvmary éwnuu & Suaten Aasentt Vew 3
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USBZ.0 DG

R E{eference Design (Device function)

 HostPC can recognize storage class device
* Emulate RamDisk by DDR3 on SP-605

C = Computer Management

g File  Action View ‘Window Help -IE’IEI

R
Q Computer Management {Local) EI--- AAA-TTE =
=g ﬁﬁ Swstem Tools EI f Camputer
I @ Event Yiewer EI -:qp Disk, drives
!:] Shared Folders [ - Hieemandmish
E Local Users and Groups B B [\ Sy Mass Storage UISE Device
[#-&4 Performance Logs and lert: | - B |
Lo 3 Divice Manager i Human Interface Devices f HostPC can
[—]@ Starage (-2 IDE ATAJATAPT controllers recognize Storage
[+-ge Removable Storage - EEE 1394 Bus host controllers 1 o
: Disk Defragmenter Elﬂ Jungo Class dcvice
Disk. Management E.\_,ui' feyvboards
EEI--@ Services and Applications EIM Mice and other pointing devices
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USB2? e
==GFReference Design (Host function)

* Access to USB3.0 storage device by FAT16
* Issue command from serial console

B Tera Term - GOM4 VT
Eile Edit Setup Control Window Help
MMMWﬂINNWINHHIWIHNWIWMﬂWMWWMWMIﬁmﬂmﬂmﬂINNWINHHIWIHNWWMHWMWWMNMMM A

1 and by "HELP .
11ﬂmuﬂWﬂmmﬂmuﬂWﬂmmﬂmuﬂWﬂmmﬂmuﬂWﬂmmﬂmuﬂWﬂmmﬂmuuWﬂmmWM“WMWWWWMWM .
65> olp Execute FAT operation
ORI description >+ . .
E e e i L command via serial console
lale :3et Data and Time. \l
discon [n:] iDisconnect Device.
dry n:] tSelect Current Device.
wode  {S/H) :Select Mode, (S:Supervisor.N:Narnal}
zen ADDR] [LEN] [Mum/T] :Generate Data on Buffer.
dunp_[ADDR] {LEN} *Dunp Data on Buffer.
<o HIEATYSUSYEn  CRnRANAN. oo Ui B TR IO s s s e s
dir DIR} :Display a list of files in current directory.
cg E%% ﬁhin%e cu{r?nl di;gcln{y.
i fake(create) new dirsctary. .
del FN/DIR] iDelete file, ( ) R ' “/ “7 (s
?si( EH% %sf ?Exg P:E from Key Board. o O < n execute ra (non F T)
ype vee Lext file

chin  [#DOR] [LEM] [FN]  :Create binarv file from Buffer.
rbin  [ADOR] [LEN] [FM]  :Read binary file to  Buffer.
copy  [SRC] [DST] Copy  file from SRC to DST.

data by Supervisor mode

ren OLD] [NEW] *Rename file/directoy fron OLD to NEW.
--- (Paramerter)
AUDR/LEN] :Buffer address or Length by hex. [nfo 0x]
SEC] :Start Sectar by hex. [w/o 0x]
DIR] thbsolutes/Relat ive path, [1:/one/twa]
] :Short name only. [1:fone/tuo/T i lename. bin]

w

FAT operation menu of Host reference design

2012/7/11 Design Gateway Page 12




usey:

Application examplel

e Connect multiple high-resolution USB3.0 camera/video
* 3D process in FPGA and send data to PC via USB3.0

| High resolution image data ‘

0
T
il

Host & Dovive Comrobos F Cono

Pt & Doriv Comrtn I Goro

P . B Compadis I Eare

LA,
Eﬂé T

Pt . Bovies Compain I Gore

#&g‘_—l FPGA

3D image
rocessing
;  engine

Processed 3D
Image data

USB3.0
Device-1P Core

Camera
control
command

amera
Control
Logic

‘ USB3.0 High resolution camera/video |

/

USB3.0
Host-IP Core

High resolution 3D image processing system
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USB32

Universal Serial Bus 3.0
Host & Device Controller IP Core

Application Example2

* ‘Dual Role’ system that can operate both PC-connection and

stand-alone environment

* Prepare individual configuration data for Host/Device function

.\  Sensor
Data

=S
™
G a::D
1 [ -

%_, Q Switch FPGA
Function i

selector ConfigROM

In PC-connection mode, it operates as a
USB device and send data to HostPC
e (AtoA Cable)
—- (AtoB Cable)
Gonnector 2
In stand-alone mode, it -

PC

configuration file

operates as a USB Host
and write data to drive

* USB3.0 Drive

Dual Role measurement system

Reconnect to USB3.0
port of HostPC and
transfer data
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USB3:0 DG
S Inquiry

Detailed technical information on Web site

® or

Inquiry

a7 EBO 35758 YWD WIS
esgnatenay USE3.0 P W05 o dgwayicom/procucts P/ USE3-P/inder £

— Design Gateway Co.,Ltd.

USB3.0 IPcore

["Products

— E-mail : sales@design-gateway.com
— FAX : +662-261-2290 : P s s

@ “This IPcore provide ink layer and protocol layer. Physical layer interfaces to PHY chip by L.

DesignGateway provide 1-hour limited bit file for ilinx evaluation board. You can evaluate on ML6OS or
SP605 board before purchasing the IPcore.

Design Gateway also provides SATA-IP for Altera Go to USB3.0-IP <for Altera>

[Features of USB3.0-IPcore

® Compliant with the USB3.0 specification Revision1.0
® USB3.0 Host or Device Controller
 Implement link layer and protocol layer
 Physical layer interfaces to PHY chip by TI
1P core clocks are adjustable (250MHz for PIPE 1/F; more than 125MHz for internal)
 Support 16bit PIPE interface
 Support IN/OUT end point up to 15 points
- 1 point for control
- 7 points each for IN/OUT
 Support Al transmission taps (Control, Bulk, Isochronous and Interrupt transmission)
 simple transaction interface with Host processor or DMA interface
 Able to evaluate on ML605/SP60S board before purchasing the IPcore “&W Ask the bit file
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USBZ:
. Revision History

Rev. Date Description
1.7XE 2012/07/11 Release English presentation
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