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3 HERE DRI 3.1 USB 2.0 Host Controller M ## 3

31%1%‘%@%%@%

3.1 USB 2.0 Host Controller O#&1E

USB 2.0 Host Controller (%, ~4 7 v 7' mt& v —& Fjtd USB 7 /3
A ADICEEIN, v~/ 7/unraky—nbavr FEZfEL, vA
saruatyth—L USB T A AMOT—ZlEEZEHRLET, X 3-1
IZ. USB 2.0 Host Controller ®~7' 7 v 7 X T,

X 3-1 USB 2.0 Host Controller D7 1 v 7 X

<:> REG_Space Q:D

Micro < SDRAM interface NS
processor DMA_Controler

INTERFACE

_CTRL v Host

ULPI interface

CO:\\;EPFLET ¢:> PH Y

USB 20 host controller

32V RAEDER

ZDk® 7 v a Tk, FEIT USB 2.0 Host Controller OINERL 2 A2 2 D
SIATNZ DOV THEAT L £9°, USB 2.0 Host Controller ®NER L7 A # 13,
Capability L' A% Operational L' A% DMA LY AZ D 3O5DT
TV INET,
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3.3 Capability L v 2 ¥

% 3-1 USB 2.0 Host Controller DINEFL R # D437

7 RLA YA XA R) | =—F=v7 =44 B

Capability Registers

00h 1 CAPLENGTH Capability Register
Length

01lh 1 Reserved N/A

02h 2 HCIVERSION Interface Version
Number

04h 4 HCSPARAMS Structural
Parameters

08h 4 HCCPARAMS Capability
Parameters

Operational Registers

0Ch 4 USBCMD USB Command

10h 4 USBSTS USB Status

14h 4 USBINTR USB Interrupt
Enable

18h 4 FRINDEX USB Frame Index

1Ch 4 CTRLDSSEGMENT 4G Segment
Selector

20h 4 PERIODICLISTBASE Frame List Base
Address

24h 4 ASYNCLISTADDR Next Asynchronous
List Address

1Ch-3Fh Reserved N/A

4Ch 4 CONFIGFLAG Configured Flag
Register

50h 4 PORTSC Port Status/Control

DMA Registers

54h 4 MEMADDR DMA initial address

58h 4 DMACONFIG DMA configuration

3.3 Capability VTR ¥

Capability L ¥ A X D47 4 —)L KOEFIL, Enhanced Host
Controller Interface Specification for Universal Serial Bus {f£kdD¥ 7 + 3

V22IZFEHEH I N TWET,
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3.4 Operational L3V X %

3.4 Operational VY A ¥

Operational ' ¥ A% D& 7 4 —)L RO EFIL. Enhanced Host

Controller Interface Specification for Universal Serial Bus ft 6D ¥ 7 2 3

V23 TEHHEH I N TWVWET,
35 DMA LI R %

3.5.1 MEMADDR (DMA Start Address)

Address:

Size:

54h
32 bits

ZOLVPAZE, % DMA G LIEEIALOBGT LA 2R

LIZOIEH SN ET,
# 3-2 MEMADDR Register

v b B AT T 7 4V ME | #A
31:16 RO 16’b0 Reserved
15:0 R/W 16'b0 DMAGE A LI X IARBGT KL

A, NE24K RAMODO 7 R L A#iF I

0x0000~0x5FFF
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35DMA L U X H

3.5.2 DMACONFIG (DMA Configuration)
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Address:

Size:

58h
32 bits

ZOVVAAE, % DMA G LIEE AR T~ RENT 5720

WA S NET,
# 3-3 DMACONFIG Register
vy b 2L 7 7 4V MA it A
31:18 RO 14’b0 Reserved
17 R/W 1’b0 DMAFE A HH L/ & iAZ
0: DMAZE X A A
1: DMAFEAH L
16 R/W 1’b0 DMAZR
0: DMADBiiiZ ZER L 720
1: DMAD BA%f % B3k
15:0 R/W 15’b0 DMAFGi A LIEEIALT —# &,

HDMAGE A LIEE AR DT — 5 &

ZHARE, e AEIT24K,
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Gowin USB 2.0 Host Controller IP 5 5D E#FZ# K 4-1 1R LET,
F4-1E5DESE
Fm |B54 J5 1] ME(E > R) B!
AT LA VHE—T 2— R
1 clk_i | 1 A= ¥ AR
2 rst_n_i I 1 Vv M5, 7277 4 7Low
Host Controller SDRAMA > % —7 = — &
. FoTwVI MEB T T 47
3 cs Nn_i I 1
- Low
. A LA R—T G T 7T
4 rd_n_i I 1 N
4 7 Low
. BEIABARX—TIMET. T 7T
5 wr_n_i I 1 .
- 4 7 Low
6 addr_i I 8 T KL AN
DMAJSZEAE 5, Low L~ (dz —
7 dack i | 1 B —NDMAZLRITIGE L= &
ZRLET
DMAZLRIE 5, High Ll iR
8 dreq_o 0 1 A ka2 b u—7 23DMADERLR
EERLTWDAIEARLET
F—H A, rd_n_iZsHighd
9 dat_io (o] 8 B A A E—F U RIREET
ER
10 hardware_inter | O 1 RAMary ha—JH D ALRE
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4.2 USB 2.0 Host Controller SDRAM A > % —7 = — A D

4 {575 DY AT
Fie | fE54 J51A) ME(E > ) i
rupt_o o HighbL~JLIIARA b=z b

— I WNEIV AR Z R LT Z &
R LET

Host Controller PHY 1 & % — 7 o= — x [

11 phy clk_o o] 1 ULPIPHYD A1 7 & v 7

12 phy rst_o 0 1 ULPIPHYD U & v ME=

13 | ulpi_dir_i | 1 ULPI DIR{E &

14 ulpi_data_io (o] 8 ULPI DATAE &

15 ulpi_nxt_i I 1 ULPI NXT{5 =5

16 ulpi_stp_o o 1 ULPI STP{E 5

RS

LZDA & —7 = —AE, S5 ULPI PHY (28263 A 7=l S E 7,
4.2 USB 2.0 Host Controller SDRAM A V' Z —7 = — XD
ZAIVT

=P =NV AF EFHAHLIZWEAIE, cs n iz 0ty L,
addr i# LV UAXT RLAZEy FL, rd n_ilICED/ NV AERAEIED
VENH Y 9, GiAHLT —FIE, rd_n_i OLEH TR = 20 Toe K
Mz, dat_iolci/1&nE 7,

=P =NV VAFIEZIART-WIGAIE, cs nix 0ty L,
addr i #L Y AXOT RL A kY L, & %J/_\%LT X % dat_io IZ A )
LW N IWCADX VA EZRESELILERS Y £7, EXIARLT —H (1T
Wr_n_i OB ERY Ty PO Tadhw B #ZICH R L VA Z ICEXATR
F7
RS
o L IUAZADHHAH LB LOEZIALIEIEIL. 431 NEALTITORERH Y £7,
o HAIUIEMHEICONWTIE, £42EFZBHLTIZEN,

I/T‘/X&O)n)hﬁum_lbki% AFBDE A I /7%.41&.42 WL
£
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4.2 USB 2.0 Host Controller SDRAM A > % —7 = — A D

4155 DHH AT
X 4-1 Host Controller D L P A FZHAH LD Z A I 2 7K
cs_n_i c i~
o Tos ! P ' Tech '
rd_n_i —\";—p‘x'
add | ———{ R
dat_io {- DATA ¥
X 4-2 Host Controller DV VA FEEABLDI A I TH
cs_n_i 5-;, 7~
A p -:
e T”‘ )
wr_n_i 3"; p?il
:‘ Tadsw * Tadhw 'h'i
addr_i f'_. Address ;i
dat_iu CI Data }I

Z—F =N RAM Ot L & EXIALZ EIT LIZWEEITL
DMA HiE#FEHAT 2MERH Y 9, =—F—3 DMA Z s L7256
Z. ETT 7B RABT R A% LY A% MEMADDR ICE X AL, &I
DMA £ X ALt La~y FeETF—X K% DMACONFIG L VA #|Z
FXJAL, DMAenable 7 4 —/LV F%& 1|2ty b TAMLERH Y £4, 7K
A bhavbhan—IRdreqox 1ty L%, =2—V—23dack i %0
W2ty 456 &, DMAEZIALGEAH LE— RICAD 77,

DMA# A L, 22— =2 rd_n_ i ICED/ UV R Z54E X721,
RAFary b —F 37 FLANEICd n_ iDEIEH FRY = v 0 Toe B
MgICT —Z R RCT— 22 M LET,

DMA ZXAALH, 2—H =2 wr_ n i ITAD/ ULV A ZRE ST,
ARA Rz =137 FLRIEIZwWr n i OFNH ERD = v O THNES
RAM ZEJIZT — X H EX AL ET,

DMAFIAH LB LI OEZALF FA Mz be—FFwr n ird n_i
INIVADEET T N LET, ZOHH DMACONFIG THERIZERE 1
T —42RIGETDHE, FAMaryta—Fiddreqo%z 0ty FLT
ZODMAEKT LET,

DMA G LB L OESIALD I A I 72X 4-3 LIM4-4 R L&
R
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4.2 USB 2.0 Host Controller SDRAM A > % —7 = — A D

4{Z 5O N
[X] 4-3 Host Controller DMA #AH LD ¥ A 2 7K
dreg_o #
Tsudreqgdack ,
dack_i by /
#sa.d&omﬁ“' Toyar >
rd_n_i % / S /
| Toe
dat_io a0 data_1
[X| 4-4 Host Controller DMA E &AL DH A IV T
dreg_o # A
dack i % ) Toyow ! /
wr_n_i L # \ £
. ads‘.!' iadh\i H
dat_io dstal ' dstal
K427 IV T
INTA—H B 5/ IME e KA XA
Tcs wr_n_i/rd n_iZ’0izt |0 - ns
v M SALDHEID, cs_n_i
Dy b7 TR
Tch wr n_i/rd n in1liZE |0 - ns
v hENTHED, es_n_i
DR — )b RHFR]
Tadsw wr_n_inlicty X 0 - ns
ALDHEID, addr_i&
dat_ioOt& > 7 v
IRFfH]
Tadhw wr n_innlizty b & 34 - ns
N o, addr ik
dat_io? 7 — /L RIRFRE]
Tasr rd_n_i230i2ty hE#L |0 - ns
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4.2 USB 2.0 Host Controller SDRAM A > % —7 = — A D
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2AIT
INT A —H Bl B/ IME KA BT
Tahr rd n_in0icty b4 | 34 ns
7% o, addr_id B — 1
R REfH
Toe rd_n_i?nn0iZk& > h &4 | 50 ns
TINLT —2BAEIIC
725 F TORFH
Twp Wr_n_id /3L AT 17 ns
Trp rd_n_iD )L AHE 68 ns
Tsudreqdack | dack i230ic& > &4 |0 ns
HEIO, dreq oDt v
k7 > 7R
Tsudackrw rd_n_ifwr_n_i2s0iz& 0 ns
v M & BHEIO, dack_i
DOy N7 v T
Tcycr DMAGEAH L1 7L | 85 ns
Tcycw DMAE X ALY A 7L | 51 ns
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5GUI TDHERR

Gowin Y 7 F 7 =7 GUI D A == —,3— > Tools > IP Core Generator
ZHUTIP Z RN L - kT 22 ENTEET,

1. IP Core Generator ZBf <

a7 FBMERENT-%. [Tools > IP Core Generator] # P& %
‘a—( 5'1)0

5-1 IP Core Generator #Bf < Fi&

o A S —

2. USB 2.0 Host Controller IP == 7 B <

[Soft IP Core > Interface and Interconnect > USB 2.0 Host Controller
IP] Z®INLCHXT7V7 Y v 7 LET(X5-2),
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5GUI TORERL

X 5-2 USB 2.0 Host Controller IP == 7

Name Version USB 2.0 Host Controller
v Soft IP Core
~ Interface and Interconnect

& USB 2.0 Host Controller 10 Information

Type: US8 2.0 Host Controller
Vendor: GOWIN Semicar: ductor

Summary

Gowin USE 2.0 Host Controller IP complies with the Enhanced Host Controller Interface Specfication{EHCI). This 1P supports SRAM
interface and can be connected to any MICroprocassor that SUPPOTs SRAM Interface. This IF SUPROTTS ULFL interface and can be
connected to any USB2.0 transceiver that supports ULPT interface. Tt contains 24K RAM space to store TDs and data
Reference

= Reference S(CN) - TP reference designs and user guide

S(EN) - 1P reference designs and user guide

3. USB 2.0 Host Controller IP = 7 (A A% 1

USB 2.0 Host Controller IP = 7 O#& ki i 2 X 5-3 (Z~x LE9, 17
IZ. USB 2.0 Host Controller IP = 7 @R — MK T9, A%, Rk ATRE e
FF g T,
® [FileName] 7 4 —/V RTT7 7 A VDL ZRERTHZ ENTEXET,

® [ModuleName] 74— /L R Thvy 7« Va2 — LOLRIZHERET 5
ZEMNTEET,

] 5-3 USB 2.0 Host Controller D5 E

A7 IP Customization ? X
il
USB 2.0 Host Controller o
General
Device: |Gw2AN-18X |
Part Number: | GW2AN-UV18XUG400C7/16| Language: verilog ~
- swofw | File Name: |usb20_host_controller | Module Name: troller_Top
- Create In: le\ustO_Host_Controller\src\usb20_host_controller‘
e 3 -
—
. . L Options
—{.
RO Generation Config
e il
L, Disable I/O Insertion
e .
o
e 5 e
o
Cance
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