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DMA Direct Memory Access BN

P Intellectual Property FIR AL

PHY Port Physical Layer Uit I E

R/W Read/Write EWiE]

R/WC Read/Write Clear IEWAEH 173

RO Read Only Rk

D Transmission Descriptor LRI FT

ULPI UTMI+ Low Pin Interface UTMI IG5
USB Universal Serial Bus T ERAT B2

14 FRZ SRR

P PSR AT M BORSCRE A AR P A A AT B ) L
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2.1 Mk

2.1 BEik

g

AT S 28 (Universal Serial Bus), @7 F AN USB, & ok
2%, FHT RS B AN A0 v £ IR B S 0
Gowin USB 2.0 Host Controller IP 2 EHCI %, Z#f SRAM $11,

Al UL SR S0 R SRAM 32 D M FE A8 A0 s S04F ULPL 21, FTLLE(EE
FFF ULPL 401K USB 2.0 Wk 28 A% . N ERELE 24K RAM FH], PAFFEIX

FelmitiiR 15 UL S A -

& 2-1 Gowin USB 2.0 Host Controller IP #iA

Gowin USB 2.0 Host Controller IP

e = ariel w2 WK2-2

AT A

WS Verilog (encrypted)

ZEWRIT Verilog

WATr & Verilog

M TR R

CREHE GowinSynthesis®

N FH R A Gowin® Software (V1.9.9Beta-5% L I)
V!

B o PR R SCRE R
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3 ThagHiid 3.1 USB 2.0 Host Controller 514

ThREIA

3.1 USB 2.0 Host Controller £&544

USB 2.0 Host Controller i T-fi kb H 28 5 i USB % 45 2 ] . USB Host
Controller HBERAEFESE 5 RiF USB W45, UOR HMAC PR a4, 2
AL EE S N USB &t [R] A dE 22 B, B 3-1 5 USB 2.0 L= 25 1)
REAE

3-1 USB 2.0 Host Controller ThEEE E

<}:{> REG_Spacs <}::>
Micro ¢ SDRAM interface SN
processor DMA_Controller
Ming Host
E v Q:

ULPI interface

—_— COLF;‘\\;:FIKGI <i:> PH Y

RAM 24KB

USB 20 host controller

3.2 HFMREX

AT EEA 4 USB 2.0 Host Controller N #2112 2840 A . BRI 25
AL AR N =2, /3 A& Capability 2717 %%, Operational 27 /7% L & DMA
AT
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3.3 Capability 75 77%%

£ 3-1 USB 2.0 Host Controller IS ER N7

Address Size(byte) Mnemonic Description

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 FF&%

Capability 77 f7#% 1 % 7B € X A] 2% Enhanced Host Controller
Interface Specification for Universal Serial Bus 7MY 2.2 T,

IPUG1174-1.0.1
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3 YyReitiid 3.4 Operational %17 7%

3.4 Operational 1785

Operational Zf {7 #% 1% 5 B € X 2% Enhanced Host Controller
Interface Specification for Universal Serial Bus M3 55 2.3 5.

3.5 DMA FF8%

3.5.1 MEMADDR (DMA Start Address)

Address: 54h

Size: 32 bits

I 25 A7 4 TAF T80 IR DMA 1215 (R a6 ik
% 3-2 MEMADDR Register

b oyt ERINME ik

31:16 RO 16'b0 Reserved

15:0 R/W 16’b0 DMABL/Sicaaihht; HNif24K RAMS
136 [ 00000 £ 0X5FFF

3.5.2 DMACONFIG (DMA Configuration)

Address: 58h

Size: 32 bits

W27 A7 2% FH T A7 T8GR DMA 325 fin 2> .
2R 3-3 DMACONFIG Register

Bt KH NN e Eitipa
31:18 RO 14’b0 Reserved
17 R/W 1’b0 DMALL/S
0: DMATE
1: DMAi%
16 R/W 1’b0 DMAIE K

0: NiERKHFDMA

1: 53R KEDMA

15:0 R/W 15'b0 DMAB/ 5 H KT

& IXDMALL/ SR, &KME
24K
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Gowin USB 2.0 Host Controller IP &5 5% X 1% 4-1 Fi7~.

R4E1ESEX

P9 | 58K Jile | ArgE | ik

RGN

1 clk_i | 1 P55

2 rst_n_i I 1 BAES, KBETAK

Host Controller SDRAM{Z [

3 cs_n_i | 1 FIRES, KA

4 rd_n_i I 1 AR E S, KPR

5 wr_n_i I 1 ERE T, IKHFA R

6 addr_i I 8 Hhk 28

. dack | | L DMAHW&% T AR

- % DMAiE 3k

8 dreq o o L DMA%EF%%U e FEL PR LR
il 4315 R A DMA

o dat_io o 8 giﬁiéﬂa Hrd_n_iyE SN, 2
EpLEZ W15 5, PR R

10 hardware_interrupt_o O 1 ;iﬁ;:iii;ﬁ? PR

Host Controller PHY$ 1]

11 phy clk_o o 1 ULPI PHY % A\ B g

12 phy rst o @) 1 ULPI PHYE {55

13 | ulpi_dir_i | 1 ULPI DIRE S
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4.2 USB 2.0 Host Controller SDRAM # [1 i 5

5 | BS54 Jm | A | R

14 ulpi_data_io (o) 8 ULPI DATAfE 5
15 ulpi_nxt_i I 1 ULPI NXT{5 5
16 ulpi_stp_o o 1 ULPI STPf5 %
!

[1]0b: O A T4 ULPI PHY .

4.2 USB 2.0 Host Controller SDRAM B[O/}

Y P RS, T es n i H 0, € addr_i EAFAFSbE, %
Hill rd_n_i ;P2 A — IR UK b 2B 2 rd_n_i T FEHTEY Toe JE i HiAE dat_io
o

UH PR ES A0, 8 cs n i B 0, 8 addr_i B Narfissithbl, 8
BHH R AR dat_io b, =6 wr_n_i FEAE— IR GUkE . BEHESTE wr_n_i
FFHHTE Tadhw J5 5 A2 H 37745
!
o RN FFAEA M S AR AR ZE UL 4 FAE N AL .
o I FHHIEN S H K 4-2,

Kl 4-1 F1E 4-2 73l 5 5 T A7 g i v
4-1 Host Controller iEH 7250 FE

cs_n_i %;. 2
- T P ' Tch '
rd_n_i 1{-
:l ss.rl: Tshrl: :
adr | ———& e )
Toe ",
1 ' A A .
dat_io {- DATA ¥
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dreg_o

dack_i

rd_n_i

dat_io

IPUG1174-1.0.1

4 556k 4.2 USB 2.0 Host Controller SDRAM #2 [} /3
[E] 4-2 Host Controller B & 17201 F &
cs_n_i i P
'HTH Tch
wr_n_i 5’( H‘i
addr i - Address ;
dat_io "C Dats .\3

M RS N RMA B, 752580 DMA 77 A f ki —
X DMA, 215 i bk 5 N\ %7 /745 MEMADDR, ¥ DMA 5/i3%
4 LA B K 25 N DMACONFIG % /74%, F- 6 H + DMA enable 7B &
1, ZEFFENIIERI2 5 dreq_o B 1 /5, H/¥ dack_i B 0, # A\ DMA 5/
B

7E DMA B R, 5] rd_n i P2 AE AR, R e B
R BT, FEREAS rd_n_i RIS Toe Jo, i B AR B4R

£ DMA 5, ] wr_n_i P2 A ko, LG Bl i
R BEIT, fEREAS wr_n_i EFHEE AN RAM 5[],

£ DMA 325 R i, FEHEEHIE RS wr_n_ilrd_n_i kN2, SEE
15 %] DMACONFIG F ) 7K ERE, EHE %84 dreq_o B 0, 45
AU DMA.

Kl 4-3 1] 4-4 7357 DMA 2587 &
& 4-3 Host Controller DMA %R FE

_ S \
X /
bt = >
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4.2 USB 2.0 Host Controller SDRAM #: [T} )5

[E] 4-4 Host Controller DMA ERFE

dreq_o # \
"m . .
dack_i B 3 Toyow ' Y
wr_n_i m
datio Eam (e
%< 4-2 Timing Characteristics
ZH Eifi Min Max L XA
Tcs cs_n_ifEwr n_i/rd ni |0 - ns
B ORI ) 2SI 1]
Tch cs_n_ifEwr_n_ird_n_i |0 - ns
B 15 B ORI 1]
Tadsw addr_iflidat_iofEwr_n_i | O - ns
B LA ) LI 8]
Tadhw addr_iflidat_iofEwr_n_i | 34 - ns
B 15 B ORI 1]
Tasr addr_iffrd_n_i&HO/IK | O - ns
evainglE|
Tahr addr_iferd_n_iEOJ51 | 34 - ns
{RIFI ]
Toe rd_n_iEO0Z= A 2 | 50 - ns
[F]
Twp wr_n_ifki s B 17 - ns
Trp rd_n_ifikid i 68 - ns
Tsudreqdack | dreq_oftdack_i#OH] | O - ns
(1) 4 37 o ]
Tsudackrw dack_ifErd_n_iwr n_i |0 - ns
B OR( ) ORATF IS [8]
Tcycr DMAL A 31 85 - ns
Tcycw DMAZ; J& ] 51 - ns

IPUG1174-1.0.1
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Sﬁﬁﬁﬂﬂﬁ

15 5 2 SR = VR AL 2 BFE Tools ', 7] B3 IPCore Generator
TH, 5ERGAMIFECE USB 2.0 Host Controller.

1. #TJF IP Core Generator

AL TR G, S A B A Tools 7k i+, 4z #.o“IP Core Generator”
I, BT IP AT A, i 5-1 Bk

[#] 5-1 IP Core Generator &I}

2. FTJF USB 2.0 Host Controller IP %

% “Soft IP Core> Interface and Interconnect>USB 2.0 Host
Controller IP”, P 5-2 Fras, X B a] 7 A B AL

IPUG1174-1.0.1 12(13)




5 FfAcE

& 5-2 USB 2.0 Host Controller IP #;

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

& USB 2.0 Host Controller 1.0 Information

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

Summary

Gowin USE 2.0 Host Controller IP complies with the Enhanced Host Contraller Interface Spedification(EHCI). This I? supports SRAM
interface and can be connected to any MICTOprocessor that SUPROrts SRAM interface. This IP SUPROrts ULPT interface and can be

connected to any USB2.0 transceiver that supports ULPT interface. It contains 24K RAM space to store TDs and data
Reference

« Reference documents(CN) - TP reference designs and user guide

» Reference documents(EN) - IP reference designs and user guide

3. USB 2.0 Host Controller IP % & AL 1f

USB 2.0 Host Controller IP %P & 5 i an i 5-3 Fias. BB S A 0 2
USB2.0 Host Controller IP #i4% Hon K, A0 yBEe B L0,

® [/ 5r4 File Name, Wit & =4 U4 HK,
® 1[5 Module Name, [t & A4 K17 JZREER & F5R
5-3 USB 2.0 Host Controller fit B R H

A7 IP Customization ? b4

USB 2.0 Host Controller oo

General
Device: [Gw2AN-18x |
Part Number: | GW2AN-UV1BXUG400C7/16 | Language: Verilog ~
- sweotw | File Name: |usb20_host_controller ‘ Module Name: troller_Top
- Create In: le\usb20_Host_Controller\src\usb20_host_controller|
s o
—
s . L. Options
—
P Generation Config
— i
L. Disable I/O Insertion
e o
—
e
e

Cancel

IPUG1174-1.0.1 13(13)
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