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4y o
16 |rxval o o} 1 B RS S, BT RIRRXDATH R .
17 | rxrdy_i I 1 B 455, m PR OR TR XDAT .
18 xpktval_o o 1 ?jﬁ@ﬁ A5, mi P RRRXEE A
19 | setup_o o 1 Eﬂﬁ%ﬁlﬁ%ﬂfﬁa /%1%\%5 e LI R RUSB
e B A Ak TS RIS
20 | endpt o o 4 z:iziiﬁf%i“é%%%, FIRUSB X B R 5 1
21 |sofo 0 1 USBMi A5 5
22 |inf_alter_i I 8 USBHz [ B 50 fan
23 | inf_alter_o 0 8 USB#Hz M fic & 2 i A\
24 |inf_sel o 0 8 USBH: Mk #
o5 inf_set o o L USBFZ HIECE BT, i PR N &
Hro
26 | utmi_dataout_o o) 8 FOREE, FEEE RIE 4 USB PHY .
27 utmi_txvalid_o o 1 PHY_DATAOUTHlE A 3da /~ 55
B E RIS T
2b00: IEH#A1F
28 utmi_opmode_o o 2 2'b01: JoIRZEY
2'b10: Al REA7IH R AINRZIZw Y
2’b11: AEB TR NS RS 5 R AE
A R RS
2'b00: HSfE#
29 utmi_xcvrselect_o @) 2 2'b01: FSt&
2'b10: LStEd
2’b11: Reserved
30 utmi_termselect_o 0 1 Ly
IPUG927-1.7 14(25)




4 1555 3 4155 EX

FFs | 598K Jila | AL | Rk U
1°bO:HS 43 fdi it
1'b1:FSZ i e
31 utmi_reset_o 0 1 WHEAES, SHRFEN.
32 | utmi_datain_i | 8 P HdE, MUSB PHY 80 .
33 utmi_txready. | | 1 ?%ﬁﬁ?&‘{ﬁ%%ﬁiﬁ%, FRPHY W] 452 K1k
A
34 | utmi_rxactive_i I 1 £2al e SR =R
35 | utmi_rxvalid_i | 1 P AERE1E S, PHY _DATAINA I8 RES .
36 utmi_rxerror_i I 1 P RTENME S, RPN R
e B A IR «
2'b00: SEO
37 utmi_linestate_j I 2 2'b01: “JMRZES
2’b10: “K™IRZ
2’b11: SE1
38 descrom_rdata_i I 8 USB % #descriptorfi
39 descrom_raddr_o ) -16 | USBix #descriptoriiii:
40 desc_index_o @) 8 USB % #descriptorfif & 5|
41 desc_type o o) 8 USBi% #&descriptorzs Y
42 | desc_dev_addr_i I 16 Device descriptoriz g it
43 desc_dev_len i I 16 Device descriptor7- i K /&
44 desc_qual_addr i I 16 Device qualifierfzafihik:
45 desc_qual_len_i I 16 Device qualifier ¥ &
46 desc_fscfg_addr i I 16 Device full speed configurationiz i ik USB
47 desc_fscfg_len i I 16 Device full speed configuration77+ & BEA&
48 desc_hscfg_addr_i I 16 Device high speed configuration;tt i 1t A
49 desc_hscfg_len i I 16 Device high speed configuration=71 &
50 desc_oscfg_addr i I 16 Device other speed configurationiz 41
51 desc_strlang_addr _i I 16 Device string descriptort i ik
52 desc_strvendor_addr _i I 16 Devicevendor string #tf it
53 desc_strvendor_len i I 16 Devicevendor string 717K
54 desc_strproduct_addr i || 16 Device product string 46l
55 desc_strproduct_len_i I 16 Device product string 771K &
56 desc_strserial_addr_i I 16 Device serial string #4fHk

IPUG927-1.7 15(25)




41EFEX 4.2 Z R B ik I
P9 | BS54 Jila | AL | Rk U
57 desc_strserial_len_i I 16 Device serial string 717K
58 desc_hidrpt_addr_i I 16 USB # % HID Descriptor #2 &kt
59 desc_hidrpt_len_i I 16 USB # % HID Descriptor 7 ¥ /&
60 desc_bos_addr i | 16 USB # % BOS Descriptor i #f itk
61 | desc_bos_addr i | 16 USB %% BOS Descriptor i K&
11 H P+ & 7 device descriptor FEstrin
62 desc_have_strings_i I 1 " EE% TR plor 3£ g
descriptor
_ _ ULPHE/RIE S, M PR EEE Ol k%
63 ulpi_nxt_i I 1 .
B
o ULPIT {55, mFRoRiE, IKHTER
64 ulpi_dir_i I 1 s
NRIE ULPI
65 ulpi_data_io (o] 8 ULP 14 X 7] iy 1
. ULPHZIEME S, ¥ kis Jdiiorh s s,
66 ulpi_stp_o @] 1 e
= 2o

4.2 S EIEN

Gowin USB2.0 Device Controller IP FZ3ft BikIitn % 4-2 Fis.

< 4-2 BB %A

Options Description

Interface USB &l g8 e F:, A4 UTMI B205 ULPI £
M, UTMI 24 55E 5 /0T ULPI #:0, ULPI %
F 10 HHAT UTMIE#210.

Speed Mode USB #% il & FE AL Uik %, £0.45 High Speed (.

Full Speed 3. Low Speed t#5.

Self Powered

USB H fit i D fe %l

Descriptor Max Packet Size

USB W& iR 4 s B i ok 771540, B4 8 bytes.
16 bytes . 32 bytes. 64 bytes, Low Speed
R S KA 717 8.

Endpoint 1 Input Transfer Type

ek mifEH 773, Bulk f£%i. Isochronous &4
¥ Interrupt 1£%i, Low Speed #&3 H 32 #F Interrupt
L4 .

Endpoint 1 Output Transfer
Type

w7, Bulk /4%, Isochronous £
o¥ Interrupt 1£%i, Low Speed 13 A 37 Interrupt
86 o

Endpoint 2 Input Transfer Type

P AR 728, Bulk &%, Isochronous 1%

IPUG927-1.7
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41EFEX 4.2 Z R B ik I

Options Description
¥ Interrupt ££%i, Low Speed #5332 #F Interrupt
&4 .

Endpoint 2 Output Transfer i P AL 7730, Bulk f£%i . 1sochronous %4

Type oY, Interrupt 4£%i, Low Speed # 0 K 3 #F Interrupt
1E5i .

Endpoint 3 Input Transfer Type | &+ /&% 7720, Bulk f£%i. Isochronous %4
¥ Interrupt ££%i, Low Speed #&3% H 32 #F Interrupt
&4 .

Endpoint 3 Output Transfer i P s AL S 7730, Bulk f£%i . 1sochronous %4

Type oY, Interrupt ££%i, Low Speed # 0 K 3 #F Interrupt
&5

Endpoint 4 Input Transfer Type | &4 sifE% 773, Bulk /&% Isochronous %4ii
¥ Interrupt 1£%i, Low Speed #&3% H 32 #F Interrupt
&4 o

Endpoint 4 Output Transfer Pt AL 75, Bulk f£%i. Isochronous &4

Type 5 Interrupt 1£%, Low Speed £z A % #F Interrupt
&5

Endpoint 5 Input Transfer Type | i&#u mi &% 7750, Bulk /&%, 1sochronous 144
¥ Interrupt 1£%i, Low Speed #&3% H 32 #F Interrupt
&4 o

Endpoint 5 Output Transfer i P s AL 7730, Bulk f£%i. 1sochronous &4

Type 5 Interrupt 1£%, Low Speed £ R ¥ Interrupt
&4 o

Endpoint 6 Input Transfer Type | &+ &% 77X, Bulk &4l Isochronous 1%
oY Interrupt 1£%i, Low Speed #&3{ H 32 #F Interrupt
&4 .

Endpoint 6 Output Transfer R LT 720, Bulk f£%i. Isochronous 1%

Type 5 Interrupt 1£%, Low Speed £ R ¥ Interrupt
&4 o

Endpoint 7 Input Transfer Type | & &% 77X, Bulk &4+ Isochronous 1%
oY Interrupt 1£%i, Low Speed #&3{ H 32 #F Interrupt
&4 .

Endpoint 7 Output Transfer R A 720, Bulk f£%i. 1sochronous &4

Type ok Interrupt 1£%, Low Speed #24 H 3 #F Interrupt
&5 o

Endpoint 8 Input Transfer Type | i& £ s &5 7730, Bulk f£%i. 1sochronous 14
¥ Interrupt 1£%i, Low Speed #&3 H 37 #F Interrupt
&4 .

IPUG927-1.7 17(25)




A4 155X 4.2 Z R B ik I

Options Description

Endpoint 8 Output Transfer i P p A& S 7720, Bulk f£%i. 1sochronous %4

Type oY, Interrupt 4£%, Low Speed # 0 K ¥ #F Interrupt
&4

Endpoint 9 Input Transfer Type | i&m sif&%i /720, Bulk f£%i. Isochronous &4
¥ Interrupt ££%i, Low Speed #5332 #F Interrupt
&5

Endpoint 9 Output Transfer i P s A& S 7720, Bulk f£%i. 1sochronous %4

Type o}, Interrupt ££%i, Low Speed #{ H ¥ #F Interrupt
&4

Endpoint 10 Input Transfer Type | i%m sif&%i 7720, Bulk f£%i. Isochronous &4
¥ Interrupt 1£%i, Low Speed #5332 #F Interrupt
&40

Endpoint 10 Output Transfer e AR 720, Bulk /&%, 1sochronous &%

Type 5 Interrupt 1£%, Low Speed £ A % #F Interrupt
L4 .

Endpoint 11 Input Transfer Type | ¥t sifE 47730, Bulk f£%i. Isochronous &%
¥ Interrupt 1£%i, Low Speed #5332 #F Interrupt
&40

Endpoint 11 Output Transfer e AR 720, Bulk f£%i . 1sochronous &%

Type 5 Interrupt 1£%, Low Speed £ A % #F Interrupt
L4 .

Endpoint 12 Input Transfer Type | i& 3 sif&5i 7730, Bulk f£%i. Isochronous %4
5% Interrupt 1£%i, Low Speed #&3{ H 32 #F Interrupt
&5

Endpoint 12 Output Transfer i Feu RT3, Bulk f£%i. Isochronous f£%i

Type 5 Interrupt 1£%, Low Speed £ R % #¥F Interrupt
&4 .

Endpoint 13 Input Transfer Type | iZ 3 sif&5i 7730, Bulk f£%i. Isochronous %4
oY Interrupt 1£%i, Low Speed #&3{ H 32 #F Interrupt
&5

Endpoint 13 Output Transfer i RT3, Bulk f£%i. Isochronous f&£%i

Type ok Interrupt 1£%, Low Speed 24 3 #F Interrupt
4 .

Endpoint 14 Input Transfer Type | &4 s &4 77, Bulk /&% Isochronous %4
¥ Interrupt 1£%i, Low Speed #&3 H 32 #F Interrupt
&5

Endpoint 14 Output Transfer e S 72, Bulk f£%i. Isochronous 1£%i
a¢ Interrupt 1£%i, Low Speed # 2 H 37 HF Interrupt

IPUG927-1.7 18(25)




4fE5EX 4.2 ZHic B kT
Options Description
Type &40
Endpoint 15 Input Transfer Type | i& £ SfE5 775, Bulk f£%i. Isochronous 1% %
o Interrupt ££%i, Low Speed 13 H 32 #F Interrupt
&4
Endpoint 15 Output Transfer ek AL 7720, Bulk f£%i. Isochronous &4
Type g Interrupt 1£%, Low Speed i, A % #F Interrupt
&5
IPUG927-1.7 19(25)




5 FfAcE

Sﬁﬁﬁﬂﬂﬁ

5 B S IR R SE A Tools N, A B3 IPCore Generator
TH, 5eRAMIFECE USB2.0 Device Controller.

1. #TJF IP Core Generator

TG, Sk FMA“Tools”ikTi+, FHiH.d:“IP Core Generator”
I, LRI IP AZ AT E, W 5-1 Fios.

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

8 Cowin THEA S
&

eio S e S

on [ Process | Tierwehy S Pace

2. FTJF USB2.0Device Controller IP #%

EH “Soft IP Core> Interface and Interconnect>USB 2.0 Device
Controller IP”, 4P 5-2 Frox, X B A $] B0 & AL 1 -
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5 FfAcE

IPUG927-1.7

Hame

& 5-2USB 2.0 Device Controller IP %

BackGround Confiquratian

DSP and Mathermatics

iextace nd Inercannect
AHB Bus Arbter

Pt 11 T
HOLC
12C MASTER
% 12C 10 ELVDS
12C_UART
15C Dual Glock
13C Single Clack
% 13C Stave Dual Clock
LPC Peripheral
WP R Advance
& MIP1RX to DP1
WP TX Advance
POl Taget

% PCIto Ethemst
RFFE

SOK0 SDR104 Slave Contraller
‘S0 Slave Contraller

SPIMASTER
% SPIoRC
% SPI_UART
Triple Speed Etnemst MAC
UART MAS
& USB 1.1 SoftPHY
B 2.0 Device Cantrolier
B 2.0 SoftPHY

Memary Control
Microprocessor System

MuRimecia

Stant Page

version -

Information

Type: USB 2.0 Device Controler
Vendor: GOWIN Semiconductor

Summary

The USB 2.0 Device Controller [P core supports three speed modes: 480Mbps in high speed, 12Mbps in full speed and 1.5Mbps in low
speed. It supports up to 30 configurable IW/OUT non-control endpoints, and each non-control endpoint can be configured to support
interrupt, bulk o isochronous transfer. It provides an UTMI interface, can be connect with any USB 2.0 trensceiver supports UTMI

inerface.

Reference

Design Summary

) - 1P reference designs and user guide
EM) - IP reference designs and user guide

1P Core Generatar

3. USB 2.0 Device Controller IP ¥ ¢ & % i

Gowin USB 2.0 Device Controller IP #% it & St 5-3 fron. fl B 5
A Z P AZ R R, AR B &

e @Bk “File Name”, MCE =4 T4,
® 1iHTEM “Module Name”, FiE =4 TH EREH 44 FR

USB 2.0 Device Controller

i s AR T AR 2E

5-3USB 2.0 Device Controller B & A-HE

A 1P Customization

S N Y S S N N ')

S ')

)

1

)

Ly

i

S N T S S S N ')

USB 2.0 Device Controller

General

Device: [Gw2ar-18

G
&

| Device Version: |C

Part Number: ‘GWZAR—LW 8QN8SPCT7/6

File Name:

CreateIn

usb_device_controlier

| Language: Verilog

Module Name:  USB_Device_Gontroller_Top

Synthesis Tool: (GowinSynthesis

Options

F:\Winson\USBITrunkusb_device_controlleriRefDesigniprojectisre\usb_device_contrller

Speed Mode: [High Speed |
Descriptor Max Packet Size:

Endpoint 1 Input Transfer Type:
Endpoint 2 Input Transfer Type:
Endpoint 3 Input Transfer Type:
Endpoint 4 Input Transfer Type:
Endpoint 5 Input Transfer Type:
Endpoint 6 Input Transfer Type:
Endpoint 7 Input Transfer Type:
Endpoint 8 Input Transfer Type:
Endpoint 9 Input Transfer Type:

Endpoint 11 Input Transfer Type:

Generation Config

Disable /O Insertion

Endpoint 10 Input Transfer Type:

Endpoint 12 Input Transfer Type:
Endpoint 13 Input Transfer Type:
Endpoint 14 Input Transfer Type:
Endpoint 15 Input Transfer Type:

Interface: |UTMI -

EIRIEEE
EEEE €
= === =
L) L L s

o| (@
clle
=||=
e«

=

E

=
‘

HiEIEEEIEE
cEEEE E EE
= === =] [=]||=
L Ll L e e

[ seff Powered

Endpoint 1 Output Transfer Type:
Endpoint 2 Output Transfer Type:
Endpoint 3 Output Transfer Type:
Endpoint 4 Output Transfer Type:
Endpoint 5 Output Transfer Type:
Endpoint 6 Output Transfer Type:
Endpoint 7 Output Transfer Type:
Endpoint 8 Output Transfer Type:
Endpoint 9 Output Transfer Type:

Endpoint 10 Output Transfer Type:

Endpoint 11 Output Transfer Type:
Endpoint 12 Output Transfer Type:

Endpoint 13 Output Transfer Type:

Endpoint 14 Output Transfer Type:
Endpoint 15 Output Transfer Type:

HIEIEEEIEIEEEIERIENEIEIENE
eS| EEEE L L E L L€
= =||=||=|[=|[=||=||=|[=||=||F||=]||=]||F||=
L L D D B B L] U e e L L s

n
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6 25t

6.1USB &% it

Sy

6.1 USB &&i%it

IPUG927-1.7

A EE A48 Gowin USB 2.0 Device Controller IP (127 %11 5245 (1
WM. %SEEITHE—D USB # UART #U3E M 3R 511 5o, H
FEARGER P 6-1 Fios .

6-1USB 2.0 Device Controller £E & iHEE

UART Config Register

~ 1 TXFIFO /Lii

RXD TXD

<@ UsB20SoftpHY () U220 Devce umRT ()

RX FIFO )

UART Device
Descriptor

ARSI H, USB £id Gowin USB 2.0 SoftPHY IP #iHu i i 34T
UTMI {55, #£iT USB 2.0 Device Controller 52% 17 USB %= £ @ #fr
UART Device Descriptor BN HAL S T USB w4 #iA 75 S, UART
ConfigRegister 541t USB Host KIXHIBCE fir 4, X UART B4
ITHCE, TX/RX FIFO $&4t 1 H a2 47 K R Dy fe
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http://cdn.gowinsemi.com.cn/Gowin_USB2.0_Device_Controller_RefDesign.zip

6 Ui 6.2USB CDC 4%} 4%

6.2 USB CDC UEEhZ2 4

M s zadig HofExd e 34T CDC IXEh 23, B 2238 5k T

I Zadig (FEEHLAIR), 7E Options FHg ik “List All
Device”,

[ 6-2 E#k USB &

£ Zadig —

Device |Options | Help
¥ List All Devices

v Ignore Hubs or Composite Parents * | [ Edit
¥ Create a Catalog File
v

Unknou

Driver Sign Catalog & Install Autogenerated Certificate More Information
WinUSB (libusb}
Advanced Mode
USB ID Loa Verbosi , libusb-win32
og Verbosity libusbK
wem £ 2 L] WInUSB (Microsoft)
8 devices found. Zadig 2.5.730

& ThisERS, kd “USB2Serial”.
& 6-3 i USB & #&

g3 Zadig — . =niL=l

Device Options Help

| single R5232-HS v | [ edit
Single RS232-HS
Logitech USB Headset H340 (Interface 0)

Logitech USB Headset H340 (Interface 3) tion
CSR8510 Al0
USB25Serial f)

Dell KB216 Wired Keyboard (Interface 0)
Dell KB216 Wired Keyboard (Interface 1)
Dell MS116 USB Optical Mouse

50ft)

8 devices found. Zadig 2.5.730

iEH“USB2Serial "% 4% o » B 4622 3E WIinUSB 34, 515 Install Driver,
FHAE Fr ZI B AT 58 %15 4 12 I BR Bl 22 25
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6 Ui 6.2USB CDC k%) %4

[ 6-4ZadigWinUSB IERI &R 2%

£ Zadig | | .
Device Options Help

UsB2Serial

"]Ed'rl

Driver (NONE) T WinUSB (v6.1.7600.16385) El More Information

WinUSB (libusb)
USBID 33AA 0000 - e

= ‘ Install Driver libusbk
wem s X WinUSB (Microsoft)

8 devices found. Zadig 2.5.730

7E 2% WInUSB 383 5, F2¢%% CDC UKz, siidi “Replace Driver”,
CDC %4y fa, RIATH & MBS H 5% 4%

& 6-5ZadigCDC IBzh&$

Device Options Help

UsB2Serial

‘lEdit

Driver WinUSB (v6.1.7600.16385) |:[> USB Serial (CDC) More Information

WinUSB (libush)
USBID 33AA 0000 libush-win32
= Replace Driver libusbk

wem < X

WinUSB (Microsoft

Driver Installation: SUCCESS

Zadig 2.5.730

IPUG927-1.7
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6 %%t 6.3 F L4t

6.3 HHRMEHMR

wrE, IR OB T A, B ER O USB2Serial .

-BORE
FOe |H

Varthssist ¥4 3. 25

-

s o -]
#igf 19 |
feukfu 1t =

® 17

aE

(@ ASCII ( HEX

v BRSESET

v #BhREET

[ Sietesies .. ¢
e H

HAREE Bt

CRERE

(& ASCIT ( HEX
[ SRR X
[ ariE4rBahEz:E -
(=G

g, A | I @ L
[ {BFFEH 1000 ns -
iy Ak

L& B4 2/7 55 TX:55 EjﬁﬂMAI

P EE Cim [ TXD 5 RXD AHiE, H#EAT 5 1 [ A
[ 6-7 & OHIEEEMIER

= I — I E = |;ﬁp§ﬁ| Uarthssist ¥4.3 25

==Im =] ICDME #IE - I

g [rseo0 ] [2021-03-05 11:04:10.311]# SEND ASCII>
firlafs |HOHE s this is a string send through Gowin USE RefDesign

~

E3lci i I8 :"
f [2021-03-05 11:04:10. 357]# RECV ASCII>
f2itlu Il :'v this is a string send through Gowin USE RefDesign
@ % |
B [oan

(® ASCIT ( HEX
[v #ESERET
v #BhESihT |
E:: 42l s
CRERE

(@ ASCIT ( HEX
[V EEhmmE
v amigsBEEE -
=5
[~ TR EE — = -
- ﬂé}ﬂﬂﬁmms this is a string send throusgh Gowin USE

RefDesizn RiE
PR
L& Hha [ 2f2 [ EX:55 | TH:55 Bfit#n I/ﬂ

HEEEE | [LI0e zROe sTIe LITRe Some s ¢ A L AR
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