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HH AT R

142k (Universal Serial Bus), ¥ #N USB, 2 —FhahEsma

2%, FHT 100 B AN A 1 2% ) S TR

Gowin USB 2.0 Device Controller IP £ T USB2.0 ¥, 324 USB &
R, Al SRR, 3 FF Control. Bulk. Isochronous. Interrupt
fefi, SCRF UTMIEERE . 52 AT DASEL 15 /> INJOUT #f A& daidm v, 4
At 4t 55 537 38 Bulk. Isochronous. Interrupt = &4 77 0. 1P —ufi N
UTMI #, ZE4:3] USB PHY, 55— A ATEOR O, AR H P &t

%R 2-1 Gowin USB 2.0 Device Controller IP A&

Gowin USB 2.0 Device Controller IP

|PA% . H]
o REECHIK;

YIS & o NEIECKE,
GW1N-1/GW1IN-1S/GW1NZ-1/GW1IN-1P5[:4h.

B W2 W3#K2-2 ) 3K2-3.

AT

WS Verilog (encrypted)

e Ehvany Verilog

TestBench Verilog

MR BT R AR

sEEHAt GowinSynthesis®
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SCREE D USB 4%
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BHERY HESL | s | BRI &
LUT 1513
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3.1USB Device Controller

3 Theesmik

3.1 USB Device Controller

USB Device Controller, {ii T User Design 5 PHY 2 [a] .USB Controller
BRI %S PHY, B:CRE USB mffidr 4, SOl 1 H &t 2 USB
Ui (B AR A2 B, NN USB W& 5l #s DhRetE & .

[&] 3-1 USB Device Controller THEEHEE]

" Packet
USBTX Da - Assembler

I

USB Device Device USB 2.0
-~ ~—<@——P| Descriptor @ Protocal Layer [<@—— UTMlInterface |<—P y
Descriptor UTMI PHY
Controller
A
USB Setup - Endpoint
Data Controller
USB RX Dataeg p-|  Packet
Deassember
IPUG927-1.3
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3 ThhLH: 3.2USB Device ControllerTX /11
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3.2 USB Device ControllerTX RO

2R 3-1 Device Controller TX B /3O

EAREA BEOJE | O | SO I)EE
N RIETAEGES, SRR RSN %
txact_o s 1 .
txdat_i HIN 8 RAEHE, P A @ USB Bk .
xdat_len_i | #iA 12 ROEHARFH, TR T TX B A
o
ANAE [F AR S A 20, 7] LG $RAC B A 4'b0011
txiso_pid_i I 4 (DATAO) . 4'bh1011 (DATA1l) . 4'b0111
(DATA2) 8% 4'h1111 (MDATA) .
txcork_i N 1 REFEA UGS, KEFR XN TXDAT A 2.
txpop_o Lingas] 1 KIETAE S, BN RREIT — AN .
endpt_o Lingas] 4 i SRR NG S, R USB 4 aTiE[E i A .

4 Device £t # Host & H 1 IN A2 )5 » txact_o {5 5 # E 4 1, endpt_o
iy Host 25 S OB i A b, 7 txact_ o (55 #EE N 1 )5, N
B0 XT3ty R PR R IR R AT, n SR i B RV U, K txeork i B
N1, AIREEGE. WREE &L, ¥ txeork i BN 0, RIS R B
txdat_len_i 1B A 2 i a5 R R 3% B =1 B0 OF L I o 0 5 K10
0, txdat_len_i fEE R S HOS FEH RRFEAL

Device Controller #R4 txcork_i HRAS HIWr & 75 5l 84 £ 45 Host, iR
txcork_i IRA N, VA RIEEE R MER L, WA RiESYE, Device FIE
KN 0 HIE 4 Host. T txcork i AR LT, 0B A% 3 C e &1,
Al LR IEHE . Controller H34E txdat_len_i fRIR/N,  SHUGRHR K () & 1% 5
Pi. 7E txpop_o AR HCPET, FRIRHET txdat i b AOEUE S A ERE, SRR
HUR =N . T B2 s B Aok iy -
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3 Thigdiik 3.3USB Device ControllerRX f ' #1
3-2 USB Device Controller #38 % XK &

utmi_rxactive_i Q : : . : s ! s : . ‘11 * B " B * " ) ! B ? " B * 7 i i B " * B B * B

utmi_pevalid i 1 1 [

utmi_datain_i (Cea

endpt_o - 4F

tact_o I

txdat_len_i s

trcork I

txpop_o [ I I IO

tval i I

trdat_i Data0 Datat Dataz

utmi_txvalid_o I |

utmi_txready_i

utmi_dataout_o cs Data0 Data1 _X_ Data2 cre1s Y crcie )/

3.3 USB Device ControllerRX BP0

R 3-2 Device Controller RX QO

O | O m | O | BOT6E

N B TAEE S, &R &I AN SR ECIR
rxact_ o | 1 .
endpt_o | fith 4 Uiy UL R NG S, s USB Y15 v A o

n WO, 1P K M\ USB 2 FHH S Bt e i it i 1
rxdat o | #ith 8

.

rxval_o | it 1 WEIRA RS S, T RS RXDAT A 34
rxrdy_i LETDAN 1 B 55, m PR RS T I RXDAT.

2 Device £ F Host & Hi 1] OUT 74 J& , Device Controller ¥ rxact_o
BN 1, RBARRKSENELEBORE, AR endpt_o %t b s Hidk, 4P
7E R rxact_o #{E N 1 )5, I endpt_o K A X S i s i BE I EE 77
un S v AT PLRROHT BE , K5 rxrdy i BN 1, Device Controller i#iid rxdat_o
5 rxval_o a1 FH PN AR EHE o a0 i s BRSO 20 4 rxrdy_i 24 0,
Device Controller N F i dafith . T B2 W & BRI 7 1K .

[&] 3-3 USB Device Controller ZiEEEBIRFE E

1 2 3 & s & 7 & s 10 11 2 13 14 15 16 7 1z 18 20 2 = 2 =
utmi_rxactive_i |
utmi_revalid_i

utmi_datain_i

endpt_o

rxrdy_i f

mact_o [

mval_o e IR e B |
xdat_o
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3.4USB Device Descriptor %1

3.4 USB Device Descriptor [

IPUG927-1.3

%= 3-3 Device Descriptor &

B4 HR BEOJ7m | #OAE | B DhRE
descrom_rdata_i I 8 USB # % ik f7 i
descrom_raddr_o O 10 USB % % iR £ ik
desc_dev_addr_i I 10 Device descriptor i 5 ik
desc_dev_len_i I 8 Device descriptor 71K &
desc_qual_addr_i I 10 Device qualifier #24f ik
desc_qual_len_i I 8 Device qualifier 7&K &
desc_fscfg_addr i | 10 Device full speed configuration
- T Eah ik
desc_fscig_len. | | 8 Device full speed configuration
FHKE
desc_hscfq_addr | | 10 Device high speed configuration
- T Eh ik
desc_hscfg_len. | | 8 Device high speed configuration
- - FHKE
desc_oscfg_addr | | 10 Device other speed configuration
g H ik
desc_strlang_addr _i I 10 Device string descriptor #z a5tk
desc_strvendor_addr_i | | 10 Device vendor string #2ifihht
desc_strvendor_len_i I 8 Device vendor string i &
desc_strproduct_addr i || 10 Device product string #Z4f ik
desc_strproduct_len_i I 8 Device product string 1K &
desc_strserial_addr_i I 10 Device serial string At #aitiht
desc_strserial_len _i I 8 Device serial string 7 K&
desc._have_strings. | | L = HL PN 227 device descriptor

HFEAE string descriptor.

USB Device Controller IP $& {1 & il fr & A2 11, USB W&l
R N 2 3 EALFE Device descriptor. Device qualifier. Device full speed
configuration. Device high speed configuration. Device other speed
configuration. Device string descriptor. Device vendor string. Device
product string. Device serial string L%, F 7 75 ZARTE B SR & AR
KPR AT O B SRS o R A b 5 KB, HLA 0 B s B ARAE A

8(24)




3 Thfed
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3.5USB Device #5421

clock

descrom_raddr_o

descrom_data_|i

HELLHAE |, Controller R4 FH2 itk 5K EAE R, EHILF] Host

RIE B TR FF S K 5 , 78 descrom_raddr_o &% B #5538 778 s 152 Y
F P75 descrom_rdata_i F iR [FIAH R 4518 754 3E . USB Device Controller

IP 2%k Self Power 5 Descriptor Max Packet Size NV 5 F J ¥ 4% 3R 745 4 1)

WERRE 8. T BB R FFEuRE e 7 1

[#] 3-4 USB Device Controller A £ BN &

Addr 0 Addr 1 Addr 2 Addr 3 Addr 4 Addr 5 Addr 6

I Data0 ¥ Data1 ¥ Data?  Data3 ¥ Datad ¥ Datab  Datab

3.5 USB Device Z=#3E0
3.5.1 I EENO
= 3-4 FFHIEEO
BOAR | B0 | 8065 | 06
setun o | L RSN E S, AP SRR USB e & £
P2 ™ TR
N B aSde R ES, TR ERR USB I & 4k
rxval_o s 1 N
AR
N B, 1P K AN USB 422 12 A i Bt i i s
rxdat o | it 8 ol
it .

Device Controller IP P CL & SEHL 1 KHR 4 USB #Hilui m Thig, {Hi2
STFANE P EARFE S N, fEIE & a5 Ihee, Ik 17 A
FHE A E DA . 24 Device Y3 Host & H RITC & 35 f, Controller i
It setup_o. rxval_o. rxdat_o ¥HECEHIEHHA . TR R AL E S
P 1A

W_a L T I
uimi_rivalid_i 1 1 T rr—r
utmi_datain_i : Cea (G Data 0/ Daia 1 ata 3 Gata N Data 5D Gota & Gota 7 CriG 16 D e 1o
endpt_o a0
setup

IPUG927-1.3
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3 Thigdiik 3.5USB Device %l 1
3.5.2 Be EHE RX #0O
< 3-5 ELEHIE RX O
BOAZF | BEOhM | BOASE | BEOIhEe
N B TAEE S, SRR R & ANSEEZSOR
rxact o | frH 1 .
N A e R G, EHTPR SRR USB B 5
rxval_o Lingad] 1
AR
N W, 1P K M\ USB 42 S St ad i o 11
rxdat_ o | %t 8 N
Lt
rxrdy i TN 1 B4 ES, mEP RN RXDAT.
endpt_o | %t 4 i IR B RS S, ok USB 24 HT B A 0 A
Device #Ii 3| Host AIZMIEC B XI5, anifid & 2dE 457~ Host
#1) Device %)\@EE%&T}E Hie B H IR KEAN 0, A4 7L f5 ) Host OUT
ma T, PR LUEE RX #2 OB EHdE, THRE &I EHTE S ANR
FHE.
[&] 3-6 USB Device Controller 2 rm BB W AT F &
rxrdy:l ]
3.5.3 BeEHE TX #¥EO
+*® 3-6 MEXRIE TX O
BOLZFK | BR[| SO0 | BEOzhfe
N RIETAEGES, B PRSI EE RER
txact_o it 1 =~
txdat_i LD 8 REAE, \PRE A LR @IS USBRE Dk o
. N REPEARIeRES, mTRRR M
txval_i LTI 1
AR
txdat_len_i | #iA 12 ROEFE L AT T T A o
txcork_i LD 1 REFA UGS, [RHBE-FAFRRTXDATAE -
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3 ThieHidk 3.5USB Device il 4% [
O AR BOJim | 0O46% | #0036
txpop_o i H 1 KIETAG T, PN RN — AN .
endpt_o LTt 4 Ui MOIE TR NG T, RANUSB YR @S U A o
Device #:U 2| Host A& MR B AR5, a0 AL E 20k A =8 M
Device SEHUACE 2R, Wi S B 2 T LR s, P 75 B A i e B A
5, FEFETRE Host IN A&, dlId TX 2 HAGA i B A -
MR txval_i B4 1, @i TX KIEREHE, WX txval_i E40, @iT
IP PN #0845 0] 5 B 45 Host. R FC B $08E Kk 7 1K .
[ 3-7 USB Device Controller #25!]im m 838 & X FF
3.54 FEORERZEO
+z3-7 EOREREDO
B2 O 4485 BOJim | gO46% | BOThiEe
inf_alter i | #iA 8 USB# N C B 25N -
inf_alter o | #ith 8 USB#Hz [ e B A0 fr
inf_sel o | fh 8 USB MR BEIEFES .
inf st it L USBHE ML B B e ~ES, M FRRE AR
inf_set_o i g,
Device U #] Host /& Hi ) Set Interface 54 )5, inf_sel_o % EDEC &
f] interface {55, inf_alter_o %! interface HIE #AC &, A inf_set o
BAEHF.
Device Y5 %] Host & H1#] Get Interface 54 J5, inf_sel_o % B4z EL
[f) interface 155, RJ¥ inf_alter i EAUAD B (5 SN FFIR 0145 Host.
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4.11F5E X

4155 ENX

Gowin USB 2.0 Device Controller IP {55 & XU F % 4-1 Fis.

S EX

F41E8EX
F5 | E54AK G R VA R 137 HE
. ENFRUCPHY RIE R BE S, DA200N
1 clk i I 1
60M.
2 reset_i I 1 BREENES
2 | ushret o o |q | USBRMLIRAES, BT ES
- FIUSBA L 7,
HS#E/RES, mH PR RRE&ELT 5
4 high d (@) 1
ighspeed_o ey
WEHERERES, SR PN RRRE
5 suspend_o (0] 1
EEO
5 online o o L WAL E TR REYS, SRR RRES
B AT I B RS .
5 act o o 1 KIE TGS, PR &IEANL
. KEAE, PR R @ USBR: O
8 txdat_i I 8 .
- Ko
REFA I~ E T, =R RRH
9 txval_i I 1 P N BR300 A3 0 55 B A%
AR, AR ZITEERD
10 ixdat_len_ | | 12 ﬁ%@ﬂzﬁ?wiﬁz, A T TX A 7
TR -
IPUG927-1.3 12(24)




4155 EX 41155 EX
Fe | E54K Fmo| AL | kR H/IE
11 txiso_pid_i I 4 [P L N, USB Pakcet ID¥iA .
. REARARE T, (K FRRTXDAT
12 txcork i | 1
- A
13 XDOD © o 1 RIEFEES, PR RN —A4
PoP— K.
1 act o o L W TAEE S, "B FRRE&IEAN
- PEHWOIRE
15 dat o o 8 WeEE, 1P MUSBEE BRI i B i
- o e 4
WEHE A S S, &I R RRXDAT
16 rxval_o O 1 N
- BR
. WA G S, H P RN AT
17 rxrdy i | 1
RXDAT.
BIROANES, &P RRRXEHE
18 ktval 0 1
rxpktval_o o
19 setub o o L Be B A ARERIERNE T, M RN
P USBILE B4 T 15 BEIR A
0 endot o o 4 Uiy R B R ONE S, RONUSB Y ATIE#E
P SIS
21 sof o 0 1 USBIIi A2 15 5
22 inf_alter i | 8 USBHz [ B o
23 inf_alter o 0 8 USB# I ic B 2 fi A\
24 inf_sel_o 0 8 USB#Z Mk #
o5 1t set o o L USBHE: B B Hr, & B FRonsz ML
- - BEH.
26 utmi_dataout_o 0 8 RIRHE s, W EIE KIXLUSB PHY .
27 utmi_txvalid_o 0 1 PHY_ DATAOUT#E A %8~ 55
PR AL RS 5
2’'b00: 1EFH #EfE
2’b01: I3
28 utmi_opmode_o (@] 2 k) )
2'b10: AR IH A AINRZIZw AL
211 ANABNFAEIHIENGE RS 5 14
&
29 utmi_xcvrselect_o 0 2 R AL S 5
IPUG927-1.3 13(24)




4 555 4.1 555
P9 | B54K TR I DA AR 5% #HE
2'b00: HSf&4i
2'b01: FSt&4
2'b10: LSt&4
2’b11: Reserved
A
30 utmi_termselect_o o) 1 1’b0:HS % uifi fif G
b1 FSL i g
31 utmi_reset_o 0 1 WMHEAEY, mEFEN.
32 utmi_datain_i | 8 BSEE, MUSB PHY 80 .«
33 utmi_txready. | | 1 %ﬁﬁﬁfﬁ%%ﬁﬂ%% FKoRPHY T 2
2 RIEHH
34 utmi_rxactive i I 1 BOEE S
35 utmi revalid | | 1 I%I&Iﬁﬁéﬁ%, PHY_DATAINA 467~
- - (ERER
36 utmi._rxerror i | 1 %4&%&?5% ERRIN =L i e TN
TRo
PO Y A BRIRAS -
2'b00: SEO
37 utmi_linestate_i I 2 2’b01: “JVRE&
2'b10: “K™IRA
2’b11: SE1
38 descrom_rdata_i I 8 USBi% #-descriptor£i i
39 descrom_raddr_o O -16 USB# #-descriptorii it
40 desc_index_o 0 8 USB % #%-descriptor 72 51
41 desc_type o 0 8 USBi% #%-descriptorz Y
42 desc_dev_addr_i I 16 Device descriptorit 4 it
43 desc_dev_len_i I 16 Device descriptor7- i £ & USB
44 desc_qual_addr_i I 16 Device qualifieri ik P
45 desc_qual_len_i I 16 Device qualifiers-75 & RFF
46 desc fscfg_addr | I 16 Etewce full speed configurationit2 s
47 desc_fscfg_len. | | 16 ngewce full speed configuration7- 5
48 desc_hscfg_addr i I 16 ;)tevn:e high speed configuration;tg #5
IPUG927-1.3 14(24)




Af55EX 4.2 ZHC Bk I
Fe | E54K Jile | ALBE | fEk H/IE
Device high speed configuration75 K
49 desc_hscfg_len i I 16 gh sp g s
I3
Device other speed configurationt 45
50 desc_oscfg_addr_i I 16 P g i
Mtk
51 desc_strlang_addr i I 16 Device string descriptorit a it
52 desc_strvendor_addr_i I 16 Devicevendor string sk
53 desc_strvendor_len i I 16 Devicevendor string 7&K
54 desc_strproduct_addr_i I 16 Device product string 2 4n ik
55 desc_strproduct_len_i I 16 Device product string 1K &
56 desc_strserial_addr i I 16 Device serial string #2fHbk
57 desc_strserial_len_i I 16 Device serial string 7K
58 desc_hidrpt_addr i I 16 USB i % descriptorHID il
59 desc_hidrpt_len_i I 16 USB 1% % descriptorHID 75K &
1 FE P B 22 7~ device descriptor 1 4E7E
60 desc_have_strings i I 1 m_ Tﬁ? ptor £
string descriptor-.

4.2 SYECEIXIRN

Gowin USB 2.0 Device Controller IP &5t B e Wi N T % 4-2 Fix.

xR 42 EEIETRAA
Options Description
Speed Mode USB $z il 2 FE R Ak 3, £045 High Speed Bz,

Full Speed 3. Low Speed ##{.

Self Powered

USB H it REE i

Descriptor Max Packet Size

USB & it 7 88 A i K178, £33 8 bytes.
16 bytes . 32 bytes. 64 bytes, Low Speed 1
A SCHF IR KA 4775 8.

Endpoint 1 Input Transfer Type

ek miAks )7, Bulk f£%i. Isochronous 1£%
5 Interrupt f£%i, Low Speed #&3 R Y £F Interrupt
&4

Endpoint 1 Output Transfer
Type

P AL 720, Bulk &%, 1sochronous 1%
¥ Interrupt ££ %, Low Speed #:x0 H 3 #F Interrupt
i o

Endpoint 2 Input Transfer Type

we PR miALs 7, Bulk f£%i. Isochronous 1£%i
a{ Interrupt 1%, Low Speed 130 X 3 #F Interrupt
e .

IPUG927-1.3
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4ETEX 4.2 A BT

Options Description

Endpoint 2 Output Transfer P AL 720, Bulk 5%, Isochronous 1%

Type 5 Interrupt ££ 4%, Low Speed #&3 R 3 £F Interrupt
&4

Endpoint 3 Input Transfer Type | &+ i &4 7720, Bulk f£%i. Isochronous 14
8¢ Interrupt £ %1, Low Speed = R 3 #F Interrupt
&5

Endpoint 3 Output Transfer P AL 720, Bulk &%, 1sochronous 1%

Type B¢ Interrupt ££ %, Low Speed #&3 X 3 £F Interrupt
&5

Endpoint 4 Input Transfer Type | &£ nifE4i /720, Bulk f£%i. Isochronous f&%i
g Interrupt /&%, Low Speed i R 3 #F Interrupt
&5

Endpoint 4 Output Transfer i A 777, Bulk f£%i. Isochronous f£4i

Type B¢ Interrupt ££ %, Low Speed £ X 3 £F Interrupt
&5

Endpoint 5 Input Transfer Type | &+ i &% 7720, Bulk f£%i. Isochronous 14
8¢ Interrupt £ %1, Low Speed = R 3 #F Interrupt
&5

Endpoint 5 Output Transfer P AL 720, Bulk &%, 1sochronous f£%i

Type B¢ Interrupt ££ 4%, Low Speed #&3 R Y £F Interrupt
&4

Endpoint 6 Input Transfer Type | &£ sifE4i /720, Bulk f£%i. Isochronous f&%i
8¢ Interrupt /&%, Low Speed f= R 3 #F Interrupt
&4

Endpoint 6 Output Transfer P AR 720, Bulk &%, 1sochronous 1%

Type B¢ Interrupt ££ 4%, Low Speed #&3 R S ¥F Interrupt
&4

Endpoint 7 Input Transfer Type | &£ sifE4i /720, Bulk f£%i. Isochronous f&%i
8¢ Interrupt /&%, Low Speed fi= R 3 #F Interrupt
&4

Endpoint 7 Output Transfer P AL 720, Bulk &%, 1sochronous f£%i

Type B¢ Interrupt ££ 4%, Low Speed #&3 R Y £F Interrupt
&4

Endpoint 8 Input Transfer Type | &£ sifE4i /70, Bulk f£%i. Isochronous f&%i
8¢ Interrupt /&%, Low Speed X R 37 #F Interrupt
&5 .

Endpoint 8 Output Transfer P AL 730, Bulk 5%, 1sochronous 1%
¢ Interrupt 1%, Low Speed # 30 X 3 #F Interrupt

IPUG927-1.3 16(24)




4 555 4.2 ZHICE LI

Options Description

Type (L

Endpoint 9 Input Transfer Type | &+ mif& %7720, Bulk f£%i. Isochronous 144
5 Interrupt f£ %, Low Speed #&3 X Y £F Interrupt
&5

Endpoint 9 Output Transfer i e 772, Bulk f£%i. Isochronous 1%

Type ¥, Interrupt /&%, Low Speed #: A 32 #F Interrupt
&5 .

Endpoint 10 Input Transfer Type | i&+fu mif& 57720, Bulk f£%i. Isochronous %4
B¢ Interrupt f£ %, Low Speed #&3 R Y £F Interrupt
&5

Endpoint 10 Output Transfer P AL 720, Bulk &%, 1sochronous 1%

Type ¥, Interrupt /&%, Low Speed #i X A 32 #F Interrupt
& .

Endpoint 11 Input Transfer Type | &+ mif& %7720, Bulk f£%i. Isochronous 144
5 Interrupt f£ %, Low Speed #&3 R Y £F Interrupt
&5

Endpoint 11 Output Transfer i e 772, Bulk f£%i. Isochronous 1%

Type ¥, Interrupt /&%, Low Speed #i X A 32 #F Interrupt
i .

Endpoint 12 Input Transfer Type | &£ mifE 4770, Bulk f£%i. Isochronous f&%i
5 Interrupt f£ %, Low Speed #&3 R Y £F Interrupt
&4

Endpoint 12 Output Transfer i mifE 4 772, Bulk f£%i. Isochronous £

Type g Interrupt ££4%i, Low Speed &3 R 3 £F Interrupt
&

Endpoint 13 Input Transfer Type | &£ mifE4i 770, Bulk f£%i. Isochronous f&%i
5 Interrupt f£%i, Low Speed #&3 R Y £F Interrupt
&4

Endpoint 13 Output Transfer P AL 720, Bulk &%, Isochronous 1%

Type g Interrupt ££4%i, Low Speed #&3 X 3 £F Interrupt
&

Endpoint 14 Input Transfer Type | &£ mifE4i 770, Bulk f£%i. Isochronous f&%i
5 Interrupt f£ %, Low Speed #&3 R Y £F Interrupt
&4

Endpoint 14 Output Transfer i A4 772, Bulk f£%i. Isochronous £

Type 8¢ Interrupt ££ 4%, Low Speed #&3 R 3 £F Interrupt
i

IPUG927-1.3 17(24)




4.2 ZHE Bk I

IPUG927-1.3

Options

Description

Endpoint 15 Input Transfer Type

i A4 772, Bulk f£%i. Isochronous £
5 Interrupt ££ 4%, Low Speed #&3 R 3 £F Interrupt
&4

Endpoint 15 Output Transfer
Type

P AL 720, Bulk f£%i. 1sochronous f&%i
8¢ Interrupt £ %, Low Speed = R 3 #F Interrupt
&4 .
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5 F i &

5 FHEEE

15 8 721 SR Z RO Ak S T SR B R Tools T, AT /5 2 IP Core Generator
TH, 5eRGAAIFACE USB 2.0 Device Controller.

1. #TJF IP Core Generator

BTG, Sk EA“Tools” ik, Fhitd:“IP Core Generator”
I, ELRIATHE IP A A TR, W 5-1 Fiw.

[#] 5-1 IP Core Generator j&T5

2. JIJF USB 2.0 Device Controller IP #%

13 “Soft IP Core > Interface and Interconnect > USB 2.0 Device
Controller IP”, #n& 5-2 firzs, X B A] 1 fd B A .
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5 F i &

5-2 USB 2.0 Device Controller IP %

et T N -

verson = USB 2.0 Device Controller

3. USB 2.0 Device ControllerIP ¥t & 51

USB 2.0 Device ControllerlP %t & 5 i an & 5-3 Fion. B & A1 A
#& USB 2.0 Device Controller IP #Z B4 Fon = B, A MRS & kI,

® M /i@ &k File Name, FCE 24044 H5;
® 1[iEid&4 Module Name, Bt & =4 T E R 2 R

o AL E Options ik, KCEHZMAN, ACEMHEMBA, HEH
RARIMR I 5SS

[# 5-3 USB 2.0 Device Controller Bt & FH

s P Customization
USB 2.0 Device Controller =
General
Device:  [GWINSR4 Part Number: | GWINSR-LVAMGB4PC76

|| Createln CiserswuxingyuiDesktoplUSB_Controller\srclusb_device_controller
i File Name: usb_device_controller Module Name:  USB_Device_Controller_Top
“I" | Language: [Veriog ~] Synthesis Tool: |GowinSynthesis
T | opons
.| | | SpeedMode [HohSpeed ~. Descriptor Max Packet Size. (8~ Self Powered

Endpoint 1 Input Transfer Type: | Bulk - Endpont 1 Output Transfer Type: [Bulk ]
T | | Endpoint 2 nput Transfer Type: (Bulk - Endpoint 2 Output Transfer Type: [Bulk z
- Endpoint 3 Input Transfer Type:  Bulk. - Endpomt 3 Output Transfer Type: | Bulk -
of> | | | Endpont 4 Input Transfer Type: [Buk - Endpoint 4 Output Transfer Type. [Bulk -
L. | | | Endpoint 5input Transfer Type: (Buk = Endpoint 5 Output Transfer Type: [Bulk =]

Endpoint 6 Input Transfer Type: | Bulk 2 Endpomt 6 Output Transfer Type: [Bulk J
“I™ | | | Endpomnt 7 input Transter Type: [Bukc - Endpoint 7 Output Transfer Type: [Bulk ol
Und Endpoint 8 Input Transfer Type: [Buk v Endpoint 8 Output Transfer Type: [Bulk_ ]
wte | | | Endpont 9 input Transfer Type: [Bulk - Endpoint 9 Output Transfer Type: [Bulk -]
ks Endpoint 10 nput Transfer Type: | Bulk - Endpoint 10 Output Transfer Type: |Bulk |

Endpoint 11 input Transfer Type: Bulk - Endpoint 11 Output Transfer Type. [Bulk ]
T Endpoint 12 Input Transfer Type: | Bulk - Endpomt 12 Output Transfer Type: [Bulk ]
e Endpoint 13 Input Transfer Type: | Bulk % Endpomt 13 Output Transfer Type: |Bulk |
e | | | Endpoint 14 input Transter Type: [Bulk - Endpoint 14 Output Transfer Type: [Bulk =)
L. || | Endpomt 15 nput Transfer Type: Bulk - Endpoint 15 Output Transfer Type: [Bulk ]

Generation Config
L 7! Disable VO Insertion
oK Cancel Help
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6 % &t 6.1 USB %1kt

6 i any

6.1 USB &%i%it

A5 FE A48 USB 2.0 Device Controller 122 i S5 () #5 8 Fi g
k. ESEHE A USB % UART $0E [ 3R 115245], A g5 #in
@ 6'1 ﬁﬁz]—:\‘o

6-1 USB 2.0 Device Controller &% iTHEE

UART Config Register

r

K TX FIFO
m» USB 1.1 SoftPHY <}:‘[> UsB 2.0 Device
Controller
) RXFIFO
UART Device
Descriptor

TEARVEF Sz, USB &3 Gowin USB 1.1 SoftPHY IP Fiduss g 3147
UTMI{Z%, 7E4 3L USB 2.0 Device Controller 5258 1 USB $4E£L A4 HT,
UART Device Descriptor fE N T USB & fidfFEE, UART
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http://cdn.gowinsemi.com.cn/Gowin_USB2.0_Device_Controller_RefDesign.zip

6 LT 6.2 USB CDC Iz 2%

Config Register #iHz1 USB Host &% EL B iy 4, X UART Ak 2%t
ITHCE, TXIRX FIFO fifit 7 #2217 MBI A DR

6.2 USB CDC IRZh& %

M AriE zadig BAFX & EAT CDC 3R 8)22 4%, BAA 222 7k an T

17 Zadig (FEEH TR, 7E Options M H A1k List All
Device.

& 6-2 Zadig &1k USB & &

g3 7adig ==

Device | Options | Help

v List All Devices
Unknot Ignore Hubs or Composite Parents v | [ ] Edit

v
v Create a Catalog File
v

Driver Sign Catalog & Install Autogenerated Certificate More Information
WinUSB (libusb)
Advanced Mode _ 2
USB ID Log Verbosi , libusb-win32
og Verbosity libushk
wem 2 X | WinUSB (Microsoft)

8 devices found. Zadig 2.5.730

W& FhipE A, &4 uSB2Serial.
& 6-3 Zadig £ USB & &

g3 7adig < ==
Device Options Help

[Si.nglre RS232-HS - ] [ | edit
Single RS232-HS
Logitech USB Headset H340 (Interface 0)

Logitech USB Headset H340 (Interface 3) tion
CSR8510 A10
USB2Serial Iﬂ

Dell KB216 Wired Keyboard (Interface 0}
Dell KB216 Wired Keyboard (Interface 1)
Dell M5116 USB Optical Mouse

8 devices found. Zadig 2.5.730

irh USB2Serial 4% )5, B 46 %23 WIinUSB 3K5)), i Install Driver,
FH&E A 2 BV AT 52 B 125 45422 L i BR B 22 235
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6 BE U 6.2 USB CDC ¢zl % 4%

& 6-4 Zadig WinUSB IEEh &5
Zadig
Device Options Help

| usB2erial

Driver  (MONE) > WinUSB (v6.1.7600.16385) E More Information

WinUSB (libush)
USBID 33AA 0000 libush-win32

ne= Install Driver libusbk
wcm < X

WinUSB (Microsoft)

8 devices found. Zadig 2.5.730

1E 2245 WIinUSB Ik3)J5, F%¢3% CDC UK3)), fiili Replace Driver, CDC
XN 3T Ia, RIT A e O B S A i 1 4%

& 6-5 Zadig CDC IR L= %

Device Options Help

[ USB2Serial

vlEd'n

Driver WinUSB (v6.1.7600.16385) I::> USB Serial (CDC)

More Information
WinUSB (libusb)

USBID 33AA 0000 libusbh-win32

[ Replace Driver libushk

wcm 2 X

WinUSB (Microsoft)

Driver Installation: SUCCESS

Zadig 2.5.730

IPUG927-1.3
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6 25 it

6.3 Fdn L frl

6.3 FIEAEHINIR

WrE, 7 OB TR, &R O USB2Serial
& 6-6 AR FIRFLR OB F

£ E A LR E 3

EOEE
B0
gz g mn e
s [oE <]
e I |
w0 =]

® 17
iR
(@ ASCIT ( MEX
[ ST
v glEEshmT
[~ flitemispr . ¢
BiEE EeE |

AREE R@mEd

CREEE
(8 4SCIT ( HEX
[V Eahifs

HIEET | e |

Varthssist ¥4 3. 25

-

[ arigdEahmEEE -
(=G T
sy, POERE | § w4
[ EF A 1000 ms i
gy mel

L& k! 2/2 RH:55 TH 55 Sfits A

FE M 1 TXD 5 RXD AHIE,  d#t47 5 3 R

I —
gog [om w5~ |
g [0 ]
o |
ol R
w1 =

@ =n |

HIREE | Mt | UartAssist ¥4.3.25

LR
(® ASCIT ( HEX
v RS ESET
v B EBHET

BihiERE EREl

[ s

CEERE
(® ASCIT ( HEX
[V EREhRRTE S

-

[2021-03-05 11:04:10.311]#% SEND 4SCII>
this is a string send through Gowin USE RefDesizn

[2021-03-05 11:04:10. 357]#% RECY A3CII>
this is a string send through Gowin USE RefDesizn

[v srigEehEzE N
Fiiiﬁzﬁg HiEEE | [Lioe zroe smoe wime sone s ¢ AR L AR
o ms this is a string send through Gowin USE
r fEHEJ'HW EefDesign ki
PR
L& B [ 2f2 [ EX:55 [ TX:55 Efiitsh 2|

IPUG927-1.3
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