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1.1 FHAR

GowinUSB 2.0 SoftPHY Slim IP H /" fa /g F BN B R~ MBI ik
iR, E5EX. FmicE, BAESEA P PLE T # GowinUSB 2.0 SoftPHY
Slim 1P §77 S i . s 8 5.

1.2 R 3CHE
W B L SR M S www.gowinsemi.com.cn Ff VA R # . BELU R
FHIESCRY
e DS102, GW2A #%I FPGA /= i s F /it
® DS226, GW2AR #%I| FPGA 7= i 4i#iE F it
e SUGI100, Gowin = #4167

1.3 Ki&\ FEREIE

R 1-1 AN AT B AR SRS . Aams i R AR X o
R 11 KRB FEWIE

RiE. 4iRgiE | & Epd

P Intellectual Property HIR =L

USB Universal Serial Bus W EAT B2

UTMI USB2.0 Transceiver Macrocell Interface ;{;; 205 BB E R
HS High Speed S

NRZI Non Return Zero Inverted REAFE
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http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS102.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf
http://cdn.gowinsemi.com.cn/SUG100-1.6_Gowin云源软件用户指南.pdf

1 RTATF 1.4 FRSH 5 A5

14 BARXFHSRIG

i P PRI AT A ORI R, AR A PR AR R A0 A 5 R B B, AT
HixS R~ mlkAR:

MHk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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2.1 ¥k

GowinUSB 2.0 SoftPHY Slim IP ;2 —~ USB JiR/ZHUK #%, I LLSCHF i IE
(480Mbps) [y i 21 5 K 1

2.2 ¥4

GowinUSB 2.0 SoftPHY SlimIP $ 14 4 :
SR 3 (480Mbps) i 25
SRS £ 9

SCRFHCARFE 7S SR

SCRE NRZI gt 5 figh

TR UTMI 211

X EF GW2A/IGW2AR 41| FPGA 7% i
% 32 #F Device i SoftPHY .
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3.1USB 2.0 SoftPHY Slim 45 #4E &

3 Theefmid

3.1 USB 2.0 SoftPHY Slim Z#3J1EE

Data+

Data-
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USB 2.0 SoftPHY Slim #£ RX J5 1], USB & AT #i5 1Kk 434 IDES8.NRZI
S bit JEE. BRI G, LR USB RX HdEHa, £5d UTMI 2
FRIESS BRI 78 TX 7, IR UTMI B2 RIS SR 5, &It 4L
PEF A7 bit TFE . NRZI it f5, F=A4 84700 TX FdEit, 4 H OSERS
Ri%F) USB 1.

[E] 3-1 USB 2.0 SoftPHY Slim Z&H4EE

Ad

TX State Machine
A A A
Y Y Y
?IR OSERS |« Er’:‘fo?er <t Bit Stuffer |« ShiftReg [«
[
- uT™I
. NRZ » Bit - N »
IDESS 71 Decoder 71 Unstuffer P ShiftReg >
A A A
\ 4 Y \

RX State Machine
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3 DiRedd 3.2USB 2.0 SoftPHY Slim #hj H ik 24

3.2 USB 2.0 SoftPHY Slim p2BE8 2GR

USB 2.0 SoftPHY Slim 3 7 5i# (480Mbps) i, 24 USB 2.0
SoftPHY Slim /£ USB M & f8 I, A0 R B2 0 T -

3-2 USB Mg &3 ESE

R1:1K ohm
R2:1.8K ohm
R3:100 ohm Gowin
C1,C2:1uF FPGA
i@usbyullup_en_o
: ‘ usb_term dp_o
: ‘ usb_term_dn_o
- Data+ 1
< D i Data- P> | usb_dxp_io
<« >
90ohm i
trace matching i

veeses R3 C1 & usb_rxdn_i
E T

|
i
R8T
|
- = i
As close to FPGA } i usb_rxdp_i
as possible - - -
i
i USB 2.0 SoftPHY
|
] |
USB Device

I

1. 10 4B RSHEW TR :
® usb_dxp_io: |0_TYPE= LVCMOS33D PULL_MODE= NONE DRIVE=8;
® usb_term_dn_o: I0_TYPE=LVCMOS33 PULL_MODE= NONE DRIVE=16;
® usb_term_dp_o: I0_TYPE=LVCMOS33 PULL_MODE=NONE DRIVE=16;
® usb_pullup_en_o: 10_TYPE=LVCMOS33 PULL_MODE=NONE DRIVE=S;
® usb_rxdn_i: I0_TYPE=LVDS25 PULL_MODE=NONE;

® usb_rxdp_i: IO_TYPE=LVDS25 PULL_MODE=NONE;
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2. FPGA 5 USB #OM<FT A 55 & BULE—4 Bank #1, HAHAR A i FE, 11O FifE
Bank FIfILFE HLE N 3.3V,
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GowinUSB 2.0 SoftPHY Slim IP {5 5% X~ 4-1 fis.

R41E5EX

FF5 (EREEZN J7 18] (A5 i

1 clk_i | 1 HIABEP{E S (60MHZ)

2 felk_i | 1 A5 S (480MHz)

3 rst_i I 1 s EAE S, EAPHYNERESHL.

4 utmi_data_out_i I 8 a8 bitsH47 K IEHE B L .

5 utmi_txvalid_i I 1 RIEBIA AR, AR

5 utmi_txready o o 1 Eﬁéﬁﬁ/ﬁ%ﬁzﬁk%%’ FoRPHY A E2
P S0 A A A IR B o

7 utmi_data_in_o 0 8 Bymda i, 8-bitH47 B s 2k

8 utmi rxactive o o 1 PR oS AR R, RoasPHY R E] 1

- - SYNCE 5, JFITthEalicsdt.

9 utmi_rxvalid_o 0 1 BB AR, mEe A R

10 utmi_rxerror_o o) 1 PR e R, S RN R
FlUm 2 %R : DM DP
2’b00: SEO

11 utmi_linestate_o @) 2 2’b01: “J™RES
2’b10: “K"IRFE
2’b11: SE1
BAE R I FAE T

12 utmi_opmode_i I 2 2600: LRI .
2'b10: AMERENLIA T HINRZIZ S
HAth: Reserved
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Frs (EREEZY S Ji 1A fr % {1
P 5 5
2'b00: HSH 4
13 utmi_xcvrselect i I 2 2'b01: FSALHI(A )
2'b10: LSHEH (ISR
2’b11: Reserved
A dE
14 utmi_termselect_i I 1 1'b0:HS £ i ffi g
1'b1:FS/LS & uiiififi it
15 usb_dxp_io I/O 1 USB##i15 = Data+
16 usb_dxn_io 110 1 USB## 15 Z Data-
17 usb_rxdp_i I 1 USB##f 15 = Data+ii A
18 usb_rxdn_i I 1 USB##i 15 = Data-Hit A\
19 usb_pullup_en_o o L USB##15 ‘5 Data+ L[\ 1K HLBH 4%
il
20 usb_term_dp_o 0 1 USBH4iE 15 5 Data+ 1t 542 Hi P42 il
21 usb_term_dn_o 0 1 USBX 15 5 Data- (14 vty £z i B 4% ]
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1E 8 = IR B LR S 52 Tools &, W] JA 3l IPCore Generator . H,
SE A I E USB 2.0 SoftPHY Slim.

1. FTJF IP Core Generator

@A TR )G, Ak EfA“Tools” ik, Fhitdi“IP Core Generator”
I, LRI IP A AT E, W 5-1 Fios.

[#] 5-11P Core Generator 371

Design | Process | Fierarchy TR Start Page

e | Message

2. FTFF USB 2.0 SoftPHY SlimIP #%

EFE “Soft IP Core> Interface and Interconnect>USB 2.0 SoftPHY Slim
IP”, Wil 5-2 ffrzs, A BPmT 47 H- B & 51 .
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& 5-2 3TFF USB 2.0 SoftPHY Slim IP #%

USB 2.0 SoftPHY Slim

Information

Type: USB 2.0 SoftPHY Slim
Vendor: GOWIN Semiconductor

Summary

The USB 2.0 SoftPHY Slim IP core is a transceiver compliant with the USB 2.0 Transceiver Macrocell Interface. It is capable of transmitting
and receiving serial data at high speed (480M bit/s) data rate. While transmitting, the PHY serializes data, generates Synchronize (SYNC)
and End-of-Packet (EOP) packet fields, and performs bit stuffing and Non-Return-to-Zero Inverted (NRZI) encoding. While receiving
data, the PHY recovers incoming data and clock, de-serializes data, strips SYNC and EOP fields, and performs bit un-stuffing and NRZI
decoding.

Reference

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

3. USB 2.0 SoftPHY SlimIP #%ic & A

USB 2.0 SoftPHY Slim IP ¥ & S an b 5-3 Fras. Be & 5 i A2 ) &
USB2.0SoftPHYSIimIP #% i s K, A yhc & k.

o M /@& File Name, BCEF=4 CIEL4FR.
o 1[iEiI &4 Module Name, & A [T Z R4 75
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[E 5-3USB 2.0 SoftPHY Slim IP fit B R/

1P Customization 7 >
= B
USB 2.0 SoftPHY Slim v
General
Device: | GW2A-18 | Part Number: | GW2A-LV1BMG196C8/17 |
Create In: |C:\User5\ | E|
File Name: |usb2_0_soﬂphy | Meodule Name: |USB2_O_SoﬂPH‘f'_T0p |
e s a2l = Language: |Veri|og - | Synthesis Tool: |Gowin5yr1thesis - |
T uimi tready a fe—iee
revaid & Options
s i revald o f—fie P
P T Generation Config
=l i data_aut §7:0]
utmi recrmra f—_ . :
s Disable I/O Insertion
wimi_nestzie a1 fe—ie
el i ap made §10]
ush dup el
e i eovmchoct i 0]
ush dun ia -
e i ush_pulupen_a =i
=t pdp ush_temm _dp a e
i izt nidi i ush temm dn o f—fe
oKk | Cancel
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