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Gowin USB 2.0 SoftPHY IP H| P 5 E BN B2 A ThRe iR .
BEEN. AMMALE, SAEFBEIHP P 7 ## Gowin USB 2.0 SoftPHY IP [
PR . R A

1.2 #3304
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DS891,

GWINRF &4 4 FPGA /=i Bdls Tt

DS102,

GW?2A %% FPGA 7= 53R F it

DS226,

GW2AR %741 FPGA = i B i1t
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2.1 BEik

Gowin USB 2.0 SoftPHY IP &—~ USB JE)ZU K 2%, A LA irEid
(480Mbps) . 4xi%(12Mbps) 51%# (1.5Mbps) ()5 220k 5 K i% .

%% 2-1 Gowin USB 2.0 SoftPHY IP #tiA&

Gowin USB 2.0 SoftPHY IP

IP A% N H]
o REOZK;

& o NEICKIE,
GW1N-1/GW1N-1S/GW1NZ-1/GW1N-1P5 f&4h.

W BHR ZWF 2-3 % 2-4.

AT A

WS Verilog (encrypted)

WA Verilog

TestBench Verilog

MR B THRRE

LA WAt GowinSynthesis®

IS A Gowin® Software (V1.9.8.05 LA )

¥

[ANE FE LN C7 e LA B #3253 FF USB 2.0 SoftPHY IP.
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Gowin USB 2.0 SoftPHY IP ¢4

S FF % (480Mbps). 4:i# (12Mbps) 5% (1.5Mbps)
SCRPHOHE R I i 46

SCRFHORF A 7R SR EL

SFFE NRZI gty 5 g

TE UTMI 32101,

2.3 A 5V EHHEIFEH USB i ZFHBENBRRA R

VFZ MRV TT ST REAS R R A sp ot ) r YR, Tl i FE 2R BRI 5V ML HLYE,
N USB WAL . N T SCRFEZEAL T USB W& =61, sih& %2k
BRI A PCB () BOM A5 USB 0L it BR AT LA A Ha 45 A F s %

USB 2.0 #lyEsE 7.1.2 F1 7.3.2 T4k 7 ¢ USB EHLFE AL A B K
BRI ELR L An AN PCB [ BOM Tk a2 i 72 FE ML H I A0 e A1 F R 225K
AT AR — AN SR ) R A H AR 1

& 2-2 BT
ZH 5 | ZHEAE Min. Max. | Ffr
HL Y5 L
i D A i 1 Veus | #7.217%, %2 475 |525 |V
R 1 Veus | £ 7.217°%, ¥E2 | 440 5.25
Ha, Y FLIAR
mEUIFER AR I I G | lecprr | 25 7.2.1 79 500 mA
RIFEE LS im0 ) lccupt | B 7.2.1 7% 100 mA
I DIFEDIRE (BRI lcchpr | 35 7.2.1 71 500 mA
RIIFEIRE A lccipr | 5 7.2.1°711 100 | mA
RECEIDREELEE (BN | leant | 2B 7.2.1.4 75 100 mA
FER R DA A lccsn | 3 7.2.371, 715 2.5 mA
R ISIFE % lccst | #7.2.3715 500 A

IPUG781-1.5.1 4(12)




2.4 TR S H
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3T Verilog i 5 523 USB 2.0 SoftPHY . K| #4025 i L 3 i Al &%

PATE, HBE

PR M gEAE . LiE s GWINSR-4 5 GW2AR-18 #7

A, USB 2.0 SoftPHY ZEJE 5 S un#k 2-3 5% 2-4 Fiw.
*x2-3#BEHA (—)

LT WS | BHRAAR | BIEAH #E
LUT 384
REG 1109
ALU 13

GWINSR-4 | C7/16 -
BSRAM |1
SSRAM | 0
(o) 7

R24AFBEEH (2

w25 R | WIRGAR | BHRAIH #IE
LUT 384
REG 1109
ALU 13

GW2AR-18 | C7/16 -
BSRAM |1
SSRAM | 4
10 7

!

GW2A %7415 GWINSR-4 1] % FH i 25 2% 5 C6/I5 [0, HoAth A S5k H sl 4548 C7/16

—r
Iy T e
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3 YJREHIIA

3.1USB 2.0 SoftPHY 4 f4HE &

3.1 USB 2.0 SoftPHY Z&19iE[E]

3 e

USB 2.0 SoftPHY 7£ RX J7la], USB &7k k4 it 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

KIEF) USB M,
[ 3-1 USB 2.0 SoftPHY Z5#tEE

TX State Machine

\ 4

A

\ 4
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A 4

OSER8 [«

Data+

NRZI
Encoder
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Shift Reg

AA

(<

\ 4

NRZI
Decoder

Bit
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Y

Shift Reg
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3 DiRedd 3.2USB 2.0 SoftPHY 45 Ha, i i 422

3.2 USB 2.0 SoftPHY M EBEE B 1%

USB 2.0 SoftPHY 37 £ # (480Mbps)f& itk . 24 USB 2.0 SoftPHY
YER USB ML &AT BT, 4 H B E 2 T

3-2 USB Mg &3 ESE

R1:1.5K ohm
R2:0 ohm
R3:0 ohm
R4:42 ohm
R5:42 ohm
R6:1.8K ohm
R7: 75 ohm(1IN %), 56 ohm(2AZ %)
Cl:1uF :
Gowin
FPGA
]
R1jR2 RE]
[] R4
< s Dat INS® .
< ( ) Data: K usb_dxp_io
90ohm R5
trace matching
vecsps R7 C1 || ] whomni |
As close to FPGA /Y — + a
as possible |l
USB 2.0 SoftPHY
USB Device

Sy

1. Gowin 2A %1 10 i @RS H U T
® usb_dxp_io: I0_TYPE= LVCMOS33D PULL_MODE= NONE DRIVE=4;
® usb_term_dn_o:10_TYPE=LVCMOS33 PULL_MODE= NONE DRIVE=8;
® usb_term_dp_o: 10_TYPE=LVCMOS33 PULL_MODE=NONE DRIVE=8;
® usb_pullup_en_o: 10_TYPE=LVCMOS33 PULL_MODE=NONE DRIVE=8;
® usb_rxdn_i: 10_TYPE=LVDS25 PULL_MODE=NONE;
® usb_rxdp_i: 10_TYPE=LVDS25 PULL_MODE=NONE.

2. Gowin 1IN £51 10 i @A RS H T -
® usb_dxp_io: I0_TYPE= LVCMOS33D PULL_MODE= NONE DRIVE=8;
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3.2USB 2.0 SoftPHY 45 Ha, i i 422

IPUG781-1.5.1

® 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=8;

® usb_rxdn_i: I0_TYPE=LVDS25 PULL_MODE=NONE;

® usb_rxdp_i: 10_TYPE=LVDS25 PULL_MODE=NONE.
3. FPGA L5 USB #OAHKATE G5 B UURE—4 Bank #1, HAHAEHACH A, 110 FifE

Bank FIfiLFEHLE N 3.3V,

4. FE3R usb_dxp_io ZE 434} FTLE [ — Bank AHARZ 43 X IAEAE HARBAE A, DL
GWI1NSR-4 A, K 3-3 & GWINSR-4 #44 Pinout 7 FCEl; # usb_dxp_io ff F K+
G5, H5 (R IOR11IA/IOR11B), T AHARZEXT# ) IOR10A/IOR10B AEAE, 25
LR R4 A A SR I iR A . 25 usb_dxp_io ZE40 XF 43 B /E G6/H6 CE[IE il
IOR13A/IOR13B), HITHH4RZ2 %1% i IOR12A/IOR12B 77, TR ] AR I = IR

e e A Ry o
& 3-3 GW1NSR-4 £&4 Pinout
GWINSREFIFPGA™ &
GWINSR-4EfPinout GO“INIE
Pin List e iU AR
123 [zt [BANK [ERzhaE [#5Pair LvDS _ [x16 MGB4P
10B13A [[s) I3 True_of_IOB13B NONE_|NONE
1061386 [5) 3 Comp_of_IOB13A NONE__|[NONE
10B14A =) 3 True_of IOB14B NONE__|NONE
[ Vo 3 Comp_of_IDB13A NONE__|NONE
I0B15A Vo 3 True_of_IOB15B NONE__|NONE
IOB158 0 B Comp_of IOB15A NONE__|[NONE
IOB1BA/GCLKT 5 0 3 GCLKT 5 True_of IOB16B NONE__|NONE
OB16BIGCLKC_5 10 3 GCLKC_5 Comp_of IOB16A ONE__|NONE
OBZZAGCLKT 4 0 3 GCLKT 4 True_of_IOB228 ONE__|[NONE
OB22B/GCLKC_4 0 3 GCLKC 4 Comp_of_IOB22A ONE__|NONE
10B23A lvo 3 True_of_IOB23B NONE_|NONE
106236 Vo 3 Comp_of_IOB23A NONE_|NONE
10B24A |yo 3 True_of_I0B24B NONE__|[NONE
10B24B [s) 3 Comp_of_IOB24A NONE__|NONE
10B25A [s) 3 True_of IOB25B NONE _|NONE
10B258 o |3 Comp _of IOB25A NONE _|NONE
1OB29A 0 3 True_of_I0B298 NONE__ |NONE
I0B298 Vo 3 Comp_of_IOB20A NONE__|NONE
OB4A [[s) 3 True_of_IOB4B ONE__|NONE
OB4B 0 3 Comp_of_IDB4A ONE__|NONE
OB5A 0 3 True_of_IOB5B ONE__|[NONE
10BSB 0 3 Comp_of_IOBSA NONE _|NONE
10B6A |yo 3 True_of_IOB6B NONE_|NONE
10668 [3) [ Comp_of_IOBBA NONE__|NONE
I0BTA =) 3 True_of IOBTB NONE__|[NONE
IOBTE [1s] 3 Comp_of IOBTA NONE [NONE
IOR1IAIGCLKT 3| Vo 2 GCLKT 3 True_of IOR11B TRUE |18 G5
IOR11BIGCLKC 3| Vo 2 GCLKC 3 Comp_of IOR11A TRUE__|[NONE__|H5
[lORT2A 0 Ii True_of IOR12B NONE _|NONE
IOR12B 10 Ig Comp_of IOR12A NONE__|NONE
OR13A | 0 2 True_of_IOR13B TRUE |16 GB
OR13B | Vo 12 Comp_of_IOR13A TRUE _[NONE _|HE
IOR14A lvo |2 True_of IOR14B NONE _ |[NONE
© 2020 GOWINSEMI UGEE4-1.0 5(10)
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GowinUSB 2.0 SoftPHY IP (5% X F % 4-1 fi7~.

R41ESEX
P9 | 5980 Jila | ALgE | R
1 clk_i | 1 HAREP{E S (60MHZ)
2 felk_i | 1 W55 (480MHz)
3 rst_i | 1 S ENES, SAPHY R EIRESNL.
4 pll_locked_i I 1 A ifelk it pll 8t e 15
5 utmi_data_out_i | 8 s, 8 bitsH47 KIEEE 2k .
6 utmi_txvalid_i I 1 RIEHARA BAER, ST AR
; utmi_txready o o L ﬁ%ﬁﬁ@%i@%%,%%MWﬂ%W
Pl a0 B A IR -
8 utmi_data_in_o o) 8 R, 8-bitdATH IR EA S S 2.
9 utmi reactive o o 1 BB BOE R R, FORPHYRINE] 1
- - SYNCIE 5, FITthiEalcsdh .
10 utmi_rxvalid_o 0 1 BWEIR AR, mHFAE R
11 utmi_rxerror_o 0 1 PR R, &P RN 1R
Bl i 22 IR%S : DM DP
2’ b00: SEO
12 utmi_linestate_o @) 2 2’ b01: “J” &
2’ b10: “K” R#&
2’ bll: SE1
B RS T
13 utmi_opmode_i I 2 2’ b00: IEW#AE

2’ bOl: Iz
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P | o8 Jila | ArvE | iR
2’ b10: AMMEREFIHFEMINRZIZH Y
2’ b1l: Reserved
s e 5 5
2’ b00: HSfEi
14 utmi_xcvrselect i | | 2 2’ b0l: FSfE#H
2’ b10: LSfE#i
2’ bll: Reserved
A
15 utmi_termselect_i | | 1 1’ bO:HS& i fHifE
1’ bL:FS/LSuiffifE
16 usb_dxp_io o |1 USB#i##15 ‘= Data+
17 usbh_dxn_io 110 1 USB#i#iz15 = Data-
18 usb_rxdp_i | 1 USB% {5 5 Data+4i A\
19 usb_rxdn_i I 1 USB% 415 Z Data-fii A\
20 usb_pullup_en o | O 1 ;J[J'SB%ITE%ﬁDatmt (115K HaRH I 45
21 |usb_term_dpo |VO |1 USBX{HE 1% 5 Data+ ) i 42 H B2 i
22 usb_term_dn_o o |1 USB¥#i {5 5 Data- [ 42 H B4 1
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5 FHEE

1E 5 72 SR PR F T 32 82 Tools ', ] 330 IP Core Generator
T H, 52 IFACE USB 2.0 SoftPHY.

1. FTJF IP Core Generator

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

[#] 5-1 IP Core Generator 1IN

Design | Process | Fierarchy TR Start Page

e | Message

2. #TFF USB 2.0 SoftPHY IP ¥

%&£ “Soft IP Core> Interface and Interconnect>USB 2.0 SoftPHY IP”,
K 5-2 Frs, AR RT$T B S0 .
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b T | M
w IP Customization LEJ Py
Rl
USB 2.0 SoftPHY v
General
Device: GW2AR-18C | Part Number:  |GW2AR-LV1 8QN88PC?!\6|
Create In:  3W2A18\wsb20_demolusbZ2iis_srci\srclusb2 0 softphy E
ol [P File Name: sb2_0_softphy Module Name: USBZ2_0_SoftPHY_Top
| mmer s | | LANQUAgGE: Synthesis Tool: |GowinSynthesis 'I
uimi_reeai_z [
=~ Options
RSP
I Generation Config
Ty
I R Disable IO Insertion
JE P
it L
N e ——
e L
] i et
atpuio s |
i intd [y
B ] s
[ OK ] ’ Cancel

[& 5-2 $TFF USB 2.0 SoftPHY IP #

USB 2.0 SoftPHY

Information

Type: USB 2.0 SoftPHY
Vendor: GOWIN Semiconductor

Summary

The USB 2.0 SoftPHY 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, full speed (12M bit/s) data rate and low speed (1.5M 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 IP % & A 1f

USB 2.0 SoftPHY IP %R & i an i 5-3 Fros. e E 5 A2 2
USB2.0SoftPHY IP # )z s B, A e B ik 1 .

® M/l &k File Name, W& =4 ALK,
® T[T &4 Module Name, Bt & =4 1 TH ERE S 44 FR o
5-3 USB 2.0 SoftPHY IP Bir E R
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