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GowinUSB 2.0 SoftPHY IP [ ' #51E 3= 2 N 2836 7= i 6 A T RE i
BEEN. FHALE, BEWBIHPPUGE T # GowinUSB 2.0 SoftPHY IP 1]
FE AR . R S T

1.2 HHX37HE
I B SR R 2 SRR www.gowinsemi.com A PL R . BE DL R AR
PE =N
e DS102, GW2A %% FPGA 7= i #is F M
® DS226, GW2AR %% FPGA 7= i B4l F Mt
e SUG100, Gowin = E# M 157

1.3 Rig. 4ER%iE

R 1-1 AN AT BRI ARG . A AR X o
R 11 KRB FERIE

RiE. 4iRgiE | & Epd

P Intellectual Property HIR =R

USB Universal Serial Bus T EAT B2

UTMI USB2.0 Transceiver Macrocell Interface | USB 2.0 /& %% 5642 [
HS High Speed fipr

FS Full Speed S

LS Low Speed fiGi

NRZI Non Return Zero Inverted AEENEES
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2 i 2.3 i H 5V EHLHIE A USB B & i vy %
* 2-1 ERess
ZH e | ZEME Min. Max. | Ffir
FLJR
e e Veus | #7217, 2 | 475 5.25
ATy A s Veus | 5 72171, 2 | 4.40 525 |V
FELYR FELIAT
mIFEELE A I O i) | lecerr | 2B 7.2.1 7 500 mA
RIhFEEL R m D ) | lecuer | 38 7.2.1 71 100 mA
mIIFEIRE R lcchpr | 28 7.2.1 7% 500 mA
RIDFEDNRE (D lcclee | 35 7,217 100 mA
RECEINRIELSE A | lconr | 5 7.2.1.4 75 100 mA
HARR SRR & lccsh | #57.2.3 7%, ¥ 15 2.5 mA
R RIIFE R % lccst | 25 7.2.3 71 500 HA
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3.1USB 2.0 SoftPHY 4 {4 &

3.1 USB 2.0 SoftPHY Z&HJIEE]

SI)Jﬁ'é. 714

USB 2.0 SoftPHY 7#£ RX 5[], USB H4T#REMk k£t IDES8. NRZI
fETD . bit $EHL. BUERAER G, SZELR) USB RX #id iz, £id UTMI 2
HRIES DEMYL, 78 TX 7, RIS UTMI #2 0 R &SR G, St
PEFAL . bit IS NRZI gwtd it f5, P BT TX BdEn, B4 H OSERS

RIEF| USB #211.
[#] 3-1 USB 2.0 SoftPHY ZEHItEE
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3 DiRe ik 3.2USB 2.0 SoftPHY #hliH g%+

& 3-2 USB Mi& &3 OLM

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(2A%:%1))
C1:1uF

Gowin
FPGA

ush_pullup_en_o

R1|R2 R:EI] usb_term_dn_o

[] R4
C 1t foad T s |

900ohm R5
trace matching

AA

vears R7 C1 || ] usboeni |
As close to FPGA /V 3 :
' | ubrdei |
as possible N

USB 2.0 SoftPHY

USB Device

!

1. Gowin 2A £7%1 10 i @MLK S H T
® usb_dxp_io: 10_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 7% 10 i 0@ L RS T .
® usb_dxp_io: 10_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=8;
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3.2USB 2.0 SoftPHY #hliH g%+
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® usb_rxdn_i: I0_TYPE=LVDS25 PULL_MODE=NONE;

® usb_rxdp_i: IO_TYPE=LVDS25 PULL_MODE=NONE.

3. FPGA 5 USB O A G 5 2R —A4 Bank #1, HAHSACHEE, 11O FrfE
Bank HIfftFEHE N 3.3V,

4. TR usb_dxp_io Z4XTATAER A — Bank AHAR2ZE 5 A ARSI F, A

GWINSR-4 }#i, &l 3-3 5 GWINSR-4 2414 Pinout M FECEl, #7 usb_dxp_io %%

Xt EAE K G5, H5 (Bl IOR11A/IOR11B), 1T H#H4R %20 i IOR10A/IOR10A

AAELE, 2 SR RRAE BIR A S5 A AT R I 34l - 5 usb_dxp_io 225 %1 4> Bt 7F G6/H6
(Rl IOR13A/IOR113B), M TAHARZ X #ATAE, T RE AT LA = IR S5

Fio

& 3-3 GWINSR-4 &4 Pinout

GWINSREFIFPGAF &

GWINSR-4EftPinout GO“IN.E

Pin List AL A
T [BANK [ERiheE [#&rPair LVDS _ [x16 MGE4P

I0B13A 5] 3 True_of_IOB13E ONE__|NONE

I0B138 Is) 3 Comp_of 10B13A ONE__|NONE

OB14A 5] 3 True_of_IOB14E ONE__|NONE

108148 (&) 3 Comp_of_IDB13A NONE__|NONE

10B15A 5} 3 True_of_IOB15B NONE__|NONE

10B158 15} 3 Comp_of IDB15A NONE__|NONE

I0B16A/GCLKT_5 (8] 3 GCLKT & True_of IOB168 NONE _|NONE

OB16BIGCLKG 5 [[e) GCLKC_5 Comp_of IOB16A ONE__|NONE

OB22A/GCLKT_4 1[5} GCLKT 4 True_of_IOB22B ONE__|NONE

OB22B/GCLKC 4 15} GCLKC_4 Comp_of_IDB22A ONE__|NONE

10B23A s Is True_of I0B23B NONE __|NONE

108238 &) 3 Comp_of_IOB23A NONE__|NONE

10B24A 5} 3 True_of_IOB24B NONE__|NONE

108248 [[3) 3 Comp_of_IDB24A NONE _|NONE

l0B25A 5} 3 True_of_IOB25B NONE__|NONE

|OB25B [1s] |g Comp_of I0B25A NONE [NONE

1OBZ0A 5} 3 True_of IOB29B NONE__|NONE

108298 o 3 Comp_of_IOB28A NONE |NONE

10B4A 15} 3 True_of_IOB4B NONE__|NONE

10848 5} 3 Comp_of_IOB4A NONE__|NONE

1OB5A | [S) 3 True_of_IOBSB NONE__|NONE

10858 I8 3 Comp_of_IDB5A NONE _|NONE

OBBA 0 3 True_of_IOBEB ONE__|NONE

OB68 o E Comp, of_IOBBA ONE__|NONE

OBTA Is) 3 True_of_IOB7B ONE__|NONE

10878 [[8) 3 Comp_of_IOBTA NONE__|NONE

IORTIA/GCLKT 3 | 5} 2 GCLKT_3 True_of_IOR11B TRUE _[x16 G5

IOR11BIGCLKC 3| vo 2 GCLKC_3 Comp_of_IDR11A TRUE __|NONE__|H5

OR12A 15} 2 True_of IOR12B NONE__|NONE

I0R12B [le] 2 Comp_of IOR12A NONE _[NONE

IOR13A I 15} I:z True_of IOR12B TRUE _[x16 G6

1OR138 | =) H Comp_of IOR13A TRUE |NONE_|HB

loR14A [ITs) |2 True_of IOR14B NOME __[NONE

© 2020 GOWINSEMI UGBE4-1.0 S(10)
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GowinUSB 2.0 SoftPHY IP {85 5E Xl F % 4-1 iR,

R41ESEX
P9 | 598 Jil | fALgE | iR
1 clk_i | 1 HABEP{E S (60MHZ)
2 felk_i | 1 AN EP{E S (480MHz)
3 rst_i I 1 L EAAES, EAPHY AR
4 pll_locked_i I 1 A ifelk _ifts pll g e 15
5 utmi_data_out_i | 8 N, 8 bitsHAT KL s Sk,
6 utmi_txvalid_i I 1 RIEHARA AR, A R
; utmi_txready o o L ﬁ%ﬁﬁ@%i@ﬁ%,%ﬁmwﬂﬁﬁ
P G0 B A A IR B
8 utmi_data_in_o o) 8 BAmit, 8-bitd AT HdRHa e 2k .
9 utmi rxactive o o L B oS 4R s, RORPHY R E] 1
- - SYNCE 5, JFITthEalicsd.
10 utmi_rxvalid_o 0 1 PR A 2, mHRFE R
11 utmi_rxerror_o 0 1 PR e R, S RN R
ORI 2 EOIRAS: DM DP
2’ b00: SEO
12 utmi_linestate_o @) 2 2’ b0l: “J” IRE&
2’ b10: “K” K&
2’ bll: SE1
B RS 5
13 utmi_opmode._i I 2 2’ b00: IEW#AE

2’ bOl: LIRE
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e | Ee ek T OA A I 30

2’ b10: AMERENLIE 7B FINRZIGwED
2’ bll: Reserved

[ SwiE=S e
2’ b00: HSfE4
14 utmi_xcvrselect i | | 2 2’ b01: FStim
2’ b10: LSf&%
2’ bll: Reserved

20 106 4
15 utmi_termselect_i | | 1 1’ bO:HS i {f R
1’ bl:FS/ILSA i fiHE

16 usb_dxp_io I/0 USB%#i(5 = Data+

17 usb_dxn_io I/0 USB%#i {5 5 Data-

18 usb_rxdp_i I USB##f 15 = Data+fii A

RlR |k |k

19 usb_rxdn_i I USB¥ 415 Z Data-fii A

USB%#i 15 S Data+ [ ¥ 1.5K HLFH 4y 4%

20 usb_pullup_en_o 0] 1 »

21 |usb_term_dp o |0 |1 USB¥itdi (% 5 Data+ 1 i 4% it B

22 usb_term_dn_o o |1 USB#idf {5 5 Data- (14 3t 42 H B2 ]
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1. #JJF IP Core Generator

N TG, Sk Ef“Tools” ki, it di“IP Core Generator”
I, AT IP AT, il 5-1 fs.

[#] 5-1 IP Core Generator 1IN

Desian | Process | Fierarchy

o | Message

2. #TJF USB 2.0 SoftPHY IP #%

1% “ Soft IP Core> Interface and Interconnect>USB 2.0 SoftPHY IP”,
ik 5-2 s, W B A] $T A B A .
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[#] 5-2 ¥TF 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 #ZHC & Fi

USB 2.0 SoftPHY IP #% B0 & 71 i &l 5-3 Fir~. Tic & 5 1 A0l &
USB2.0SoftPHY IP &R R &K, A Al & kI .

e [l &r4 File Name, WRE =4 U4 FK .
e TiHi &4 Module Name, BC & /=4 T EAEH 42 FK
5-3 USB 2.0 SoftPHY IP it E R H

ht T N
w IP Customization !_ LEJ Py
USB 2.0 SoftPHY o
General
Device: GW2AR-18C | Part Number:  |GW2AR-LV1 8QN88PC?!\6|
Create In:  3W2A18\wsb20_demolusbZ2iis_srci\srclusb2 0 softphy E
o [P File Name: sb2_0_softphy Module Name: USB2_0_SoftPHY_Top
N mmer s | | LANQUAgGE: Synthesis Tool: | GowinSynthesis 'I
uimi_reeai_z [
=~ Options
bl e |
I Generation Config
TS i
T P Disable IO Insertion
JE P
ETEECECY = T
—p| s
e L
] i et
EIEREEEY S
i intd [y
. —— P
[ OK ] ’ Cancel
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