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1.1 FMAE
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GowinUSB 2.0 SoftPHYIP F F #8F B N A EHE~ M DIRefiiR.
BN FHACE, BRI PG T # GowinUSB 2.0 SoftPHYIP 1]
FE R R AT T . AT AR SR S S T2 V 1.9.11.01
WA, DA RR AT 2, 015 BT e s F 2 5%, BARCUH P A AR (145
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I B 3 B 22 SRR www.gowinsemi.com BT BL R, 5 DL R AHSG

A
DS100,

GWAIN %741 FPGA 7= i 3R F i

DS117,

GWI1NR %] FPGA 7= i 3dE F it

DS821,

GWAINS %741 FPGA I~ i 3R T it

DS841,

GWI1NZ %] FPGA 7= i 3dE F it

DS861,

GWINSR %741 FPGA /=i 3dE F it

DS881,

GWINSER Z%1 FPGA 7= 5 F

DS891,

GWINRF £4#5F FPGA = i 30 Tt

DS102,

GW?2A %% FPGA 7= 5 3dE T

DS226,

GW2AR %41 FPGA 7= i B3R T it

DS9%61,

GW2ANR %71 FPGA /= i BdE F 1l

DS976,

GW2AN-55 #84-%dE Tt
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DS981,

GWS5AT %741 FPGA 7= i 30E Tt

DS1103,

GWS5A Z %1 FPGA 7= i B dE T

1(16)



http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS100.pdf
http://cdn.gowinsemi.com.cn/DS117.pdf
http://cdn.gowinsemi.com.cn/DS821.pdf
http://cdn.gowinsemi.com.cn/DS861.pdf
http://cdn.gowinsemi.com.cn/DS881.pdf
http://cdn.gowinsemi.com.cn/DS891.pdf
http://cdn.gowinsemi.com.cn/DS102.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/DS961.pdf
http://cdn.gowinsemi.com.cn/DS976.pdf
http://cdn.gowinsemi.com.cn/DS971.pdf
http://cdn.gowinsemi.com.cn/DS981.pdf
http://cdn.gowinsemi.com.cn/DS1103.pdf

1ET AN 1.3 RiE. 4a0&iE

DS1239, GW5AST %541 FPGA 7= i £ 4 F it
DS1105, GW5AS %741 FPGA ™ i 4 T/t
DS1108, GW5AR %51 FPGA 7 ity %4l T /it
DS1118, GWS5ART #%1| FPGA ;= i 4 T/t
SUG100, Gowin z JE& A4 H - 457

1.3 Ki&. ZamsiE

R -1 AN TAT M BLRIARSCARE . Aams i SRR X o
R 11 RE. EIE

ARG, dEngiE | 2 X

P Intellectual Property HIR 2R

USB Universal Serial Bus AT R

UTMI USB2.0 Transceiver Macrocell Interface | USB 2.0t /& %% 57645 [
HS High Speed =L

FS Full Speed AR

LS Low Speed [T

NRZI Non Return Zero Inverted AERNEES

14 FRZ SRR

P P ARG E ATT AL EOR SO, AR A IR P AT AR AT S8 R I, W]
HixS R~ mlH AR
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2.1 BEik

GowinUSB 2.0 SoftPHY IP s&—> USB JK/ZU Kk %%, 7] L il
(480Mbps) . 4xi%(12Mbps) 5 1% (1.5Mbps) (K5 220k 5 K i% .

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

Gowin USB 2.0 SoftPHY IP
o REXIK

O SRR ® NEMESIR,
GW1N-1/GW1N-1S/GWINZ-1/GW1N-1P5 [ #h

W BT Z W% 2-3 % 2-4.

A A

WS Verilog (encrypted)

ST Verilog

TestBench Verilog

bIUNF o a i

LAt GowinSynthesis

N FH R A Gowin Software (V1.9.8.05 XL E)

!

[NV BE 252 0N C7 K UL B2 5 (Arora V 4) 3 #F USB 2.0 SoftPHY IP.
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2 faisr 2.2 J

GowinUSB 2.0 SoftPHYIP $#i4: 45

S HF % (480Mbps). 4:i# (12Mbps) 5% (1.5Mbps)
SCRPHOHE HR O i 46

SCRFHORF A 7R SR EL

SR NRZI gty 5 g

TEF UTMI 210,

2.3 R 5V EHHEIFEHN USB B ZHBENBRAR

V2 RO T7 ST RE AN F2 PR AR PR 1) H YR, 1 A2l L B 5 $2 41 5V ML,
N USB WAL . N T SCRFRZEAL T USB W& =61, sih& %2k
BRI A PCB ) BOM A5 USB 0L i BR AT LA A Ha 45 A H s %

USB 2.0 #lyEsE 7.1.2 F1 7.3.2 T4k 7 ¢ USB EALFE AL A B
B ELR L An AN PCB [ BOM Tk a2 8 72 F2 ML H 0 A0 e 1 F R 225K
AT AR — AN SR R A H AR 1

& 22 BT
ZH 9 | ZHEAE Min. Max. | Hif
HL Y5 FL
= L Veus | 557217, #E2 | 475 525 |V
R ThAE s 1 Veus | 55 7.21°, 72 | 4.40 5.25
HAL Y FLIR
I FE L AR I L (D | lecprr | 2B 72179 500 - mA
RIFEEL S Gt | leccuer | 28 7.2.1 715 100 - mA
HDIFEDIRE (BRI lcchpr | 25 7.2.1 715 - 500 mA
IKDIFEDIRE G N) lccier | 55 7.2.1 71 - 100 mA
AMCE DRI A | lconr | 5 7.2.1.47 - 100 mA
HEC I = ThAR B % lccsh | #7.2375, 7E15 | - 2.5 mA
FERE R DA B A lccst | 5 7.2.3715 - 500 PA
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> fisr 2.4 BE S H

2.4 FREH

T Verilog i 5 523 USB 2.0 SoftPHY . K| #4025 L 3 i Al &%
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FANE], FHEIEF S TG . LLE s GWIN-9 5 GW5A-25 R 41441,
USB 2.0 SoftPHY il 5 A s i Nk 2-3 53 2-4 Fios.

F2-3HFFEHEA (—)

a2 SR BRI AR BIEA A
LUT 432
REG 1040
ALU 14
GW1N-9 C7/16 BSRAM 2
SSRAM 0
o Single Mode: 9
Dual Mode: 11
!
THIE A CTNG HIE T o
*k 24 HFFREA (2
Wt AR5 S BRI AA PR BREA
LUT 436
REG 1029
ALU 14
GW5A-25 C2/11 BSRAM 2
SSRAM 0
o Single Mode: 9
Dual Mode: 11
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3 YRR

3.1USB 2.0 SoftPHY 4 {4 &

3.1 USB 2.0 SoftPHY Z&19iE[E]

Bt

USB 2.0 SoftPHY 7£ RX J7la], USB &7k k&t IDES8. NRZI
S bit JEH. BRI G, LR USB RX HdEHaI, 45 UTMI 2
FMRIESS B ERBY 78 TX 7, fEBIE] UTMI B2 RIS EdE 5, 214t
PEF AL bit TFE . NRZI i 5, F=A4 84700 TX FdEit, 4 H OSERS

KIiLF) USB #1.
[ 3-1 USB 2.0 SoftPHY Z5#JtEE

TX State Machine

A

A 4

A

A 4

A

A 4

OSER8 [«

Data+

NRZI >

Encoder |+

Bit Stuffer |«

Shift Reg

Ad

<

\ 4

NRZI

Bit

Decoder

Y

Unstuffer

\ 4

Shift Reg

A

A

A

A

RX State Machine

uTt™mI
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3.2USB 2.0 SoftPHY 45 o, i 4 422

3.2 USB 2.0 SoftPHY M EBEE B 1%

USB 2.0 SoftPHY 37 £ # (480Mbps)f& itk . 24 USB 2.0 SoftPHY
YEN USB ML IR, AN HL BRI 32 40 BT

3-2 Single LVDS £} USB M\i& &AL

IPUG781-1.6

R1:1.5K ohm

R2:0 ohm(1N/2A),
R3:0 ohm(1N/2A),

36 ohm(Arora V)
36 ohm(Arora V)

R4:42 ohm(1N/2A), 100 ohm(Arora V)
R5:42 ohm(1N/2A), 100 ohm(Arora V)

usb_pullup_en_o

e

R6:1.8K ohm
R7:75 ohm(1N), 56 ohm(2A), 75 ohm(AroraV)
Cl1:1uF
R1|R2 Ri
! Datgg. "
< ¢ -
<« Datgg
90ohm R5

trace matching

As close to FPGA
as possible

USB Device

1
il usb_dxp_io

vcesps R7 C1

usb_rxdn_i

<]

3
usb_rxdp_i

Gowin
FPGA

USB 2.0 SoftPHY
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3 Thpedhik

3.2USB 2.0 SoftPHY 45 o, i 4 422
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[& 3-3 Dual LVDS # 3} USB Mig&EO S

R1:1.5K ohm

R2:0 ohm(1N/2A), 36 ohm(Arora V)
R3:0 ohm(1N/2A), 36 ohm(Arora V)
R4:42 ohm(1N/2A), 100 ohm(Arora V)
R5:42 ohm(1N/2A), 100 ohm(Arora V)
R6:1.8K ohm

R7:75 ohm(1N), 56 ohm(2A), 75 ohm(Arora V)
R8: 0 ohm Gowin
R9: 0 ohm FPGA

C1:1uF

| | Dat 1=
T tond T wheeo |

usb_pullup_en_o
]

~
R1jR2 RE']

R4
R5

90ohm I

As close to FPGA A i -
. usb_rxdp_i
as possible -

USB Device

R8

vcesps R7 C1 | usb_xdni |

USB 2.0 SoftPHY

1. Gowin GW2A £7%1 10 i @4 WSEZEI T .

usb_dxp_io: I0_TYPE= LVCMOS33D PULL_MODE= NONE
DIFF_RESISTOR=OFF DRIVE=4; (Single Mode Only)

usb_dxp_o: I0_TYPE= LVCMOS33D PULL_MODE= NONE
DIFF_RESISTOR=OFF DRIVE=4; (Dual Mode Only)

usb_dxp_i: I0_TYPE= LVCMOS33D PULL_MODE= NONE; (Dual
Mode Only)

usb_term_dn_o: 10_TYPE=LVCMOS33 PULL_MODE= NONE
DRIVE=8

usb_term_dp_o: I0_TYPE=LVCMOS33 PULL_MODE=NONE
DRIVE=8

usb_pullup_en_o: I0_TYPE=LVCMOS33 PULL_MODE=NONE
DRIVE=8

usb_rxdn_i: 1I0_TYPE=LVDS25 PULL_MODE=NONE
DIFF_RESISTOR=0OFF

usb_rxdp_i: 10_TYPE=LVDS25 PULL_MODE=NONE
DIFF_RESISTOR=0OFF

Gowin GW1N Z%1] 10 i @2 i 2 %0 .

8(16)
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usb_dxp_io: I0_TYPE= LVCMOS33D PULL_MODE= NONE
DIFF_RESISTOR=OFF DRIVE=8; (Single Mode Only)

usb_dxp_o: I0_TYPE= LVCMOS33D PULL_MODE= NONE
DIFF_RESISTOR=OFF DRIVE=8; (Dual Mode Only)

usb_dxp_i: IO_TYPE= LVCMOS33D PULL_MODE= NONE; (Dual
Mode Only)

usb_term_dn_o: 10_TYPE=LVCMOS33 PULL_MODE= NONE
DRIVE=16

usb_term_dp_o: 10_TYPE=LVCMOS33 PULL_MODE=NONE
DRIVE=16

usb_pullup_en_o: I0_TYPE=LVCMOS33 PULL_MODE=NONE
DRIVE=8

usb_rxdn_i: 10_TYPE=LVDS25 PULL_MODE=NONE
DIFF_RESISTOR=OFF

usb_rxdp_i: 10_TYPE=LVDS25 PULL_MODE=NONE
DIFF_RESISTOR=OFF

Arora V |10 % B LIRS Z U

usb_dxp_io: I0_TYPE= LVCMOS33D PULL_MODE= NONE
DIFF_RESISTOR=OFF DRIVE=8; (Single Mode Only)

usb_dxp_o: I0_TYPE= LVCMOS33D PULL_MODE= NONE
DIFF_RESISTOR=OFF DRIVE=8; (Dual Mode Only)

usb_dxp_i: IO_TYPE= LVCMOS33D PULL_MODE= NONE; (Dual
Mode Only)

usb_term_dn_o: 10_TYPE=LVCMOS33 PULL_MODE= NONE
DRIVE=8

usb_term_dp_o: I0_TYPE=LVCMOS33 PULL_MODE=NONE
DRIVE=8

usb_pullup_en_o: I0_TYPE=LVCMOS33 PULL_MODE=NONE
DRIVE=8

usb_rxdn_i: 1I0_TYPE=LVDS25 PULL_MODE=NONE
DIFF_RESISTOR=0OFF

usb_rxdp_i: 10_TYPE=LVDS25 PULL_MODE=NONE
DIFF_RESISTOR=0OFF

FPGA 5 USB # XA H (55 & UURE —4 Bank 1, HAHAE 2 EC

£, 1/0O BT Bank FIft L HLE A 3.3V,

T/ NE R RIEZ R (Arora V #3FBRAN), E3R usb_dxp_io ZE 43 % LA
K usb_dxp_i 25 %t BT EE i [ — Bank #H 4B 2 2 5 IEIAEAE HARWAE

9(16)
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PL GWINSR-4 Jyf5l, & 3-4 ) GWINSR-4 24} Pinout /i [&l; #

usb_dxp_io fFH K+ G5, H5 (RIEH IOR11A/IOR11B), H-THHAKZE Xt
E 1 IOR10A/IOR10B NMEFE, =SB TR = IR M- 2R -6 A1 I H e
¥ usb_dxp_io %/ ELfE G6/H6 (RN IOR13A/IOR13B), T4
A 243 %1 I IOR12ANIOR12B 1745, LRE Al LU Ih# 2= IR KA 42 B AT I -

& 3-4 GWINSR-4 84 Pinout

GWINSREFIFPGA™ &

GW1INSR-4EfHPinout GO“IN.E

Pin List Y e anen
sk [BANK [RRiE [251Pair LVDS [x16 _ [MG64P

IDB13A 3] 3 True_of I0B13B NONE__|NONE

IDB13B (5] 3 Comp_of_IOB13A NONE__|NONE

IDB14A 5] 3 True_of_IOB14B NONE__|NONE

108148 [Ile] 3 Comp_of_IOB14A NONE [NONE

IDB15A [} 3 True_of I10B158 NONE__|NONE

10B15B o 3 Comp_of IOB15A NONE _[NONE

IDB1BAVGCLKT_5 10 3 GCLKT 5 True_of_IOB168 NONE__|NONE

IOB16B/GCLKC_5 5] 3 GCLKC_5 Comp_of_IOB16A NONE__|NONE

IDB22A/GCLKT_4 ) 3 GCLKT 4 True_of_I0B228 NONE__|NONE

10B22B/GCLKC_4 5] 3 GCLKC_4 Comp_of_IDB22A NONE__|NONE

IDB23A Is) s True_of I0B238 NONE__|NONE

1DB23B 0 3 Comp_of_IOB23A NONE__|NONE

IDB24A [} 3 True_of_IDB24B NONE__|NONE

108248 5] 3 Comp_of_IDB24A NONE __|NONE

IDB25A 0 3 True_of 10B258 NONE__|NONE

0B258 1] |g Comp_of I0B25A NONE |NONE

OB29A ) 3 True_of_I0B23B NONE__|NONE

0OB298 o 3 Comp_of_IOB28A NONE |NONE

IDB4A 5] 3 True_of_IOB4B NONE__|NONE

1DB4B ) 3 Comp_of_IOB4A NONE__|NONE

IDBSA ) 3 True_of_IOBSB NONE__|NONE

IDBSB 5] 3 Comp_of_IDB5A NONE__|NONE

IDBBA 3] 8 True_of_IOBEB NONE__|NONE

IDB6B (5] 3 Comp_of_IOBBA NONE__|NONE

IDBTA 3] 3 True_of_IOB7B NONE__|NONE

I0B7B 0 3 Comp_of_IOB7A NONE__|NONE

IDR11A/GCLKT 3| 0 2 GCLKT_3 True_of_IOR11B TRUE _|x16 G5

IOR11B/GCLKC 3| 5] 2 GCLKC 3 Comp_of_IOR11A TRUE _|[NONE _|H5

DR 12A (3} IE True_of IOR12B NONE _|NONE

IOR12B o Ig Comp_of IOR12A NONE _[NONE

IDR13A | 0 2 True_of_IOR13B TRUE__[x18 GB

IOR13B | Vo 2 Comp_of_IDR13A TRUE _[NONE _|HE

IDR14A ) 2 True_of_IOR14B NONE__|NONE

8 2020 GOWINSEMI UGE64-1.0 5(10)
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i y—

GowinUSB 2.0 SoftPHYIP £ 5 %& X1 N 4-1 ffi7x.

R41ESEX
P9 | 5980 Jilal | ALgE | R
1 clk_i | 1 HAREP{E S (60MHZ)
2 felk_i | 1 W55 (480MHz)
3 rst_i | 1 S ENES, SAPHY R EIRESHL.
4 pll_locked_i I 1 A ifelk it pll 8t e 15
5 utmi_data_out_i | 8 i, 8 bitsH47 KIEEE 2k .
6 utmi_txvalid_i I 1 RIEHHEA BAER, SR
; utmi_txready o o L Ziﬁéi&ﬁ/ﬁ%?&ﬁk%% FORPHY AT 2K
Pl a0 B A AR -
8 utmi_data_in_o o) 8 R, 8-bitdATH IR EA S 2R
9 utmi reactive o o 1 B BOE AR R, FORPHY RIS |
- - SYNCIE 5, FfFITthilct.
10 utmi_rxvalid_o 0 1 IR A 2, mRFE R
11 utmi_rxerror_o 0 1 PR R, &P RN 1R
Bl i 2R : DM DP
2’ b00: SEO
12 utmi_linestate_o @) 2 2’ b01: “J” RFE
2’ b10: “K” R#&
2’ bll: SE1
B RS T
13 utmi_opmode_i I 2 2’ b00: IE##AE

2’ bOl: Iz

11(16)




P | o8 Jila | ArvE | HiR
2’ b10: AMHREAIIE T FINRZIZHD
2’ bll: Reserved
s R 55
2’ b00: HSfE4
14 utmi_xcvrselect i | | 2 2’ b01: FStEH
2’ bl0: LSt&%
2’ bll: Reserved
(2P E
15 utmi_termselect_i | | 1 1’ bO:HS& i fHifE
1’ bl:FS/LSA i {ffRE
: . ULPI# DS, 8 bitsIHAT A ik dh &
16 ulpi_txdata_i I 8
%
: ULPIHEz £ i, 8 bitsHHAT A IE R &
17 ulpi_rxdata_o @) 8 %
ULPHZ L 5 46 7R -
18 ulpi_dir_o 0 1 1’ bO:## 77 1] HLinkE|PHY
1" bL:HdE )5 1A 9PHY £Link
19 ulpi_stp_i I 1 ULPHZE DR Kk IEE S, mHEFAER
_ ULPI#Z O LinkEdE gz s 5, s g
20 ulpi_nxt_o @) 1 N
£y
USBZ# {5 ‘= Data+*1 ], 7/ELVDS_Mod
21 usb_dxp_io I/1O 1 %ﬂ}; - aai W, 72 —vode
fic & A Single %k
USB###15 = Data-X{|7], fELVDS_Mod
22 usb_dxn_io I/1O 1 Z{UE - aei R, —viode
fic B A Singlefs A 2L
. USB##i{5 S Data+fii A\, fELVDS_Mode
23 usb_dxp_i I 1 . N
fic & ~Duallt 2L
. USB###{5 S Data-4ii A, fELVDS_Mode
24 usb_dxn_i I 1 . N
- - fic & yDualltt A %%
USB###15 = Data+#i i, fELVDS_Mode
25 usb_dxp_o @] 1 \ZIZTEI N N it -
it B ADualft A 2%
USB#% &5 Data-fiH, 7ELVDS_Mod
26 usb_dxn_o @] 1 %&TE N a;a W, —Viode
- Fid & ADualii 5 2%
27 usb_rxdp_i I 1 USB##z15 = Data+#ii A\
28 usb_rxdn_i I 1 USB%i {5 = Data-fii A
29 usb_pullup_ en o |O 1 USB##ia15 = Data+ I [ 1.5K H fH I %

IPUG781-1.6 12(16)




FFs | G54 Jita | ArgE | R

il
30 | usb_term_dp_o o |1 USBH#5 {55 Data+ 1) 322 H pH % il
31 usb_term_dn_o o |1 USB% {5 = Data- 1) sty 4 H FH 25 il

IPUG781-1.6 13(16)




5 SR E

5 FHEE

5o S S IR R S Tools N, 1] 83 IPCore Generator
T H, 5l A E USB 2.0 SoftPHY.

1. FTJF IP Core Generator

LT )G, A EMA“Tools” ki, THi#d:“IP Core Generator”
I, WUATATIR P A LA, K 5-1 Fios.

[#] 5-1 IP Core Generator 1IN

2. #TFF USB 2.0 SoftPHYIP ¥

%&£ “ Soft IP Core> Interface and Interconnect>USB 2.0 SoftPHY IP”,
WK 5-2 B, AR RT$T e B S0 .

IPUG781-1.6 14(16)




5 SR E

[#] 5-2 ¥TF USB 2.0 SoftPHY IP #%

USB 2.0 SoftPHY

Information

Type: USB 2.0 SoftPHY
Vendor: GOWIN Semiconductor

Summary

The USBE 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
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USB 2.0 SoftPHYIP #% . & 741wl &l 5-3 Firs. e & 5 i 20 ) 2
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5-3 USB 2.0 SoftPHYIP fit B R &

& IP Customization ? K
USB 2.0 SoftPHY
General
Device: GWSAT-60 Device Version: B
Part Number: GWS5AT-LV60UG225C2/11 Language: Verilog
zola File Name:  usb2 0 softphy Module Name: USB2 0 SoftPHY Top
—-
=l Create In: te\GW-FPGA\pri60k usb pback speed\project\src\usb2 0 softph
|
s | Options
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. =t | TXDelay: 0 Interface: UTMI
2R v o [ LVDS Mode: Dual RX_Mode: Normal
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General BCE#HE
General Fit B AEFH THC & =25 1 1P Bt SCEFIAR OGS B,
® Device: nCACLE M Device 155
® Part Number: 27 CECE ] Part Number 15 &
® Language: MiE ™M) IP B SCAFRIBEAF AR TE & o IEFA M T hizl 3R
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e, EHEHEIET, S Verilog #1 VHDL;

Module Name: Bt & =41 IP ¥ it SCAFR Module name. 7545 ] SCASHE
A T AR Z PR . Module Name ANRES JFRIEZFRAEIE, Z54HIE, M)
R Error 12,

File Name: FC &A1 IP BTESCIFRISCAF 44 o AEAT U SCASHE R] 5038 i 4
PELERS

Create In: FCE AR IP Wi SO AR AR . AI7EA ) SCAHE o 58T
Yt HbrEg 1, RT @ SOARHEA 3%k B 5 A e B H bR Az .

Option BCE1E

TX Delay: 0/1/2, Ft'® USB {55 % i iR
Interface: UTMI/ULPI, BLE IP $=iH: 0287,

LVDS_Mode: Single/Dual, ## SoftPHY IP USB % 1255, Single 1
A — A% SEHL USB {5 5 %5, Dual B8 2 412250 % sSEEiE
S&4y, Dual K USB TX 5 RX 10 g8, AT 5 USB 5 58k
R

RX_Mode: Normal/Advance, i%#% SoftPHY IP USB #5t#:, Normal
B8 H 60MHZ (KIE I B kb2 RX %44, Advance f2:0ff H 120MHz &
SR B AL RX B, R EiR/N, W FEsRE, EHF &z Arora Vit
Fo
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