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Gowin EDP PHY IP Hl Ffamd F E AN A G~ Mtk . Theefiid. iE
WH. 2%, BERBAH P PUE T ## Gowin EDP PHY IP 55 12 f#
7712

1.2 HHx3HE
BB E o2 S ML www.gowinsemi.com.cn Ff VA F# . BHEUTF
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1.3 Rig. HERKiE

AP ORI AR ARTE i 15 S SO (R 1-1 PR .
& 1-1 K&, FEWIE

RiE Fi0gTE | &0 Epd

FPGA Field Programmable Gate Array W] g TRES
P Intellectual Property IRV

VS Vertical Sync HEH [

HS Horizontal Sync K

DE Data Enable A Re

VESA Video Electronics Standards Association | H H 1 bk p 2>
DP DisplayPort R

EDP Embedded DisplayPort RN RS R
SerDes Serializer/Deserializer AT S/ SR

14 FARZFHSRIRE
B AR O GRS, 20 R AR 0 (TR SRR,
AT EL S A TR

MHk: www.gowinsemi.com.cn
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DisplayPort (faifx DP) J&— Al PC Fith il i B BT &, FA e
FhrtEh e (VESA) PRl B8 XM bR . 3% D RiE . #ud%
B, FEMTHIES BRaSS R & IER, R &4, USB
HAth e A s

eDP (Embedded DisplayPort) #ri32% %} DP (Display Port) i H7E
RN R 2R R A 3R 2, BT BA eDP P58 4325 DP 1. eDP £
AR, 28 V0 A FE N )9 S 7 B R 2 1

Gowin EDP PHY IP Y7 #&fit 7 —A SerDes #H =15 I 1, i H]
FURENS 7 (E M2 EDP VM2 S¥3HEE &R
% 2-1 Gowin EDP PHY IP

Gowin EDP PHY IP

TR HZ W, 2.3 BHEH .

AT A

WS Verilog (encrypted)

EEavan Verilog

TestBench Verilog

MR B A

ZRe At GowinSynthesis®

N FH R A Gowin Software (V1.9.9 Beta-1 }2LA F)
!

TR PR R SRR R .

AECE N 1, 2, or 4 lanes

SCHF 8B10B Fwfiffi ThRE

S FF Word Alignment g

Link rate 2 £F 1.62/2.7/5.4 Gbps/lane
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3.1 RGHEK

3.1 REIEE

3I)J‘a‘E. 714

Gowin EDP PHY IP T eDP Ztid J5 (47 8 iz 1L 13 45 SerDes #%1,
FATEE, DLACK SerDes B2 ER AT 54 i it (W AT Bk 5 % i 45 eDP fi
. RSHEEWE 3-1 Fiw.
3-1 R4 HEE

eDP Encode

eDP Decode

A

Y

EDP PHY IP

3.2 GGHERE

A

Y

SerDes

SerDes TX

SerDes RX

Gowin EDP PHY IP iz £ 3 HF 4 NIlIE, REANEIE A ik i F A%
Wiz 1o & Sm HFIACR B eDP AB R K A% (5 5 8RS 5, il iy
RIS 5 SerDes Aiksm HARE . #Uin HKs SerDes #5315
eDP LB ) K A% (5 5 AR5 5 i LA .

Serdes_Top

Y YV V X

3-2 GHIERE
eDP TX
data
eDPRX <«
data <
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SerDes

SR HE R 3-2 .

TXlane0

TXlanel

TXlane2
TXlane3

YV VVvY VY

RX lane0
RX lanel

A A A A

RX lane2

RX lane3
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3.3 4

3.3 Bt§h

3.3.1 & ixATHh

RIERT B CPLL/QPLL A= plt.  H P ERL B RIS @ IERS, 7520 E K%
EIE R P A PLL (CPLL/QPLL) 122 it Az HAiR . HE4E LA
FHCE, IP & SerDes PLL A= s st o, F FEIE I Ki%. [F, SerDes
SREH P ICE, el e e fift, /5~ Fabric AR £ fd .

F PGB R EBIREEER N 1.62Gbps, W& 1A 4T HdE A7 58 v 20bits,
Fabric &% 8N 1.62Gbps/20=81MHz.

FH PG B R B3R N 2.7Gbps, T &3% 47 Bl AL 55 v 20bits,
Fabric Ki&Rf %~ 2.7Gbps/20=135MHz.

F PG B R BRI F N 5.4Gbps, K16 47 BB A5y 40bits,
Fabric Ki%&Hf %~ 5.4Gbps/40=135MHz.

2 fdiFH 2 JEIEEL 4 @14 EDP PHY IP I, #&iEiE fabric_tx_clk_i gk
FH A —AN#IER pes_tx_clk_o.

3.3.2 FEYAT

3.4 i

PR B R SOEE i, 7 B Bom i A . FRU £ B CDR
IS HARYK S, CDR i H 525 I A7 Hid i e LR SO s F . [R] it
SerDes R4 H FACE, EHATHEREN B H, /5N Fabric BRI B
S

F P e B B RN 1.62Gbps,  M2UOH 4T BdiE A 55 4 20bits,
Fabric 444 1.62Gbps/20=81MHz.

F P e B OB R N 2.7Gbps, RIS 47 B 437 %% v 20bits,
Fabric U8 2.7Gbps/20=135MHz.

F PG B R R N 5.4Gbps, RIS 47 $d5 432 %5 v 40bits,
Fabric Y4 5.4Gbps/40=135MHz.

i 2 I EL 4 i iE EDP PHY IP I, &iliE ) fabric_rx_clk iif3t
FFrp—ANEIE R pes_rx_clk_o.

3.4.1 REHE

IPUG1043-1.0

FH PG B R BRI N 1.62Gbps 58 2.7Gbps, T & 2% 347 B da s 58
N 20bits, 17 16bit Z4l, 2bit K AL A 2bit TR, 7E 10 sy HAUARBLE bE
txdata[15:0]F1 K i txk[1:0]48% 1, txk fik bit {75 txdata IR F XN, XK &
bit i 5 txdata 157156} B o

F P C B R B N 5.4Gbps, W k1% 47 BE 4755 A 40bits,
7 32bit s, 4bit K A5 AT 4bit FoRk 7. 7E 10 I AR BLEAE txdata[31:0]
AT K i txk[3:0]42 1, txk 1 bit £i75 txdata {775 %M, txk & bit £75 txdata
RS

SerDes KiEHAEALHIN Y )71, txdata [R5 LSB JefEH, AT
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3.5 u %)%

2 8B10B J& 5 ¥ 4 il AR AT BRI bit 47 Isb JefE 4

3.4.2 FHWHE

G54 LSB ML MMR, AT (% bit B2 Isb 5164 bit fir.

3.5 im A FIR

FH P B BRI BE RN 1.62Gbps 5% 2.7Gbps, U 47 $3E 17 78
N 20bits, 1% 16bit Z#E, 2bit K iZF1 2bit ToRANL. £E 10 i A AR I K i
rxdata[15:0]F1 K fi rxk[1:0]8 1, rxk 1k bit 175 rxdata K754 R, rxk &
bit 7 5 rxdata /550 M
F P B R BE 1 % h 5.4Gbps,  WR2I03T47 B0dE 7 %5 4 40bits, 4
Fr 32bit Fdf, 4bit K B AN 4bit Toi . 75 10 I FAAAILEE rxdata[31:0]

A K 5 rxk[3:0]4# 1, rxk 1 bit 17 55 txdata & 554 M, rxk &5 bit fi2 55 rxdata
TR X N
SerDes #WEHR LRI 7 )5, rxdata N4 8B10B )& (193117 HdE,

Word Alignment #&5 S B X 57 DhfE 12 BRI K i K28.5,
XS ERMOFAT Bl A 5, 8 g AT Bl 5 T EL Y K S —E

Gowin EDP PHY IP # 10 % 1 nkd 3-3 fizss

3-3 Gowin EDP PHY IP O REE

IPUG1043-1.0

edp Ind_fabric_rstn_i

edp Ind_morst i

edp_Ind_fabric_nd clikc_i

edp Ind_rdifo_rden_i

edp Ind_torst i

edp_Ind fabrc_bo clk i

edp Ind_tevid i

edp Ind_todata i 15:0]

edp nd_tek i[1-0]

edp gqplil_ok_o

edp gqpll_ok o

edp Ind cpll_ok_o

edp_Ind_pma r_lock_o

edp Ind_aign_link_o

edp_InD k_lock_o

edp Ind_pcs_ e dk o

edp_Ind ndifo sempty_o

edp Ind_pcs_ te dk o

edp_Ind_tfifo_afull o

edp_Ind_rodata_of1540]

edp_Ind nck_of1:0]

VYV YOV YOYOYY oYYy

RIERLESHAR, 3w 20EH A,

7(18)




3.5 u %)%

Gowin EDP PHY IP [ 10 % (4 ansk 3-1 fizn. R+ LL Lane0
A, A Lane @Ry A, B SO B D5 BIAT . Rk H 51 H P b
[, 5 SerDes #Hi& %4 F H A+ H shiE £ .
% 3-1 Gowin EDP PHY IP K9k 515

Fe | B8 Jila | ik #/E
1 O QPLLO A #48/R RCKEREE ]
edp_qpll0_ok_o 1: ARCIRE Nt 77 17
0: FERCIRE 5JLA EDP
— PHY IP A
2 o QPLL1 A %487~ B
edp_gplll_ok_o 1. ARCRES
0: TRCIRAE
3 o LaneO CPLL & &¥E/R
edp_In0_cpll_ok_o 1. AR
0: LRURFS
edp_In0_fabric_rstn_i I LaneO fabric 474N, 1KH
edp_In0_rx_rst_i I Lane0 RX AN, miARL
0 Lane0 RX pma 4l & fe 7
edp_In0_pma_rx_lock_o 1. FEABERE
0: ARHABERE
7 o Lane0 #U5 word align K4l 5E 45
edp_In0_align_link_o 1o MBI
0: RIFABUERSE
8 ¢} Lane0 0 K f4 e 48R
edp_In0_k_lock_o 1. FEABUERSE
0: ARFABEIRE
9 edp_In0_pcs_rx_clk_o O Lane0 PCS St i
10 edp_In0_fabric_rx_clk_i ! :Z;ﬁ&giyssﬂir_élik?oﬁ REE
11 O Lane0 RX Buffer JL-F-=548/R
edp_In0_rxfifo_aempty_o 1: RX Buffer JL P
0: RX Buffer 3EJ1°F-%
12 edp_In0_rxfifo_rden_i | Lane0 RX Buffer 1% &
13 edp_In0_tx_rst_i I Lane0 TX BN, mA K
14 edp_In0_pcs_tx_clk_o 0o Lane0 PCS ik i i
15| edp_Ino_fabric_tx_clk_i ! tggﬁgfp‘g:f&rjlfjf*’ TE S
16 O LaneO TX Buffer JL-Fi##E~
edp_In0_txfifo_afull_o 1: TX Buffer JLT-3
0: TX Buffer 3J LT
17 edp_In0_tx_vId_i I Lane0 TX Buffer 5 i
IPUG1043-1.0 8(18)




3 DhigHiiA 3.6 ZHLE
F5 | E540 T | A HE
18 edp_In0_rxdata_o o EDP fEhd
19 edp_In0_rxk_o o) EDP fi#hd K 5
20 edp_In0_txdata_i I EDP 2wt %4
21 edp_In0_txk_i I EDP %ifi K 15
3.6 SHACE
%% 3-2 Gowin EDP PHY IP &
F5 ST OV BRIME iR
1 Quad Selection Qo0/Q1 Qo0 SerDes Quad % #
2 PHY Lane0 Yes/No No SerDes j#i# 0 E#F
3 PHY Lanel Yes/No No SerDes HiE 1 &%
4 PHY Lane2 Yes/No No SerDes j#i# 2 £
5 PHY Lane3 Yes/No No SerDes iHi# 3 &£
6 Loopback Mode OFF/LB_NES/L | OFF Lane [A] A A%k $5
B_FES/LB_EN
C
7 Line Rate 1.62/2.7/5.4Gbp | 1.62 AT R
S
8 Reference Clock Source Q0 REFCLKO Q0 REFCLKO LTS ER
Q0 REFCLK1
Q1 REFCLKO
Q1 REFCLK1
9 Reference Clock 50-500MHz 135 fic B 225 I ph AR
Frequency
10 PLL Selection CPLL CPLL P PLL
QPLLO
QPLL1
IPUG1043-1.0 9(18)




31

an)

[a{ay

ik

3.7 B R

3.7 B it ER

A48 Gowin EDP PHY IP [FH] 50 o

3.7.1 EDP PHY TX ¥R

EDP PHY TX # 1 B 3-4 Fis.
3-4 EDP PHY TX #OMFREE

pes beek o [T LWL L L
fabric_bc_elk i [ | [ L LWL L L L
bx_vid_i ]
tedata i[15:8]  ——(_ eamd_ W W W W
bedata i{7:0]  ——(_ ¥ X Deeosl” T

tiek_i[1] [ ] i
txk_i[0] N [
3.7.2 EDP PHY RX ## O/ FF

IPUG1043-1.0

EDP PHY RX # O F & B WK 3-5 Fiax.
3-5 EDP PHY RX ?%I:lﬂffr#a_t%

pes peelo [ LALLM
frie_oc_el i [T
rfifo_rden_i |
edata_o[15:8]  ——(__ ¥\ X eemsdl " T
mxdata_of7:0]  ——( eeaod_ I W 0 W 0
rxk_o[1] ! [ ]
nek_o[0] [ i
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4%71@3?

P HE S =2 SR S IR T i 1P NAZAE N 2s T A B &~
EDP PHY IP.
1.4TJF IP Core Generator

P TG, #die B “Tools” kWi, THrtdi “IP Core
Generator” &35, EiA[#TJF Gowin IP Core Generator, #1K& 4-1 ffi~.
4-1 3TH P Core Generator

{#r GOWIN FPGA Designer - [Design Summary] - [m] »

File Edit Project Tools Window Help - & x
, Start Page b \"/“;.:, .z ; =€ F--Ed | e

Process "2, Gowin Analyzer Oscilloscope

v [ User Constrai . IP Core Generator Project File: D:\proj\Gowin_EDP_PHY_RefDesign\project\fpga_project.gprj

Programmer Synthesis Tool: GowinSynthesis

FloorPlanner

7 Timing Co .,
1ming &9 o Timing Constraints Editor Target Device

5| &
ak| FloorPlanr

v g SY’“*‘ES*Z?‘ .2 DSim Cloud Part Number: GW5AST-LV138FPGE7 6AES
= Synthesis | & Options.. Er o GWSAST
= Netlist File Device: GW5AST-138

e Place & Route Device Version: B
= Place & Route Report package: FCPBGAG76A
= Timing Analysis Report Speed Grade: ES
= Ports & Pins Report Core Voltage: LV

rj‘i Program Device
Design = Process  Hierarchy g Start Page Design Summary B
Console =] x!

%

Console  Message

2.4THF Serdes IP Jit & Fiif
Wi “Serdes”, FTH Serdes IP ¥[WBCE S, WK 4-2 s

11(18)




4 Fimfc &
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[& 4-2 $TFF Serdes IP BL ERH

W GOWIN FPGA E)tesigner - [IP Core Generator] . — [m]
' Ele Edit Project Tools Window Help - 8 x
o |/ul 2-22) 2| fJ.» B
TS B % Target Device: |GWSAST-LV138FPGETGAES,
;i—_ Design Summary Filter QX
~ [/ User Constraints
|t FloorPlanner Mame : serdes

. User Flash
¥* Timing Constraints Editor - Soft IP Core
v 0 Synthesize Al Information

= Synthesis Report BackGround Configuration

. L DSP and Mathematics Type: Serdes
= Netlist File
Interface and Interconnect Vendor: GOWIN Semiconductor
A Place & Route Memaory Control
= Place 8 Route Report Microprocessor System
P - Summary
= . . Multimedia
= Timing Analysis Report
} v Serdes
= Ports & Pins Report &% Serdes The Gowin Serdes IP is a comprehensive IP base on
|,.ﬂ-5 Program Device Deprecated v Gowin Serdes. It includes various high speed protocol, v
< 5 . . S -
Design  Process  Hierarchy L Start Page Design Summary % IP Core Generator [£J
Console B x

%

Consale  Message

3.47JF EDP PHY K & F1i

f£ Serdes IP FtH & SGHL & “General” &4 :
® Device. Device Version. Part Number ¥&5i: 58 5% E, #2407
THREFRS M5 YuE, HPLERE;
® Language iEMi: SZ#F Verilog A1 VHDL Wifhik$k, WRIEHE S FEikHF
X R FRE 2R, BRIAIERE Verilog;
® File Name. Module Name. Create In #&%i: Serdes ) XXE4 . 1
B4 TS A A AR 1B

SRIGHE Serdes IP Bo & L 1H K] “Protocol” i&1irh ik “EDP PHY” i%&
i, #R)5 R Create 1441, WKl 4-4 Fios.

12(18)




4 Fimfc &

[ 4-3 $TFF EDP PHY Bt E R E

{ Dialog 7 X

General
Device: |GwsasT-128 | Device Version: & |
I part Number: |awsasT-v138rPas76AES | Language: Verilog -
H
| File Name:  [serdes | Module Name: |Serdes Top |
Create In: | DA\proj\Gowin_EDP_PHY_RefDesign\project\sre\serdes [~
~
Protocal [ EDP PHY | Create
v = BoOR - EDP PHY
I # BCDR 10
5 ~ Telecommunication -
! v ethernet Information
| 5 1G Serial Ethernet 1.0
i & 2.5G Serial Ethernet 1.0 Type: EDP PHY
H R Vendor: GOWIN Semiconductor
Quado! & Quad1
A Wireless
& CPRI 11 Summary
' 5 JESD2048 12
& Serial RapidlO 11 DisplayPort is a digital video interface standard
A Video
| & 05 ot 0 QrLL QpLLT developed by the PC and chip manufacturer alliance. EDP
! mbedded DisplayPort) is an extension of the
ks Embedded DisplayPort] X f th
% SDI 10 hd embedded architecture and protocol for DP (DisplayPort)
applications, 50 the eDP protocol is fully compatible with
H the DP protocol. EDP PHY is a bus that provides a
' physical layer definition to implement high-speed
' connectivity. The EDP PHY is typically used for display
i interfacing.
f Lane0 Lanel Lane2 Lane3 Lane0 Lanel Lane2 Lane3
Reference
&
=] + Reference documents(CN) - IP reference designs

and user guide v

4.EDP PHY Fc & 7 1h

BoE A mr=E, WA 4-44 Fios. BB A ANZ EDP PHY IP 4%
K, A2 EDP PHY IP S5 B ik
4-4 EDP PHY Eﬂ_ﬁﬁﬁa—t%

W IP Customization ? *

EDP PHY o

General

Device: | GWSAST-138 | Device Version:
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog

File Name: |edp_phy | Module Name:
Create In: A\proj\Gowin_EDP_PHY_RefDesign\project\src\serdes\edp_phy

PHY Configuration

edp gpll) ok o — -

Quad Selection: Qo =
Channel Selection: [] PHY Lane0 [] PHY Lanel

1 PHY Lane2 1 PHY Lane3

e apil ko e Loopback Mode: |OFF -
Line Rate: 1.62 v | (Gbps)
Refclk Selection

Reference Clock Source: QO REFCLKO -

Reference Clock Frequency: [135.000 (MHz)

PLL Selection: CPLL -

Calculate ~

IPUG1043-1.0 13(18)




4 Fimfc &
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MeEHEAER, WHE 4-5 s

FETR B ST 4y AR AE ST B S . Module Name #4650 T
e TR ATERER K Z T, Bl “EDP_PHY _Top”, /Al HATIE.
“File Name” & IP XA RS9, 17 EDP PHY IP B SCf, ERIA
N “edp_phy”, A HATB SR

4-5 BAERREEARE
General
Device: GWSAST-138 Device Version: | B
Part Mumber: |GW5AST-L‘I.I’1 38FPGBTBAES | Language: Verilog
File Marme: edp_phy Module Name: |EDP_PHY Top
Create In: Aprojf\Gowin EDP PHY RefDesign\project\src\serdes\edp phy

fic & PHY Configuration &5, W1k 4-6 Fix.

MBS R ph 2 M FHRREI R R, 50 EWHTIZSHR e E R L
R H R, Al “Calculate” F4H3E4T M
[#l 4-6 PHY Configuration £+

PHY Configuration

Quad Selection: Qo ~

Channel Selection: [_] PHY Lane0 [] PHY Lanel
[] PHY Lane? [] PHY Lane3

Loopback Mode: | OFF -

Line Rate: 1.62 T | (Gbps)

Refcllk Selection

Reference Clock Source: G0 REFCLKD -

Reference Clock Frequency: | 135.000 (MHz)
PLL Selection: CPLL -
Calculate
5.2EH IP

58 EDP PHY IP FACE 5, A mAa TAR “OK” &4, w4
% EDP PHY IP #i<3CfF, F+iR A% Serdes IP FCE S, I Serdes IP
fic B S R BoR 4R 4 ) EDP PHY IP 26N Quad. PLL Al
Lane fFRTE ML, tnpTi&El 4-7 Fias o
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i3

 Dialog

General

4-7 Serdes IP Eg E X HE 7~ EDP PHY IP

Device: [awsAsT-138

Part Number: | GW5AST-LV138FPGG76AES

| Device Version: [B

| Language:

Verilog

| Madule Name: [serdes_Top |

File Name:  [serdes
Create In: | Di\proj\Gou HY_RefDesigniprojectisre\serdes
Protocol [ EDP PHY | Create
edp_phy:EDP_PHY Top
Quad0 Quadi
aQeLLo apLL apLLo [eLIR]

Lane0 Lanel Lane2 Lane3 Lane0

Lanel

Lane2

Lane3

SDI

Information

Type: sDI
Vendor: GOWIN Semiconductor

Summary

serial digital interface (SDI) is a member of the family of
digital video interfaces, it can be used for transmitting |
digital video signals. SDI supports different rates, it can
transmit a variety of different resolutions. SDI is used

to connect together different pieces of equipment such

as recorders, monitors, PCs and vision mixers, so SDI is

widely used in the field of video. Gowin SDI IP can

operate under the HD or 3G rate standard defined by

the Society of Motion Picture and Television Engineers

(SMPTE), and can act as a transmitter and receiver at

the same time.
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