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25 In0_txdata_i | EDP = a— R5—#
26 | In0_txk_i | EDP > a— RK*¥F /¥
27 drp_addr_i I dp7 RLA DRP Port (Z
28 drp_wren_i | I drp %%i&&%\%~7/v j\;é;g
29 drp_wrdata_i I drp EZIAHLT — X 2D I
30 drp_strob i I drp Z2EIAHLA b —7 — hShE
31 drp_rden_i I drp @A LA x—7 L kR
32 drp_clk_o o) dp i iz a7
33 drp_ready o @) drp 52 T1E &
34 drp_rdvld_o o} drp e/ LEIE S
35 drp_rddata_o o] drp Bt L7 —%
36 drp_resp_o O drp )i
3.6 /3T A —XF D&KL
# 3-2 Gowin EDP PHY IP D/ XT A —#
Ei =N RTA—=HL i 77 v MA B
PHY Configuration
1 Quad Selection QO0/Q1 Qo0 SerDes Quad D EER
2 PHY Lane0 Yes/No No SerDes L' — > 0 DR
3 PHY Lanel Yes/No No SerDes L — 2 1 OEER
4 PHY Lane2 Yes/No No SerDes L — 2 2 DR
5 PHY Lane3 Yes/No No SerDes L — 2 3 DOEER
6 Loopback Mode OFF/LB_NES/LB | OFF Lane L —7 /Ny 7 E— R
_FES/LB_ENC DRI
DRP Port Yes/No No DRP Port D3R
8 TX Line Rate 1.62/2.7/5.4/8.1G | 1.62 EEITAL— ]

IPUG1043-2.2J

11(24)




3 HERE DY

3.6 3T A—Z DIERL

T | RFA—EL i ] T 7 4V Ml Bl
bps
9 TX User Clock Ratio 1:20/1:40/1:80 1:20 FEEa—HY—rumv skt
10 TX PN invert Lane0 Yes/No No PEEF v L 0 PN {542
e DR
11 TX PN invert Lanel Yes/No No EIETF v L 1 PN ) wiss
Hr DR
12 TX PN invert Lane2 Yes/No No EETF v /L 2 PN Il
fo DEER
13 TX PN invert Lane3 Yes/No No EETF v %L 3 PN 5EE
AR EIN
14 RX Line Rate 1.62/2.7/5.4/8.1G | 1.62 ZET A L— |
bps
15 RX User Clock Ratio 1:20/1:40/1:80 1:20 ZlEa—F—ravw Uk
16 RX PN invert Lane0 Yes/No No SZAZF v kL 0 PN 5%
AR EIN
17 RX PN invert Lanel Yes/No No ZAZF v kL 1 PN {3
e DR
18 RX PN invert Lane2 Yes/No No EAZ2F v L 2 PN fH50HE
ETAQSEEIN
19 RX PN invert Lane3 Yes/No No ZAEF v %L 3 PN it
AR EIN
20 Reference Clock Source | Q0 REFCLKO Q0 REFCLKO V77V ATuayy -
Q0 REFCLK1 YV — A DIEIR
Q1 REFCLKO ® GWAS/T-138 &
Q1 REFCLK1 GWAT- 75 FTINA AD
QO REFINO Y. #iPHIX QO
QO REFIN1 REFCLKWQO
Q0 REFIN REFCLK1/ Q1
MCLK REFCLKO0/Q1
REFCLK1 T
° GMMIGO%U%(XJ>
Yy, &P QO
REFCLKWQO
REFCLK1/Q0
REFINO/QO0 REFIN1
T
® GWAR/T-15 57 /314 &
DA, #HIE QO
REFCLKO/ QO
REFCLK1/Q0
REFIN/MCLK T
21 Reference Clock 50-500MHz 135 V77 LA av D
Frequency JE L, 135MHz % H#E4%
22 PLL Selection CPLL CPLL PLL DR
QPLLO

IPUG1043-2.2J
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3 HERE DY

3.6 3T A—Z DIERL

T | NG A=A i 77 4V MH EAE!
QPLL1
AFE
23 Differential Swing 180mV~900mV 900mVv EEEIEEDAAL T
Vdiffpp Z A L £ 97,
Vdiffpp=2xVdiff
24 FFE Mode Auto/Manual Auto 415 FFE £ — RZ2HERE L
£7
Auto : HEIE— I
Manual : FE)E— K
25 Cm 0~19 0 %15 FFE pre-cursor
26 Co 21~40 40 %1% FFE main-cursor
27 C1 0~19 0 %15 FFE post-cursor
28 SD Threshold 25mV~200mV 100mV ZEAEBES SD AL v
ENIZAN
29 Equalization Mode Auto/Manual Auto ZEAaT7AEB—var
E— R LET
Auto : HEIE— I
Munual : F#j€— K
30 ATT 0~10 7 AR A B DI &
S DD S
ESC I (- W/AVA NN E R 573
MREL R ET,
31 BOOST 0~15 9 A e AR R D HE e G
BT LIS NE
T, ERREWEZES A
DREL R ET,
32 BIAS 0~15 7 SerDes {517 5 D HEE /<
TA—Z LT DT
WAERH S ET, EAKRE
WEE | B EE RN R
<72 ETF,
Channel Bonding
33 Channel Bonding None/One None %1% Channel Bonding ™1
Word/Two S
Words/Four ® None : Channel
Words

Bonding # G ZhC L &
Ry

® OneWord:17U—FD
Channel Bonding % #
I LET

® TwoWords:27VU—FR
@ Channel Bonding %
Az LET

® FourWords:47U— R

IPUG1043-2.2J
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3 HERE DY

3744 I T DHHA

T A =B

i pH

F 7 4V MAE

B!

@ Channel Bonding %
Az LET

34

Master Channel Selection

BIRSNLTVD
Lane

=1& Channel Bonding ®~
AL —=F v R ER L
£7

35

PatternO

0x00~0xFF

ox7C

& AD pattern, K % ¥ 7 7
2 TRITTR 0 /A,

36

Pattern1/2/3

0x00~0xFF

0x7C

2FHAPBERIAZRD
pattern, K ¥ ¥ 7 7 % Th
HINEIWIA T a
<9,

37

K Character

Fzv 7T AT
w7 L72n

Fzv 7 LN

pattern Z K v 7 7 % L
L CHERK T 2 23R L &
_a—

Frv I35 :K¥¥ 77
o

Frxv 7 LW T—X

38

Max Skew

0~31

ZAE DT ¥ FAHOR
K skew ZHERE L £4

39

Read Start Depth

0~31

16

TART 4 TR Z
DEY 2—)LD, P L
DRI 2T — A RS &
ML ET,

3.7 A4 X T DA
OB 73Tl Gowin EDPPHY IP D% A 2 7O\ T EiH
Li‘ﬁ—o

37Z1EDPPHYTX A V' Z—T = —ADEZA I VT

EDPPHYTX A VX —T 2 —ADHXA IV T %X 3-4 12 rLET,
M 3-4 EDPPHY TX A VF—T =2—ADX¥A I JTH

pes txclico [T L LI LML LI LI LT

fabric_vc_olk i [ | [ [ LWL L1

_

——( eI

——( A T e
1

txk_i[0] I

tx_vid_i

txdata i[15:8]

txdata i[7:0]

tcke_i[1]

[ 1
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3 e DI

3744 I T DHHA

3.72EDPPHYRX A Vv Z—T =2 —RADHEA I VT
EDPPHYRX A v ¥ —T7 =2—ADXA I T X35 RLET,

IPUG1043-2.2J

3-5EDPPHYRX A v Z—T = —ADEA IV K

pes ko [T LALLM
e _ox et [T LML
rxfifo_rden_i |
xdata_of15:8]  ——(_ )X XY DfemeaT T
data_o[7:0]  ——(_ esseX_ X{| X T
rxk_o[1] ! [ ]
nck_o|0] [ i
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rA

4GUI TDIERR

Gowin ¥ 7 k7 =7 @ IP Core Generator ZfiH L C, EDP PHY IP
ZRFN L - T2 2 &N TEE T,

1. IP Core Generator % B <

TuYx s FOMER S 721, Tools > IP Core Generator 27 U v 7
LT, Gowin @ IP = 7 ARy — )L &2 Bl & £9(X 4-1),
[X] 4-1 IP Core Generator % Bf <

{Ar GOWIN FPGA Designer - [Design Summary]

- a x
| File Edit Project Tools Window Help - 8%
i e BE = = [ G = 0 +
] i . StartPage & MPEH EES e
Process *. Gowin Analyzer Oscilloscope
- :j User Constrai nla- IP Core Generator Project File: D:\proj\Gowin_EDP_RefDesign'project\fpga_project.gpr]
[7E HoorPlanr Ui Programmer Synthesis Tool: GowinSynthesis
; [% FloorPlanner
7 Timing C . . 2
2 ;m'r'g © % Timing Constraints Editor T
v B0 synthesize  1: pgim Cloud
i Part Number: GWSAST-LV138FPGE76AES
Synthesis | .
o Options... Series: GWSAST
Netlist File
Device: GW3IAST-128
v Place & Route
Device Version: B
Place & Route Report
L. . Package: FCPBGABTEA
Timing Analysis Report
X Speed Grade: ES
Parts & Pins Report
ne Core Voltage: Lv
118 programmer
. Design  Process Hierarchy ¢ Start Page Design Summary (]
Console g x
4
1%

Consale  Message

2. SerDes IP MDAk i i 4 B <
[Serdes)] # X7 N7 U v 7 LET(X4-2),
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4-2 Serdes IP DR E T % B <

{4 GOWIN FPGA Designer - [IP Core Generator] — [m]

' Ele Edit Project Tools

Process

I

Design Summary
v |47 User Constraints
_«£ FloorPlanner

¥ Timing Constraints Editor

Window Help - 8 x
% o ',."1':' Lt W e -
=) 53 Target Device: |GWSAST-LV138FPG67BAES
Filter Lo
MName ~

Serdes

User Flash
hd Soft IP Core .
Information

v | Synthesize Al
= Synthesis Report BackGround Configuration
DSP and Mathematics .
= Netlst Fle Type: Serdes
Interface and Interconnect Vendor: GOWIN Semiconductor
h Place & Route Memory Control
= Place 8 Route Report Microprocessor System
S , Muktimedia Summary
= Timing Analysis Report
- Serdes
= Ports & Pins Report &b Serdes The Gowin Serdes IP is a comprehensive IP base on
U",-E Program Device Deprecated v Gowin Serdes. It includes varicus high speed protocol, v
< s . . S -
Design  Process  Hierarchy Start Page Design Summary © P Core Generator [E)
Consale 8 X
%
Console  Message

3. EDP PHY IP Ok E i % B <

SerDes IP Ok E TE 1 [General] 7> a v 7 —7 %R L
EC

Device, Device Version. Part Number 4 ~'> a3 v : BiffO 7y
=7 FCEREINTWDEITF v T DET ML > TIRESNE T,
Language %7 3 > : Verilog(7 7 4 /v £)¥ LT VHDL 2397~ —
rEnET,

File Name. Module Name, Createln 4~ =3 . : Serdes ® 7
FANL, B a—NE, BIOIP a7 D7 3 )V DI/INAEFRTE
THDIHEHINET,

SerDes IP OFpkiE[E @ [Protocol] U A 75 [EDP PHY) % 3E4R
L. ARl [Create] R& %27 U v 27 LEF(X 4-3),
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4-3 EDP PHY DO#&ERREIE % B <

i Dialog

General

Device: [GwsasT-138

| Device Version: [B

Part Number: ‘ GWSAST-LV138FPGG76AES

| Language: Verilog

4. EDP PHY D% i
Z ORERHE T & X 4-4 1R LE T, 201 IP O — NXIT, AR

EDP PHY

IP ORERLATRE/R A7 > 9 T,
4-4 EDP PHY O#ERREE

W IP Customization

IR EEEERREE R R R R R ERE R R R R R R R R R R R ER R EER R R ER]

F IS TS S S S S T SN S S TN T S SN TN T T S S S S S ST S S N S S S S S S 1

General

and user guide

File Name:  |serdes | Module Name: [serDes Tap
Create In: | Di\proj\Gowin_EDP_RefDesign\projectisrc\serdes |
Protocol | EDP PHY - Create
VI Seral Intorfaces - EDP PHY
i Roralink 648668 1.0
[ 5 Wireless Information
5 CPRI 12
5% JESD204B 1.2
Type: EDP PHY
% Serial RapidIO 11
Vendor: GOWIN Semiconductor
usB3X
Quad0 Quad1
& USB 3.0 PHY 10
Video Summary
&4 EDP PHY 1.2
& sDI 1.2 DisplayPort is a digital video interface standard
» SLVS-ECRX 1.0 apLL0 Pt developed by the PC and chip manufacturer alliance
S EDP (Embedded DisplayPort) is an extension of the
o embedded architecture and protocel for DP
" Customized PHY 1.3 v (DisplayPort) applications, so the eDP protocal is fully
compatible with the DP protocol. EDP PHY is a bus that
CPLL cPLL cPLL cPLL . - .
provides a physical layer definition to implement high-
speed connectivity. The EDP PHY is typically used for
display interfacing.
Lane0 Lanel Lane2 Lane3 Lane0 Lanel Lane2 Lane3
Reference
&
=\ = Reference documents(CN) - IP reference designs

[awsasT-138

Device:

| Device Version: |B

Part Number: |GW5AST—LV] 38FPGOTGAES

| Language: Verilog

File Name:

edp _phy

Create In:

Channel,Line Rate,Refclk  AFE

Module Name: |EDP7PHY7TDD

Di\proj\Gowin_EDP_RefDesign\project\src\serdes\edp_phy

Channel Bonding

IP O— %G 2 Ak L £ 9°(1X 4-5),

Quad Selection: Qi w
Channel Selection: PHY Lane0 PHY Lanel PHY Lane2 PHY Lane3
Loopback Mode: |OFF w
TX RX
TX Line Rate(0.81~8.10): RX Line Rate(0.81~8.10) Gbps
TX User Clock Ratio: 1:40 ~ RX User Clock Ratio: 1:40 ~
Refclk Selection
Reference Clock Source: Q1 REFCLK1 w
Reference Clock Frequency: |135.000 MHz
PLL Selection: QPLL1 w
Calculate
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RERC T O I — M oOMER =Y 79, Module Name] (%,
ERNAIPEY 22— VDEVa— N4 T, ZOLFNIEFCxET,
File Name] 1%, ERSNDIP 77 A NDT7 7 A VA TT, ZOL4HINT
EHTEET,

X 4-5 —fRIEHR O BRI HE

General

Device: |GW5AST-138 | Device Version: ‘B |
Part Number: | GWSAST-LV138FPG676AES | Language: Verilog

File Name: edp phy Module Name: ‘EDF’_F’HY_Tcp |
Create In: D\prof\Gowin EDP RefDesigniproject\srcserdes\edp phy

PHY Configuration, AFE. Channel Bonding % 7 % 1L Z Uik L %
(4 4-6),

TALL—=hE VT 7 LR 7y 7 ORICHIRERR & D720,
V77 VLU A 7y IRNERRDOTA L b— NEERTEL0E ) 1%k
BLTLEE, D WL, ICalculate] RZ %7V v 7 LTHERT D
ZENTEET,

[ 4-6 PHY Configuration ¥ 7

Channel Line Rate,Refclk ~ AFE Channel Bonding

Quad Selection: | Q0 ~

Channel Selection: [] PHY Lane0 [ PHY Lanel ] PHY Lane2 [] PHY Lane3

Loopback Mode: | OFF w
DRP Part:
TX RX
TX Line Rate(0.81~8.10): Gbps RX Line Rate(0.81~8.10): Gbps
T¥ User Clock Ratio: 1:20 ~ R¥ User Clock Ratio: 1:20 ~
TX PN Invert: [] Lane0 Lanel RX PN Invert: [] Lane0 Lanel
Lane2 Lane3 Lane2 Lane3

Refclk Selection

Reference Clock Source: Q0 REFCLKD ~
Reference Clock Frequency: |135.000 MHz
PLL Selection: CPLL ~
Calculate
5. IP %45k

19(24)




AGUI TOHRERR

IPUG1043-2.2J

EDP PHY IP DR 52 T L7126, BmEOLA FHchH D TOK) R¥ v
%71 w7 LCEDPPHYIPE#E Y 7 A L&A L £9, Z DOKF Serdes IP
ORER RIS, ER S 7 EDP PHY IP &, %P3 % Quad., PLL, ¥

L O Lane Off R £ oR S E 37(K 4-7),
[X| 4-7 SerDes IP OFERLEE IZ331F % EDP PHY IP

7 Dialog

General

Device: [GwsAsT-138

Part Number: |GW5AST-LV1 3BFPGO76AES
Fle Name:  [serdes
Create I: | Di\proj\Gowin EDP_RefDesign\project\srciserdes

Protocol | EDP PHY

| Create

| Deviee Version:

| Language:

| Module Name: [serDes Top

edp_phy:EDP_PHY Top

Quad0 Quadi
QPLLO QPLL1 QPLLO QPLLl
CPLL CPLL CPLL CPLL CPLL CPLL CPLL
Lane0 Lanel Lane2 Lane3 Lane0 Lanel Lane2

EDP PHY

Information

Type: EDP PHY
Vendor: GOWIN Semiconductor

Summary

DisplayPort is a digital video interface standard
developed by the PC and chip manufacturer alliance.
EDP (Embedded DisplayPort) is an extension of the
embedded architecture and protocol for DP
(DisplayPort) applications, so the eDP protocol is fully
compatible with 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 interfacing.

Reference

= Reference documents(CN) - IP reference designs
and user quide

>

W, B O4 FHBcd 5 TOK) REZ %227 U v 7425 L ., Serdes IP
B~ 7 A A ER SN, TN TEDPPHY IP 04 R T LET,
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5757 Ly R FHFA 51 7% 4 1

59771/‘/2-5““47“‘/(‘/

D7 a LTI, EICEDPPHYIPDU 77 L A « TH A )
DR & ZF O A FIEICOWTEBE LE 9, ZEMic o0 Tix, GOWIN @
AR—L_X—=VICBITAHEDPPHY U 77 LA « TH AL U EZHHLTL
U,

517 %A %1

IPUG1043-2.2J

AU 77 LA THA LTk, DK_DP_GW5AT-LV60UG225 V1.0
AR —RFZ2FE LTHEHALTWEST, 2OV T77 LR - THA Dk
AMEEZ K 5-1 1R LET, BRE— FOFEMIZ oW TIE, Gowin D7k —
L=V EZRLTIEI N,

M51) 77 LR FTHA 41 OFERES

DK_DP_GWSAT-LVB0UG225_V1.0

AUXTX
Testpat Data EDP

tern select Encoder

Maonitor

|
| |
| |
I |
| |
| EDP i
I PHY I
| |
| I
I L]
I |
l 1
|

e Serdes

EDPRX EDP
Destesr

Encoder

PC

V77 LA THA L DP EEEH & DP ZEH TR S LTV E
9, DP X5 ClL, Testpattern £ = — /W ERR LT=T A K« /3% —0 -
S AEE1Z. EDP Encoder ¥ 2 — L2k > Ty a— RXT EDP
PHY IP IZAJ1EH, YU TIUHEFIZEBRINTDP 7 4 A7 LA ITH I &
NET, DPZEENT —H 225 LIEWGRITEIZT A b« RZ—0
FRINET,DP ZEFH TIX.PC 6 ) S 7z DP {5 %13 EDP PHY IP
ERRTCNRT LIEFICE# LI, % LT EDP Decoder & = —/L|Z K-
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5757 Ly R FHFA 51 7% 4 1

TF a— R&EiL. EDP RX Desteer £ o — /Ll ko TEAREHB I N T
Data select ¥ = —/VICH I &N E T, &EZIZ. T4 AT LA IZH TS
TERRINET,
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6iIRttEnb 77 AL 6.1 R¥= Ak

nd

I sd 771V

N\

ks 7 7 A VT EIL, FraAry b TP DY =R a—
F,. BERU 77 LR« THALUNREENTHET,

61 FE¥F= A b
T A NAINTFEICZ—F—HA FOPDF 7 7 A VNG ENTWET,

61774 NV—&
E2xin G
Gowin EDP PHY IP . —#—% 1 R(IPUG1043) s, A~v=aT7 v

6.2 YA DY —Ra— R(IEEAL)
b — RO 7 /02121, GUI T &415 . Gowin EDP PHY IP
O RTLFF S b a— KRB EGFEFNTWET,
# 6-2EDPPHYIP ®D Y —Ra— KF—&

£ FR B

edp_phy.v EDP PHY IP 7 7 A JL (K5 51L)

serdes.v T _TO SerDes B IP D~y 7L~ 77 AL, =
— P HF—T = — A FRERME L 9,

63V 77 L URTHFAL
Gowin SDI RefDesign 7 4+ /L 4(Zi%, FiZ Gowin EDP PHY IP D% v
NYVRAK-TyAn, V77 LA TS HIKTZ7A40, by 7L
X T AN BEORT R Y2 b TR AT REVEFEENLTNET,

#z 6-3 Gowin EDP RefDesign 7 4 VX D a7 Y —&

A4 G

test_top.v V77 LA TFTHAL LDy TS« EV2—)L
serdes EDP PHY IP 7 4 /L&

testpatternX4.v TARRE—EREY 2 — )L
key_debounce.v TN U AEY 2—)b

key_debounceN.v FRTUAEY 2 —)b
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Eaxin it

fpga_project.cst W~ 7 A L

fpga_project.sdc ZAITHIRIT 7 A

auxlink B F v fIb « THVE

gowin_pll PLLIP 7 4 /L&

edp_decoder EDP Z{EEV a—/L « 74K
edp_encoder EDPiXEEY 2—/L « T4 A
edp_rx_desteer EDP RX Desteer € = —/L « 7 4 /)L X
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