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1.1 FHAR

Gowin SDI Encoder IP F P fam 2 E N A B MR . DIRefiiR. i
B 251145, BEHBBIH P PUE T f# Gowin SDI Encoder IP 454
AT AF M RS4RI ESE 2 1.9.11 (64-bit) R4S, FK
PERRATH, oG B Rt a 5, BARUH P AR IS B i,

1.2 #R3CH

BB E o2k S M EE www.gowinsemi.com.cn FJ VA F# . BHEUT
FHORSCRY :
® DS981, GWS5AT %741 FPGA 7=l $d T i
® DS1239, GW5SAST %741 FPGA ;= fh £ ds T it
® DS1118, GWS5ART %71 FPGA /= & #ds T
® SUG100, Gowin = JE#44H S 85

1.3 Ki&\ HFEREIE

AT A B A R A1 S SR L 1-1 P
R 1-1 RiE. FEIE

ARG GigiE 2R Epd

DE Data Enable A lfe

FPGA Field Programmable Gate Array 7 I LAl il
HS Horizontal Sync VS SEP7

P Intellectual Property FIR AL

SDI Serial Digital Interface EATH O
SerDes SERializer/DESerializer AT S /fi e
SMPTE Sodety of '\E"r?gicr’]g;iscwre and I TR 2
VESA Xgﬂscz% iilt(ieocr:ronlcs Standards VL TR
VS Vertical Sync AP
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M4k www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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2 ik 2.1 ik

2 it

AT R B2 11 (SDI) s B i I KR — /N R it B nT A TR 2+
FLAE = . Gowin SDI Encoder IP BE1E HL5 AL LAEITith 2 (SMPTE) & X
HD or 3G & bRt T 1217, BRIEINE S SDI 15 5.

% 2-1 Gowin SDI Encoder IP

2.1 gLk

Gowin SDI Encoder IP

SR R viel HZ WK 2-2.

AT A

Bt Verilog (encrypted)
St Verilog

TestBench Verilog

bR o a i

LEE AT GowinSynthesis

N FH 3R A Gowin Software (V1.9.11)
!

TR o PR R SRR R .

2.2 FE4FE
® 1 lane i&{T
® Link rate 3 ¥F 1.485/2.97Gbps/lane
® 7#f HD-SDI, 3G-SDI

2.3 HiFF A
i3t Verilog i & 928 Gowin SDI Encoder IP. [Rffi FH #a (25 % . 3k

R RIS A, HME SRV SR R 50 i S R A . LA 25 GWSAST 251

FPGA #fil, Gowin SDI Encoder IP %5 Al 1% an# 2-2 Fios.

2= 2-2 Gowin SDI Encoder IP FH&EIR

At GW5AST-60

Register 629
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3.1 REIEE

Gowin SDI Encoder IP FJ/EFERIAE 5 1% SDI {55 . SDI {55 H4&
A SDI PHY IP. Gowin SDI Encoder IP Z%HE Bt 3-1 s

3-1 Gowin SDI Encoder IP Z%HEE

Vs .
SerDes_Data_P Single-
Hs > SDI Enc SDI_PHY_Data = ="y i SDI Data
Video_Source De oder Ip | ———> SD'—IF;HY SerDes Data end_To_Differ | —=——p| BNC_Interface
—> - - ential_Circuit
Data >

3.2 ThEEHRLR

3-2 Gowin SDI Encoder IP ZEHE &

% SDI_Enco SDI_PHY_Data SDI PHY
Video_Source De der_IP > P

iR, Gowin SDI Encoder IP BT 4 40 ik SDI $i#E .

3.3 ZTHEN

% 3-1 % Gowin SDI Encoder IP 3£ % .
%% 3-1 Gowin SDI Encoder IP X #H&R

Standard HD-SDI 3G-SDI

Hor Addr 1280 1280 1920 1920 1920 1920 1920
Pixel

Ver Addr 720 720 1080 1080 1080 1080 1080
Line

Hor Total 1650 1980 2200 2640 2750 2200 2640

IPUG1205-1.0 5(15)




3 ThagHiid 3.4 ix %%

Standard HD-SDI 3G-SDI

Pixel

Ver Total 750 750 1125 1125 1125 1125 1125

Line

Scan Mode Progre | Progre | Progre | Progre | Progre | Progre | Progre
ssive ssive ssive ssive ssive ssive ssive

Frame Rate 60 50 30 25 24 60 50

Bit Per Word | 20 20 20 20 20 20 20

Word 74.25 74.25 74.25 74.25 74.25 148.5 148.5

Rate(Mhz)

Pixel Sample | 74.25 74.25 74.25 74.25 74.25 148.5 148.5

Rate(Mhz)

Structure YC4:2: | YC4:2: | YC4:2: | YC4:2: | YC4:2: | YC4:2: | YC4:2:
2 2 2 2 2 2 2

Pixel Depth 10 10 10 10 10 10 10

3.4 imAFIR
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& 3-3 Gowin SDI Encoder IP O~ EE

I rst n

| rate[2:0]

| wres[15:0]

| intedace
| color

| mfactor

| pixbit

| clk
I_fid
| ws

| hs

| de

EEEEEEREEEEERRE

|_hres[150]

|_ver_fre[20]

| pixstruc[1:0]

| data[19:0]

O data[75;0] el

WL E ZHAF, im0 2 8E AN E
Gowin SDI Encoder IP [¥] 10 % PR A N3k 3-2 Fior.
%% 3-2 Gowin SDI Encoder IP Bix %3

55 4% 77 1] B e it
|_rst_n I 1 HAES, (KRB PA
|_rate [ 3 TR BN -

O: £ B

1:HD-SDI

2:3G-SDI
|_hres I 16 K5 HERR N
|_vres I 16 SR s RS TUN
|_ver_fre I 3 SEETER PN
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(EREL
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Eitipa

60Hz
50Hz
30Hz
25Hz
: 24Hz

w e

N

|_interlace

AR :
0: &4
1: BATHMP

|_color

SR PN
0:YC
1. %

|_mfactor

M [R-FHi N :
0: M=1
1: 1R%

|_pixbit

142 bit #IN:
0: 10bit
1: fRE

|_pixstruc

G EREMIHIN:
2'b00: 4: 2: 2
2’b01: 1R
2’b10: {R¥
2b11: {RE

|_clk

Ay NI

|_fid

EREEZEIYN

I_vs

vs #i \(positive polarity)

|_hs

hs % A\ (positive polarity)

|_de

e i

de fir N\

|_data

data f A\

O_data

80

Encode 5 1%#E, #:2] SDI PHY IP

3.5 B FFijtER

Gowin SDI Encoder IP ff# N4 s B i & 3-4 Fiias, AndER A 5
X RIS SN, SDI Encoder 1P % H 4wt , it 5 £ th 45 SDI PHY

IP.
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B 3-4 YIS R OB
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P & =2 SR SRR AT 1P NAZ AR TR R E &=

SDI Encoder IP,

1.4TJF IP Core Generator
P TG, #die B “Tools” kWi, THrtdi “IP Core

Generator” &I,

4-1 ¥TFF IP Core Generator

W GOWIN FPGA Designer - [Design Summary]

File Edit Project Tools Window Help

| StartPage
Process % Gowin Analyzer Oscilloscope
i | Design Summ Schematic Viewer 3
v TR User Constrai MEMMEICOISCRTSTSION
Programmer
FloorPlanr
FloorPlanner
Timing Co
"MNG LS S Timing Constraints Editor
v &0 Synthesize  :.: pim Cloud
Synthesis | .
7. Options...
Netlist File -

A Place & Route
Place & Route Report
Timing Analysis Repart
Ports & Pins Report

# Program Device

Design  Process  Hierarchy

Console

" L
Project File:

Synthesis Tool:

Part Number:

Series:

Device Version
Package:
Speed Grade:

Core Voltage:

Start Page

2.1%%% SDI Encoder IP #H
X “Multimedia”, 79 SDI Encoder #% (I B S, 1K 4-2 Fizs.

B AT4TJF Gowin IP Core Generator, #1& 4-1 Firs.
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4 Fimfc &

[# 4-2 % SDI Encoder IP FH
W GOWIN FPGA Designer - [IP Core Generator]
s ZHE HEE Proet TED HOW FEEH
2 B (6 B 2Bl ®
T W Pu 2=t e

Process 8 X Target Device: | GWSAT-LV60PGABAAES
:ﬂ Design Summary —
— |-||'.e'
v [ User Constraints
MName Versio ®
|4 FloorPlanner
— . . . . Microprocessor System
% Timing Constraints Editor - Multimedia
v (@ Ssynthesize 4 AEAWE 1.0
= Synthesis Report W ASRC 11
= Netlist Fil \» Black Level Correction 1.0
E thst . .
_ sHist e  Color Correction Matrix 2.0
v (&) Place & Route  Color Filter Array Interpolation 20
= Place & Route Report 1 Color Space Convertor 21
= .. . w DVIRX 4.0
= Timing Analysis Report DVI TX 23
= Ports & Pins Report . EDID PROM 21
= Power Analysis Report \» EDP Decoder 2.2
E 1 EDP Encoder 2.2
i Programmer
w» EDP RX Desteer 2.0
 Equalizer 1.0
- Gamma Correction 3.0
v MIPEG Decoder 1.0
» MIPEG Encoder 1.0
 PDM2ZPCM 1.3
 SDI Decoder 1.0
< SDI Encoder 1.0
w1 SPDIF RX 1.2
=1 SPDIF TX 1.0 ¥
£ >
Design Process Hierarchy R

i

3.4TJT SDI Encoder IP Bt & Fih

7£ SDI Encoder IP F1 o i 56l B “General & 141 40 & 4-3 AR

® Device. Device Version.

A CARIE SRR A5 g, P Jeik s E

® lLanguage i%&T:
FEXT N E S 2R, BRIAIESE Verilog:
® File Name. Module Name.

BRAZ RIS A AR L

IPUG1205-1.0

Create In %&J:

Part Number #&5i: SHASEE, MY
Y ¥ Verilog 1 VHDL PFiE+, RBEE S FHE%

Serdes 4.

11(15)




4 Fimfc &

& 4-3 ¥TF SDI Encoder IP It E R |

{4 1P Customization 7 >

SDI Encoder o
General
Device: |GW5AT—60 | Device Version: |B |
Part Number: | GWSAT-LV60PGAB4AES | Language: Verilog v

L File Name: |sdi_encoder | Module Name: |SDI_Enc0der_T0p |

= | ratel2a]

— 1 fres(150] HEE lasign_241231_t1_?20_60p_6«0|-c434_\r1.1\project\5rc\sdi_encoder|

= | 150 .

— | ver 20 Options

— | 1 intarace

—® | ol

= | irifactor

O cAata[TRH| [l

— | _piwhit

w— | picstroc] 120

-

= i

—

—

— | e

— | 1 das120]

4, HiEmE “OK”, AR IP
IPUG1205-1.0 12(15)
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5 St

A EEA4 Gowin SDI Encoder 1P [ 15 11 S2 5l (R4 2 S A% FH 7

e TEYHE BAE

Z W E =S E S ) SDI PHY IP #Hx2% %11,

K 2%Vt L DK_START _GWS5AT-LV60PGA84A V1.1 JF KR i,
DK_START_GWS5AT-LV60PG484A V1.1 KA FEAE RS T M. 2
FRT ARG REE WK 5-1 FR.

5-1 8F T RALHHER

Patternj™”
AR B

RGB#YC

Em
ol
22

SDI
Encoder IP

IPUG1205-1.0

SDI#HDMI
B

SDI PHY IP

SD ¥R 4%
m}

IC
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6 SLIFAEAS

6.1 3CHY

SCH-3Z T

Gowin SDI Encoder IP &2 ) XA R EAA S =N, N SO, #

THEARIS A S 2% 3.

6.1 314

F* 6-1 XHEHARTFR
4 F ik

IPUG1025, Gowin SDI Encoder IP | F#&F4 | iz~ SDI Encoder IP B 7/ F/, BIA

Tt
6.2 WITHERE ()
INEARKD S 48 % Gowin SDI Encoder IP f) RTL In#AX65, 4t GUI
i, DABCE s IS4 P B 10 1P %
& 6-2 Gowin SDI Encoder IP #5113

e Eitipa

sdi_encoder.v SDI Encoder IP A4, i

6.3 &E it
Gowin SDI Decoder IP RefDesign (492 3= 21411 Gowin SDI PHY IP,
Gowin SDI Encoder IP, Gowin SDI Decoder IP )W 3044, i ' &% %1t
LI TR SO e TR S e 45
£ 6-3 Gowin SDI Decoder IP RefDesign X RHRFIFR

IPUG1205-1.0

B S ik

video_top.v S THZ module
testpattern.v I P 7 A A
dk_video.cst TREY L H A
dk_video.sdc TR P 23RS
key_debounceN.v Y 2ol
adv7513_iic_init.v adv7513 it & i

yc_to_rgb

yc_to_rgb 3%
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B Eiiipu

rgh_to_yc rgb_to_yc %
i2c_master i2c_master X%, n#
sdi_decoder sdi_decoder SCHEJE, N
sdi_encoder sdi_encoder 3CfFJE, N
serdes serdes U,
gowin_pll gowin_pll S35
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