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1 KT AT 1.1 FWs %

m

1 x752m

1.1 FPARE

Gowin SDI PHY IP A P #e /g N ARG = mitiA . iRk, &
WH. 2% w5, BEHEH P T f# Gowin SDI PHY IP [14rE R AH
M5k RFMA AT IEESE R 1.9.11 (64-bit) fRA, KR
AFER, T EREReSIEA ZT, BRI RAA G BN

1.2 #3304

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 2 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 Sogety of '\E"r?gicr’]g;iscture and I TR 2
VESA Xgﬂscz% iilt(ieocr:ronlcs Standards VL TR
VS Vertical Sync AP
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1 RTATF 1.4 FRIHF 5 R

14 FRZFHSRIE

ez PRSI AT REROR SR, AR A I RE Fp QA A A 5 ) B Al
W EES AR A:

M4k www.gowinsemi.com.cn

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

IPUG1206-1.0 2(18)



http://www.gowinsemi.com.cn/
mailto:support@gowinsemi.com

2 ik 2.1 ik

R

2.1 B4
AT EUT 810 (SD) R B M O KR — /N % A, e T T
AE 5 - Gowin SDI PHY IP Be7E H 52 AL LAEIM 2 (SMPTE) € X F HD
or 3G HRIIbRE T 21T, I HAEAHE A K 1% 2 AU 28
2= 2-1 Gowin SDI PHY IP #{iR

Gowin SDI PHY IP

SR R viel HZ I 2.3 FIFEF -

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)
!

TS T 2 SR B 0 S A
V4
2.2 FE4EAE
® 1lane izfT
® Link rate 3 ¥F 1.485/2.97Gbps/lane
® 7 HD-SDI, 3G-SDI

2.3 HIEFIA

Xt SerDes #HATECE, JLFA & H %R,
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an
[ada

Eiip 3.1 RGiHER

3I}J‘a‘E. H1A

3.1 RGHEE
Gowin SDI PHY IP TX BI4E St 28 AT Bda i sl B AT 2dE . Gowin

SDI PHY IP RX [1E H w2 0 AR AT 80 4% i 4788 . Gowin SDI PHY IP
ZGHEE I 3-1 Fios.

3-1 Gowin SDI PHY IP RZIERE

SDI_EDr:;c;der_ SerDes_Data_P » | Differential_To SDl Dat
SDI_Encoder IP [ —————— » SerDes_Data_N R _Single- Ly BNC_Interface
end_Circuit
SDI_PHY
_IP
SDI_DD(;(;Zder_ SerDes_Data_P Single-
SDI_Decoder_IP 4— SerDes_Data_N end To Differ :SDI Data BNC Interface
<_—— —_— —_ —
ential_Circuit

3.2 ThREARIR
3.2.1 RiE&BSY

Gowin SDI PHY IP TX Z5#J#HE B an & 3-2 ffios .
3-2 Gowin SDI PHY IP TX &#3#EE

SerDes Top

SDI_Encoder_
Data

SDI_PHY SerDes TX SerDesOut

W EE R, SerDes Top TX HIAIE - HEA T 2 N4 2H Rk
® SDIPHY: Uk SDI_Encoder H%d .
® SerDes TX: i SDI 4whid )5 % B AT fb i
3.2.2 #FEWER S

Gowin SDI PHY IP RX Z5#HE K& 3-3 Frr.

IPUG1206-1.0 4(18)
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3.3 Rk

& 3-3 Gowin SDI PHY IP RX Z&#JtEE

SerDes Top
SDI_Decoder_
Data

serDesin SerDes RX SDI_PHY >

i EE R, Gowin SDI PHY IP RX U/ FH AR 2 AR R 4H Al -
® SerDes RX: W HATHIE, IHEE T .
® SDIPHY: f#ith##4: SDI_Decoder.

3.2.3 SerDes Bk

SerDes KikF[ 8l CPLL/QPLL A k. HP{ERCEI@EIER, FERE
I AR . P ) PLL (CPLL/QPLL) F1Z 2% Il i Je HoAmiZe . AR LA
FEE, IP BB SerDes PLL A= pl =i il 4, B TH3E 1 &ki%. [FIN, SerDes
WA E, KEiER B . 1N Fabric &Ik B AE

SerDes Y41 H CDR @i #8517k &, CDR %t E 5 8 AT 54
I P bz o g . [F SerDes iR ¥ F P HCE , HEER AT R I B 2 40
i, BN Fabric #2208 E R .

PGB B E RN 2.97Gbps, FH:47 £k % A 20bits, Data Ratio 1:1,
Fabric &i%F 4N 2.97Gbps/(20*1)=148.5MHz.

F P B E Bl RN 2.97Gbps, H1T4d5 47 %5 4 20bits, Data Ratio 1:2,
Fabric Ki%Hf 4N 2.97Gbps/(20*2)= 74.25MHz.

FH P G & B % 1.485Gbps, FHA47 8547 %% 20bits, Data Ratio
1:1, Fabric KiEH%FN 1.485Gbps/(20%1)=74.25MHz.

3.2.4 SerDes &

SerDes KIEHIRLHIIN T 71, txdata ik bit £7 Isb 45 % i%. SerDes
PSR AL IR 71, rxdata {i% bit £7 Isb Ze4:Ui.

3.3 ZTHEN

IPUG1206-1.0

% 3-1 /& Gowin SDI PHY IP Y #itg =,
& 3-1 Gowin SDI PHY IP g%

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
Pixel

Ver Total 750 750 1125 1125 1125 1125 1125
Line

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

5(18)




3 UiRedhid 3.4 ¥ 15138
Standard HD-SDI 3G-SDI
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
KYTT
3.4 igA%FR
Gowin SDI PHY IP 1] 10 i I & 3-4 Fios.
3-4 Gowin SDI PHY IP i OF~=E
— cma st
te ck o —9
—W s bt
— P & fifo wren i
re_clk_o =i
s = data i[750]
— P pos st
re_dats of G7-0] pe—j
— x_fifo_rden i
RAEEC & SHOAE, im0 SiEE AN E. Gowin SDI PHY IP [ 10 b 13
AR R 3-2 AR
%z 3-2 Gowin SDI PHY IP By %5
IERCE S J7 1A A Eiiip
SDI_PHY_Top_pm || 1 SerDes PMA MR iG55, RHE AL
a rst n_i
SDI_PHY_TX
SDI_PHY_Top_pcs | | 1 SerDes Pcs 1] Tx ZAif55, S FARK
_tx rst i
IPUG1206-1.0 6(18)
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35 I E

(EREZY JrlE | AL g

SDI_PHY_Top_tx_fi | | 1 SDI_PHY M5 {fifE

fo_wren_i

SDI_PHY_Top_tx_d | | 80 SDI_PHY TX i N $ s

ata i

SDI_PHY_Top_tx_c | O 1 SDI_PHY TX [ Bhéi

k_o i =TX Line Rate/(TX Interal Data
Width*N). TX Line Rate F Interal Data
Width 1 N(Tx External Data Ratio 1:N)#f /&
IP HALE S

SDI_PHY_RX

SDI_PHY_Top_pcs | | 1 SerDes Pcs f] Rx EMi155, mHEFE

_rx_rst_i

SDI_PHY_Top_rx_fi | | 1 SDI_PHY HJiffife

fo_rden_i

SDI_PHY _Top_rx c | O 1 SDI_PHY RX k& i} 4

lk_o $51#%=RX Line Rate/(RX Interal Data
Width*N). RX Line Rate # Interal Data
Width #1 N(Rx External Data Ratio 1:N)#f
2 1P AL E S 4.

SDI_PHY Top_rx_ | O 88 SDI_PHY RX [tk £

data_o

35 ¥ E

IPUG1206-1.0

% 3-3 Gowin SDI PHY IP &%

75 | ZHEAH RVFEH | BOAME EiiTpa
PHY Configuration
1 Quad Selection | Q0/Q1 Qo0 SerDes Quad i%&#
2 Channel Lane0 Lane0 SerDes HiE L
Selection Lanel
Lane2
Lane3
3 Loopback OFF OFF OFF “A¥f[al, IE® TR
Mode LB_NES LB_NES: M 7] Py 21
LB_FES LB_FES AR ] 7025
LB_ENC LB_ENC: 501l ] Py 3£
4 Line Rate 1.485/2.97 | 1.485 it B ROEEHE R
Gbps
4 TX Internal 10/20 20 TX 1N AL T
Data Width
5 TX External 1:1,1:2,1:4 | 121 TX K IER 5 L%
Data Ratio
6 RX Internal 10/20 20 RX HJ A HAL B
Data Width
7 RX External 1:1,1:2,1:4 | 121 RX RIEREh L%
Data Ratio

7(18)
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an
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3.6 B i

75 | LR S HNE ik
PHY Configuration
8 TX PN Invert fERe/AME | AMERE TX ) PN i {8 &
fie
9 RX PN Invert fEREIAME | MR RX f) PN {3 &
fie
11 Reference Qo0 Qo0 RSN R
Clock Source REFCLKO | REFCLKO
QO
REFCLK1
Q1
REFCLKO
Q1
REFCLK1
12 Reference 50-500MH | 148.5 It B 2 I i
Clock z
Frequency
13 PLL Selection | CPLL CPLL P PLL
QPLLO
QPLL1
AFE
14 Differential 180mV~90 | 900mV fic & RiEZ 05 5 H30E
Swing omv Vdiffpp,  Vdiffpp=2xVdiff
15 FFE Mode Auto/Manu | Auto fid & K% FFE #&,
al Auto: B
Manual: FahE=
16 Cm 0~19 0 1% FFE pre-cursor
17 Co 21~40 40 K i% FFE main-cursor
18 C1 0~19 0 & i% FFE post-cursor
19 SD Threshold | 25mV~200 | 100mV Pl =535 SD [1FR
mV

3.6 Bt FFi5tER

KA/ 48 Gowin SDI PHY IP [ 55500
Gowin SDI PHY TX #4542 1 % NI e B4 B 3-5 flf 7 - Gowin SDI PHY

IPUG1206-1.0

RX A4 H 42 C e s s R0 B 3-6 s « TX 2t — clk 45 Gowin SDI
Encoder IP {# [, SDI Encoder IP fx& 2% EHE%S PHY IP. RX &% H
B FIEHEY SDI Decoder IP 34T fE4Y .

3-5 SN OB FFE
1 2 3 4 s [:] 7 2 9 10 11 12 13 14 15 16 17 18 1% 20 24 22 23 24 25 26

MU

SDI_PHY Top_tx_data_i i

SDI_PHY _Top_tx_clk_o

8(18)
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& 3-6 M55 HE O R FE
1 2 3 4 5 6 T ] g 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 24 25 26

SDILPHY Top_ncck_o [ LI LALLM LA L L LU LL L LL  L LT L T LL LRLLL

Iy
I

SDI_PHY_Top_x_data_o it it 1 it
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4%71@3?

P & =2 SR SRR AT 1P NAZ AR TR R E &=

SDI PHY IP.

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

Generator” &I,

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

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 | .
Options...

R
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

2.4THF Serdes IP Jit & Fiif
Wi “Serdes”, 1T Serdes IP ¥ HHC B A0 E 4-2 Fis.

10(18)




4 FHmic E

[& 4-2 $TFF Serdes IP BL ERH

\a\lf GOWIN FPGA Designer - [IP Core Generator]
v MHEE HEE Proet TED HOW FEEH

o 0. T B | e
H e @ [l | 5 B «

Process g % Target Device: | GW3SAT-LVE0OPG484AES

| | Design Summary

| Filter

v [ 4% User Constraints

MName Version
|+t FloorPlanner
— v Hard Module
= Timing Constraints Editor ADC
v Q Synthesize CLOCK
Synthesis Report Dsp
Netlist Fil '©
etlist File
_ Memaory
v ) Place & Route v Soft IP Core
= Place & Route Report Al

BackGround Configuration
DSP and Mathematics

Interface and Interconnect

= Timing Analysis Report

Ports & Pins Report

= Power Analysis Report Memory Control
|/_ﬁ Programmer Microprocessor System
Multimedia
v SerDes
o SerDes 1.0
Deprecated
£ >
Design  Process  Hierarchy , fa-1nl

3.#17F SDI Fic & Ft i
7t Serdes IP S+ E G EC B “General” 14

® Device. Device Version. Part Number i&Ti: SHMSKE, HY
I TRREFE RS R S due, AP LERE,

® Language iETi: SZ#F Verilog Al VHDL WFRER:, R4EH G 7 Eik
PTG S 2R A, BRINIESE Verilog;

® File Name. Module Name. CreateIn #%£Jji: Serdes KX 4. fi
PR A g AR 1 B

SRIGTE Serdes IP BCE FLIH K “Protocol” i&EWiH ik “SDI” LT,
RIG s “Create” %4, WE 4-3 s

IPUG1206-1.0 11(18)




4 FHmic E

& 4-3 fT% SDI PHY ECE R H

G serdes ? X
General
Device: |GwsaT-60 | Device Version: [ |
Part Number: | GWSAT-LV60PGAB4AES | Language: Verilog v
File Name:  [serdes | Module Name: [serDes Top |

Create I [E\Gowin_Board_Sat SDNDK_START_GWSAT-LVG0PG484A V1.1\Gowin_SDI_RefDesign_241231_t1 720_60p_60k484 v1.1\project\src\serdes |

Protocol | BCDR | Create
e £ SDI PHY
& Roralink 648668 1.1
& Roralink 88108 11 Information
e Wireless
& CPRI 14
& JESD204B 14 Type: SDI PHY
. . Vendor: GOWIN Semiconductor
% Serial RapidIO 13
USB3.X
&b USB 3.0 PHY 13 Summary
Video
% EDP PHY 21 Serial digital interface (SDI) is a member of the family
& QPLL1 of digital video interfaces, it can be used for
&% SDI PHY 1.0 transmitting digital video signals. Gowin SDI PHY IP can
o operate under the HD or 3G rate standard defined by
N v the Society of Motion Picture and Television Engineers

(SMPTE), and can act as a transmitter and receiver at
the same time.

CPLL CPLL

Reference
Lane0 Lanel Lane2 Lane3
» Reference documents(CN) - IP reference designs
& and user guide
= = Reference documents(EN) - IP reference designs

and nser anide

3

Reconfiguration| |View Clack Schematic Cancel

4.SDI PHY Ao & i

Bo B AR EINE 4-4 Fros. BoE S A M2 SDI PHY IP 42 1R
=&, 4{E SDI PHY IP Sl B k.

IPUG1206-1.0 12(18)




4 FHmic E

& 44 SDI PHY BiE R E~=E

&y 1P Customization ? *

SDI PHY 2

General
Device: |GW5AT-60 | Device Version: |B |
Part Number: | GWSAT-LVG0PG4B4AES | Language: Verilog
File Name: sdi_phy Module Name: |SDI_PH‘r’_Top |
Create Im: M_RefDesign_241231 11 720 60p_60k484 v1.1\project\src\serdes\sdi_phy
— pa st PHY Configuration  AFE
cli o = ) ~
— s st — Quad Selection: Qo ~
Channel Selection: | Lane2 ~
= 1tk woen i
Loopback Mode: | OFF ~
o el o —
— 1 clats (720 Line Rate: 1.485 ~ | Gbps
TX Data Width RX Data Width
e . s
1 clats G[ET0] feie TX Internal Data Width | 20 ~ RX Internal Data Width |20 ~
I P TX External Data Ratio | 1:1 w RX External Data Ratio | 1:1 w
] TX PN Invert [] RX PN Invert
Refclk Selection
Reference Clock Source: QO REFCLKO ~
Reference Clock Frequency: [148.500 +| MHz
PLL Selection: QPLL1 £ "

Ao B A B 4-5 Ak
72 HC B S B4y A TR A B B A - Module Name 32 3515 T
fe TR AETZEBER A 5, BRI “SDI_PHY Top”, Al HATIBE.
“File Name” & IP X2 AR SCH9E, 17 SDI PHY IP BT 5 S0, BA
A “sdi_phy”, AT EATE AR
45 BAEERERT

i Serdes 7
General
Device: |GW5AT-EVD | Device Version: |B
Part Number: |GW5AT-LV60PG484AES | Language: Verilog
File Name: |serdes Maodule Name: |SerDes_Top
Create In: 1_Board_S5at_SDI\DK_START_GWSAT-LV60PG484A_V1.1\Gowin_SDI_RefDesign_241231_t1_720_60p_60k484 v1.1\project\src\serdes

B E PHY Configuration dEIi-Ran & 4-6 Fiian. 2R Z S 8h 2 [H]
HIRBIK R, FOBEWMEIZSHER PR AR LIRLHEE, it
“Calculate” fZH1IHEAT KM

IPUG1206-1.0 13(18)




4 FHmic E

[& 4-6 PHY Configuration i&IF

PHY Configuration  AFE

Quad Selection: Qo
Channel Selection: | Lanel
Loopback Mode: |OFF

Line Rate: 1.485
TX Data Width

TX Internal Data Width | 20

TX External Data Ratio |1:1

[] TX PN Invert

Refclk Selection

Reference Clock Source:

S

Gbps
RX Data Width
RX Internal Data Width |20

R¥ External Data Ratio |1:1

[] BX PN Invert

Q0 REFCLKD W

S

Reference Clock Frequency: |148.500 | MHz
PLL Selection: CPLL ~
Calculate
5./E 8 IP

S5eE% SDIPHY IP FAHBCE 5, st A T A “OK” 4241, mIAERR
SDI PHY IP #H5304%, iR [A13) Serdes IP it B 541, BLH) Serdes IP it &
B A BR Y T C &4 U SDIPHY IP %R Quad. PLL A1 Lane {i#i

L, W 4-7 AR

IPUG1206-1.0
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4 FHmic E

IPUG1206-1.0

[#] 4-7 Serdes IP B E R HEE 7~ SDI PHY IP

A Serdes ? X
General
Device: [GwsaT-60 | Device Version: [B |
Part Number: | GWSAT-LV60PGAB4AES | Language: Verilog v
File Name:  [serdes | Madule Name: [serDes Top |
Cresteln:  E:\Gowin Board 5at SDI\DK_START GWSAT-LV60PG4S 1\Gowin SDI_RefDesign 241231 1 720_60p_60k484 v1.T\project\src\serdes
Protocol

SDI PHY

<di phy:SDI PHY Top Information

Type: SDI PHY
Vendor: GOWIN Semiconductor

Quad0
Summary

Serial digital interface (SDI) is @ member cf the family
of digital video interfaces, it can be used for
transmitting digital video signals. Gowin SDI PHY 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.

QPLLO QPLL1

Reference

Lane0 Lanel Lane2 Lane3

Reference documents(CN) - IP reference designs
al and user guide
Reference documents(EN) - IP reference designs
and ncer Anida

3

View Clock Cancel

Ji

RIg, B SA FAE “OK” %41, w4 Rk Serdes IP fHIe X0, 58
A~ SDI PHY IP 4 st 4 .

15(18)
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IPUG1206-1.0

5 St

AH FEAG Gowin SDI PHY IP {22 5 11 S 44 8 248 F v .
FEAE BiES W Em o SR E RS H ) SDI PHY IP #2255 % 0T

A%+l DK_START_GWS5AT-LV60PGA484A V1.1 JF & 9%,

DK_START_GWS5AT-LV60PG484A V1.1 KA KAIE RS HE Mk, &
%—%ufrﬁz{s ERIHE RN 5-1 Froso

€] 5-1 85T EALEHIER
Pattern;™ .| RGB#YC .| SDI_Enco
a5y -2 I BER der '
SDI_PHY_
X
N SDI%% EORR o
R HDMI % e
HDMIf5 5 HDMI# PG
Lad v Lad —’
b SDIH 4% s¥1C
SDI_PHY_
RX
YCHRGB
S g e SPlDe
ADV7513

SR, R B2 TX A RX % B3 SRR 77 3. TX @ il Pattern
FE AR AR = A U IS 5, Hr i #] SDI_PHY _TX, )5 SerDes %éﬁé‘ﬁ
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