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1 RFARFM

1.1 FMAE

1.1 FPARE

1 s

m

)

Gowin® SLVS-EC RX IP H /e EE N ABEFE 7 il . Dhgeftiid .

B 25804,

B EH I PUE 1 i Gowin SLVS-EC RX IP )

Rk KA D5 1% AP BB A A 2 5 15 V1.9.9 RO, AR
AT, MWE R RE RIS A Z S, BRSNS 2 vk

1.2 #3304

B E O B AR M B www.gowinsemi.com.cn B UL R #. B E LA

ARSI
® DS981, GWS5AT %1 FPGA 7= i EuE Tt

® DS1104, GWSAST %% FPGA r= i3 Tt

® SUG100, Gowin m=IE#AEH 16

1.3 Rig. 4ak&iE

IPUG1176-1.0

AT BRI A SR AR L Gl 1 S AR OORE XLk 1-1 P

® 11 RiE FEWE

Rik. 4i0ETE | & P

CDR Clock Data Recovery B b E i Pk 2

DC Digtial Camera B AL

DE Data Enable ot i ae

FPGA Field Programmable Gate Array Il m AR 15
IP Intellectual Property FHR AL

SerDes Serializer/Deserializer HR AT S8 pR
SLVS-EC Scalaple Low Voliage SIgNalng | ary i\ strt ML 4
VICAP Video Capture FAT R 2

HS Horizontal Sync KPR

VS Vertical Sync I A2
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1 RTATF 1.4 FRIHF 5 R

14 BARXFHSRIG

ez PRSI T AL FEOR SCRE AR IR rh A A AR 58 ) w38
M EES A TR
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2 ik 2.1 ik

R

2.1 #E&

Gowin SLVS-EC RX IP 523 T Sony i ) SLVS-EC 22 LI briETh gt
W, NPT —ANEAR D, BT EWERMNE S PR RS KA,
B AT LUK AT R B s #5146  DC (Digital Camera) I GG 4 N —2%
fiHt VICAP (Video Capture).

Gowin SLVS-EC RX IP 4 SLVS-EC Specification Version 1.2 ¥,
Y #f ECCICRC ¥ 3. Gowin SLVS-EC RX IP N J 424t T —4> SerDes %
PR, A RENS 7 I SeI SLVS-EC Tl 2 5V E iRz .

% 2-1 Gowin SLVS-EC RX IP

Gowin SLVS-EC RX IP

SR R vigl HZ WK 2-2.

AT A

e Eis Verilog (encrypted)

e =y Verilog

TestBench Verilog

MR TR R

CREBAr GowinSynthesis®

N A Gowin Software (V1.9.9 &L F)
E!

TR PR R SRR R .

2.2 FE4HF

® UHHLE 1. 2. 4. 8lane {4
® FHIA M A A 3 HF 1.188/2.376Gbps £
® 7 FF ECC/ICRC K5

IPUG1176-1.0 3(18)
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2 ik

2.3 BHEAM

2.3 FRFIA

IPUG1176-1.0

i Verilog & & S8 Gowin SLVS-EC RX IP. [AIfii I 8- 2 . T8
FERNEER AN, HAE A IR B AT gEAE .. LA GWBAST R741
FPGA J9fi], Gowin SLVS-EC RX IP % F| M INE 2-2 fis.

%% 2-2 Gowin SLVS-EC RX IP & &E

Flis GW5AST-138
Register 1297
LUT 3859
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3 ThRehi

&

3.1 RGHER

3I)Jﬁ‘é. 714

3.1 AAIEE

Gowin SLVS-EC RX IP [¥I1E F st & K e 82 47 (s #4 i v DC B 7 5
L3625 R — 2k VICAP (Video Capture).

Gowin SLVS-EC RX IP &2 EK I 3-1 A
[ 3-1 Gowin SLVS-EC RX IP &ZEE

SLVS-EC RX
Config Parameter
=
i_clk Reg
i_rstn
Status in ) el U - Status out

Header Data to
Palayload

1-8 lane data Decoder C;C Pixel

and Convertor

CRC Checker

Image data

Checker

3.2 ThEetRR
3.2.1 GHtEE

Gowin SLVS-EC RX IP &5 HEE i 3-2 A

IPUG1176-1.0 5(18)




3 ThagHiid 3.3 %%

& 3-2 Gowin SLVS-EC RX IP &#JEE

SerDes Top

Vs

Hs
= SerDes RX p»  SLVS_EC RX Decode De

Data

SerDes In |

YYyYYVYY

n B, BRUGHR EHUL T 2 MR
® SerDes RX: #ZWHT7HME, L EIFATA L
® SLVS-EC RX Decode: % SerDes #{L1IF17 Hudh #EAT A .
3.2.2 SerDes B #f

SerDes K I&H 2 CPLL/QPLL £ k. /- fEfc B s, 75 20 &l
TBREZ ., FrE A PLL (CPLL/QPLL) Azt e S HARR . #RIE LA E
BLE, IPACE SerDes PLL A plirmid it ah, FTHdEH &%, F, SerDes
SR P ECE, S EEsh i, 158 Fabric AIEEH S .

SerDes %I B H CDR M 25 =, CDR #ay k&2 )5 (1 85 47 4
I R . Rl SerDes 2R ¥a P BCE, T H AT Hcdf o2 J
i, 1By Fabric B2 Ep e .

FH P E B R R O 1.188Gbps, FHATEIEAL %A 20bits, Fabric &%
i 1.188Gbps/20=59.4MHz.

FH PG & iR o 2.376Gbps,  FHATEWE AL % A 20bits, Fabric &%
[N 4i134 2.376Gbps/20=118.8MHz.

3.2.3 SerDes ##&

Gowin SLVS-EC RX IP SerDes ##f & & 20 bits. SerDes K iEH L
BT AT, txdata K bit 7 Isb S K% . SerDes H2USCEE A& 47 77 1H ,
rxdata 1% bit 77 Isb JEHEU .

3.3 is 53R

Gowin SLVS-EC RX IP 7 10 i H P 3-3 s

IPUG1176-1.0 6(18)




3 Thhefiid

3.3 AR

IPUG1176-1.0

[& 3-3 Gowin SLVS-EC RX IP O =E

SR TR JEE TNE SN 2NN N NN AR B R BN BN B B A

1l

1 gpnc_gypmioa o]

1 d eesieewr ymiball| F0)

1 standby symballlfi)

ke cade_ i 20

1 ke code| 30

=y Ty e |

1 n e bengthf150]

1 jpecel (ol 0

1 CE_apton

1 baud g3

| canfig

1 standby

| setup

Lpy_syme

i kaned) data &)

ack
a_poecDf1510]
a_ ezl 1%4]
ool 150]
a_poesE150]
O] 15|
a e 15400
a_ s 15|
T B
a1 50|
a_posB 5]
a pood K150
a jpol T11%40]
a_peia 12150
a ol 1=1%0]
a pood 1150
a o T 1540
a_%_Jyne
a_h_syne

ad sync
a_inlk st

a_oc shie

EEEREEEEEE R

WRIBELESHOAE, i DI A
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3 ThagHiid 3.3 %%

Gowin SLVS-EC RX IP 7 10 i D VEgi ik tnsk 3-1 Frso
%% 3-1 Gowin SLVS-EC RX IP i %%

(EREZY /S J7 M) frge | fk H/iE
i_clk input | 1 SerDes RX i 4l A\ o N34 L 7 )
o_ck output | 1 N e B SLVS
rstn nput |1 | Sk, (6T P
i_sync_symbol input | [7:0] | sync _code #{# I
i_deskew_symbol input | [7:0] deskew _code #H
i_standby_symbol input [7:0] standby _code #{&
i_idle_code_k input | [3:0] idle_code K 15
i_idle_code input | [31:0] | idle_code #{#
i_lane_num input | [7:0] {FH K lane #=, 1. 2. 4. 6. 8 Aik
i_line_length input | [15:0] | —47EG R KE
i_pixel_bit input | [7:0] | &A%, 8. 10, 12, 14, 16 W[ik
i_ecc_option input | [1:0] ECC Jhhtit#%

0: 3K

1: FFJ8 (parity 2 byte)
2: JFJE (parity 4 byte)

i_crc_option input | 1 CRC Uiigik#

0: XKH]

1: JFA
i_baud_grade input [3:0] (FEHZE)
i_config input |1 MERE, BN
i_standby input | 1 RERE, BRIAAO0
i_setup input | 1 BB &RE, BRiAN1
i_phy_sync input | 1 A FEREEAEE S, B L
i_lane0_data input | [87:0] | SerDes RX ##fafi A 1 1
i_lanel_data input | [87:0] | SerDes RX %df# A\ ufii 1 2
i_lane2_data input | [87:0] | SerDes RX ki \ifi 1 3
i_lane3_data input | [87:0] | SerDes RX a4 A\ 11 4
i_lane4_data input | [87:0] | SerDes RX #faf \ifii 1 5
i_lane5_data input | [87:0] | SerDes RX %df#i A\ ¥fii 1 6
i_lane6_data input | [87:0] | SerDes RX %dk Nifi 1 7
i_lane7_data input | [87:0] | SerDes RX %idf#i A\ ifii 1 8
o_pixel0 output | [15:0] | B4 EHEHH T 0
0_pixell output | [15:0] | EG ¥R B 1
o_pixel2 output | [15:0] | K& EdE % im0 2
o_pixel3 output | [15:0] | E1G R4 s 3
0_pixel4 output | [15:0] | BE&EdEH w1 4

IPUG1176-1.0 8(18)




3 WhE A 3.4 ZHME
(EREEZLN Jila | frgE | iR H/E
o_pixel5 output | [15:0] | B ¥R i 5
0_pixel6 output | [15:0] | B ¥ i 6
o_pixel7 output | [15:0] | B ¥R w0 7
0_pixel8 output | [15:0] | EMg %m0 8
0_pixel9 output | [15:0] | B3R 9
o_pixell0 output | [15:0] | EMEEE ¥ E 10
o_pixelll output | [15:0] | E& %46 i o 11
o_pixell2 output | [15:0] | EM&EErH um H 12
0_pixell3 output | [15:0] | E& a4 i 1 13
0_pixell4 output | [15:0] | EMgEE im0 14
0_pixell5 output | [15:0] | B R4 15
0_v_sync output | 1 PG B s 1) vs
o_h_sync output | 1 EUR R 1 hs i
0_d_sync output | 1 BIGEdE 11 de far
o_link_state output | 1 HERIRA T
0_crc_state output | 1 CRC RS R A Hr

0: IE#f
1: #HiR

34 ¥ ELE

%% 3-2 Gowin SLVS-EC RX IP £&#

e | A ST BRMA ik
1 Err Correction | Q0/Q1 CRC Err Correction £
Q0 Lane0
Q0 Lanel
Q0 Lane2
Channel Q0 Lane3 v vak s
2 Selection 01 Lane0 QO Lane0 | SerDes j#iE k%
Q1 Lanel
Q1 Lane2
Q1 Lane3
OFF OFF: AIll, 1EH AR
3 Loopback LB_NES OFF LB_NES: A =) A 24
Mode LB_FES LB_FES: 01 4 ¥R
LB_ENC LB_ENC: Z-fla iy 3
4 Line Rate (13.t1)§58/ 2:376 | 1 1g8 Hie B RIS HE R
Q0
Reference REFCLKO Qo g e .
° Clock Source | QO REFCLKo | EHFZHMER
REFCLK1

IPUG1176-1.0
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3 ThigHii

&

3.5 B Pt

F5 | AR VTG BIME P
Q1
REFCLKO
Q1
REFCLK1
Reference
6 Clock 50-500MHz | 148.5 fic & 2% I Bl AR
Frequency
CPLL
7 PLL Selection | QPLLO CPLL P PLL
QPLL1

3.5 Bt ER

IPUG1176-1.0

AAA4H Gowin SLVS-EC RX IP [ F 1% M
Gowin SLVS-EC RX #L40i#E M4 H i e I an i 3-4 Flios o
3-4 IO FREE

1 2 3 4 5 &6 7 8 & 10 1 12 13 14 15 16 17 18 1% 20 21 22 23 24 25 28
o_clk
ovsyne L] i i i L]
o_h_sync _l—“—‘ “ | ” L.
o d_sync !,5 “ !,5
o_pixel0-15 ———f 1] it i
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4 Fimfc &

IPUG1176-1.0

4%71@3?

WA o 2 SR S IR A B 1P WA s LRI AR E & s

SLVS-EC RX IP,

1. 77T IP Core Generator

P TR, BEA EMA “Tools” ki, FHifdi “IP Core
Generator” %15, BIA4TJF Gowin IP Core Generator, WK 4-1 Fi7x.

4-1 ¥TFF IP Core Generator

{47 GOWIN FPGA Designer - [Design Summary]
File Edit Project Tools Window Help
5 H & , Start Page

Process "2, Gowin Analyzer Oscilloscope

i Design Summ Schematic Viewer

v B User Constrai RAMBMSOISICEIISICN
Bl :, Programmer
«k| FloorPlanr

; [ FloorPlanner

5 Timing C . . .

g 4 Timing Constraints Editor

¥ W Synthesizex.2 pim Cloud

o L

& Mg [ B hd e -

Project File: D:\proj\Gowin_EDP_PHY_RefDesign'\project\fpga_project.gprj

Synthesis Tool: GowinSynthesis

Target Device

== Part Number: GWOSAST-LV138FPGO70AES
Synthesis | .
4 Options... Series: GWS5AST
Metlist File Dence: GWSAST-138
v
Place & Route Device Version: B
Place & Route Report Package: FCPBGAGTGA
Timing Analysis Report Speed Grade: ES
- Ports & Pins Report Core Voltage: LV
|./xi Program Device
Design  Process  Hierarchy v Start Page Design Summary B
Consale & X
|
!
|
%

Consale  Message

11(18)




4 Fimfc &

IPUG1176-1.0

2. ¥TJT SerDes IP fit & #if
i “Serdes”, 77T Serdes IP #Z% B E A, W& 4-2 s,
4-2 ¥TH Serdes IP (L ERE

{4 GOWIN FPGA Designer - [IP Core Generator] - O

' Fle Edit Project Tools Window Help -8 x
oo B [0 | BA
H OB $u It [=H = Bg
Process q X -
Target Device: | GWSAST-LV138FPG676AES
| | Design Summar
L ¢ v Filter D
w [ 47 User Constraints
Nare ~
| 4| FloarPlanner Serdes
= _ . . . User Flash
/7 Timing Constraints Editor v Soft IP Core
~ & Synthesize Al Information
= Synthesis Report BackGround Configuration
= DSP and Mathematics .
= Netlist File o p Type: Serdes
Interface and Intercannect Vendor: GOWIN Semiconductor
~ Place & Route Memeory Control
= Place & Route Report Microprocessor System
=g . Multimedia Summary
= Timing Analysis Report
: hd Serdes
= Ports & Pins Report b Serdes The Gowin Serdes IP is a comprehensive IP base on
|/ﬂi Program Device Deprecated v Gowin Serdes. It includes various high speed protocol, .
< > < : T T T o B >
Design Process Hierarchy y Start Page Design Summary % IP Core Generator
Console 8 X

%

Console Message

3. 77T SLVS-EC RX it & #t1f
1t Serdes IP FtiH H L E “General” &Ik
® Device. Device Version. Part Number i&I0: 58 SEE, HY
A LRSS A RS e, HPiEE;
® Language &Wi: S #F Verilog #1 VHDL Pifhik £, 45 H 5 FHEik
PEXT M HTE S 2R, BRIAESE Verilog;

® File Name. Module Name. Create In %£3ji: Serdes ) X4 . #&
W A AR E .

SRIGLE Serdes IP it B AL 1 “Protocol” 3% I H ik 3 “ SLVS-EC RX”
I, ARG ST “Create” %4, WK 4-3 Fis.

12(18)




4 Fimfc &

IPUG1176-1.0

& 4-33TH SLVS-ECRX it BERE

G Dialog 7 X
General
Device: [GwsasT-138 | Deviee Version: [B |
Part Number: | GWSAST-LVI 38FPGE76AES | Language: Verilog v
File Name:  [serdes | Madule Name: [serDes Tap ]

CreateIn:  [D\project\SLVS EC_Ri\srelserdes

SLVS-EC RX

Protocol | SLVS-EC RX | Create
BCDR ~
& BCDR 1.0

Telecommunication
d Ethernet
& 1G Serial Ethernet 1.0

Information

&% 2.5G Serial Ethernet 1.0

Type: SLVS-EC RX
Vendor: GOWIN Semiconductor

Quadd " Quad1
M Wireless
S CPRI 12 Summary
i JESD2048 1.2
! Serial RapidIO 11 The Gowin SLVS-EC RX IP provides SLVS-EC interface
Video anLLo arLLt for Gowin FPGA to receive image sensor data.
5 EDP PHY 11
5% spi 11 The design has these features:
& SLVS-EC RX 10 . e Compliant with SLVS-EC Specification Version 1.2
« Supports Error Correction Code(ECC) or Cyclic
CPLL CPLL CPLL cPLL Redundancy Check(CRC)
« Supports Byte-to-Pixel conversion for various lane-
configurations
» Supports various functions defined by the SLVS-EC
Laned Lanel Lane2 Lane3 Laned Lanel Lane2 Lane3 Link layer
&
- Reference
-

4. SLVS-EC RX it & 7

»

e & A~ = K i 4-4 Fios . e & 5 A2 )2 SLVS-EC RX P 41
REE, M SLVS-EC RX IP ¥t & 12 i,

4-4 SLVS-ECRX L EREA~=E

&y IP Customization

SLVS-EC RX

? X

5

 stancy bl 0]

Basic Configuration

e ¢ ccbe k[20)

PHY Configuration

General
. & e Device: |GW5AST-138 | Device Version:
Part Number: | GWSAST-LV138FPG676AES| Language: Verilog
::: File Mame: |5|vs_ec_rx | Module Name:
o RS Create In: D:\project\SLWS_EC_R¥\src\serdes\slvs_ec_rx

Channel Bonding

Line Length:

Err Correction: (@ CRC

O ECC

T R RO A N O N A N A
S A A I A A A B A

Lane Mum: |1 ~

Pixel Bit: 8 ~

(4-8192)

1 “

0

[#]

13(18)




4 Fimfc &

IPUG1176-1.0

BB ARG S, W 4-5 fion. TERCE S 1 o & TREREAE B
B 71 . Module Name JET 5 2 TAE = AETEB 4 7, BRI
“xxx_Top”, HF Al B47152. “File Name” J& IP XX F=A 3032, 4+
WP Fr S, BRINA “sivs_ec_rx”, P A HATIE US4

45 BAEREERE
General
Device: |GW5AST-13E1 | Device Version: |B |
Part Number: | GWSAST-LV13BFPG676AES | Language: Verilog
File Mame: |s|1.rs_er:_r'x | Module Mame: |SL".-’S_EC_RK_T::|F| |
Create In: D\project\SLVS EC R¥\src\serdes\slvs ec rx

B E PHY Configuration &I, WKl 4-6 Fix. LEERMSERN £ 2
ARG R, KLEHEZSHN PR LR FIRL R, g
“Calculate” #ZAHBEAT LI .

[# 4-6 PHY Configuration i&IF

Basic Configuration ~ PHY Configuration  Channel Bonding

Channel Selection
SLVS_EC_LANEO: Q1 Lane3 ~
SLVS_EC_LANET: Q0 Lanel
SLVS_EC_LANEZ: Q0 Lane2
SLVS_EC_LANE3: Q0 Lane3
SLVS_EC_LANE4: |G1 LaneD
SLVS_EC_LANES: Q1 Lanel
SLVS_EC_LANEG: |O1 Lane2
Q

SLVS_EC_LANE7: Q1 Lane3

RX Line Rate: 1.188 (Gbps)

Loopback Mode: | OFF ~
Refclk Selection

Reference Clock Source: Q1 REFCLK1 v
Reference Clock Frequency: |148.5 (MHz)
PLL Selection

PLL Selection Q0: | NONE

PLL Selection Q1: | QPLLT  ~

Calculate

it & Channel Bonding i£ 5K, 41/ 4-6 Frx. {4 Channel =4
bl |, 4504 % Channel Bonding W & ; ffi% —iBi& {F & Master Channel, i%
PRS00 [ H A=

14(18)




4 Fimfc &

[# 4-7 Channel Bonding &I+
Basic Configuration PHY Configuration Channel Bonding

RX Channel Bonding
Channel Bonding: Four Words  ~

Master Channel Selection | Q1 Lane3 w

Pattern 0 |EC | Pattern 0 must be K Character
Pattern 1 |FB | K Character

Pattern 2 |5C | K Character

Pattern 3 |FB | K Character

Max Skew a8 w

Read Start Depth |16 ~

5. 4K IP

SEH SLVS-EC RX IP FHHACE G, s mAa FAR “OK” #2458, wJ
AR SLVS-EC RX IP AH IS, FFik [0 2] Serdes IP L& FHifi, b Serdes
IP & F A B oR M4m A A T 1P R N ) Quad. PLL Al Lane f# F 1%
W, WK 4-8 AR

[#] 4-8 Serdes IP Bt B A M T~ SLVS-EC RX IP

{#y Dialog ? X
General
Device: [GwsAsT-138 | Device Version: [B |
Part Number: | GWSAST-LV138FPGE76AES | tanguage: Verilog
File Name:  [serdes | Module Name: [serDes Top |
Create In:  Di\project\12-IP_realease\2_SLVS_EC_RX\4_src_refdesign\In01_1p25Gbps_In23_2p5Gbps_led 4 16bit 720p_1lane ECC test\src\serdes
protoco! [T S | Create SLVS-EC RX
shvs_ec_neSLVS_EC_RX Top Information
Type: SLVS-EC RX
Vendor: GOWIN Semiconductor
Quado Quad1
Summary
The Gowin SLVS-EC RX IP provides SLVS-EC interface
apLLo QL apLLo QL for Gowin FPGA to receive image sensor data.
The design has these features:
e Compliant with SLVS-EC Specification Version 1.2
« Supports Error Correction Code(ECC) or Cyclic
cpLL cPLL cpLL cPLL cpLL cPLL cpLL CPLL Redundancy Check(CRC)
= Supports Byte-to-Pixal conversion for various lane-
configurations
« Supports various functions defined by the SLVS-EC
Laned Lanel Lane2 Lane3 Laned Lanel Lane2 Lane3 Link layer
Y
Reference
L
L4




4 Fimfc &

WRJE, B RHA FAR “OK” #4l, 4Rk Serdes IP FHICCA, 58
FEEAN 1P AR R FE

IPUG1176-1.0 16(18)




5 & Wit

5%%&*‘»‘]‘

AT E AN SLVS-EC RX IP S 51T Sefl 8 A A 77k 1
MESIES LGS =FSFEEMS T SLVS-EC RX IP RS % ¥ 1t

® ASHBIHEH LA N AR :
EVAL_DDR3-PSRAM-SLVS_GW5AT-LV138FPG676_V1.0
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