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TMDS(Transition Minimized Differential Signaling, &H/MbA&HZ 7015 5)H
ARKAEIEFE T . DVITXIP I THMOHMT IG5, RJEHRE DVI #ril
Zmhg L TMDS {5 5%ttt . DVIRX IP i Tk TMDS 55, A JER4E DVI
PRSI AT IS 5
#& 2-1 Gowin DVI TX RX IP

Gowin DVI TX RX IP
GWIN %% FPGA #%: GWIN-1. GW1N-4. GW1N-4B.
GW1N-9. GW1N-9C;
GWINR %% FPGA 7 ii: GW1NR-4. GW1NR-4B.
GW1NR-9. GWI1NR-9C;
s g GWINS %41 FPGA /™ fii: GWINS-2. GWINS-2C;
et GWINSR %51 FPGA "/ GWINSR-2. GWINSR-2C;
GWINSE %7%1 FPGA 7#/#i: GWI1NSE-2C;
GWINRF %7%1 FPGA 7=/i: GWINRF-4B;
GW2A %% FPGA 7= . ALL;
GW2AR %%l FPGA 7. ALL.
TR H5 N3 2-2 fF 2-3,
TS A
WS Verilog (encrypted)
o=t any Verilog
TestBench Verilog
MR
ZEEIRAL Synplify_Pro
N A Gowin Software
!

DVI TX A3 GWIN-1.

2.2 FEET

e U ¥rDVI 1.0 krufE;
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RS | HEEE | AR FEYRF #IE
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IODELAY 3
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E 3-1 RGiEE
TMDS Link
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= > Channel0 = >
I_vs > O_vs
= > Channel 1 d
Video > O_hs Video
I_hs » DVITXIP " DVIRXIP = .
Source | de Channel2 O_de Sink
_ N > >
|_data _ Channel clock O_data
> » »
IS | AZ
3.2 SEINE
3-2 SLHEM
Recovered
Input Streams T.M.D.S. Link Streams
T.M.D.S. transmitter A T.M.D.S. receiver
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a1

3 Thiediid 3.2 SEIAE K

He, R AT AR b o AR
3.2.1 DVITX
4 DVI Pl britE, 7E2A link [ TMDS & i%u 4 2 3 AT [ 4w i As
Heo B SMBUE S5 8N BN N R RN 3-2, 188 0 XN 5
&, HE &7 RPE 5 HSYNC, % [F)0{5 5 VSYNC, i 1 Xf M4kt sr &,
Wi 2 AN LR, BH S5 CTLO, CTLL, CTL2 f1 CTL3 W45 0.
Yt AR B BT FH O SRk an i 3-3 o, AR &5 5 e Lk 3-1 Fiw
3-3 TMDS 48 B E R IZE

|
DE, D[0:7], CO, C1, cnt(t-1)

(N {D}=4) OR
(N,{D} == 4 AND D[0] == 0}

l—FALSE TRUEl

a_mio] = D[al; q_mio] = D[O];
a_m([1] = q_mi0] XOR D[1}; a_m[1] = q_m[0] XNOR D[1;
q_mi2] = a_m[1] XOR D[2J; a_m[2] = o_m[1] XNOR D[2[;
q_m(7] = q_m[6] XOR D7}, q_m[7] = a_m[6] XNOR D[7l;
q_m[8]=1; q_m[8] =0,

Cntit) = 0;

case (C1, CO)

00: g_ouwt[0:9] = 0010101011;
FALSE———» 01: g_out[0:9] = 1101010100;
10:; g_owt[0:9] = 0010101010;
11 g_out[0:9] = 1101010101;
TRUE endcase

{Cntit-1}==0) OR
(Ny{g_m[0:7]}==Ng{q_m[0:71})

TRUE

q_out[9] =~q_mi8];
q_out[8] =g_mI[8];

| q_out[0:7] = (g_m[8]} 7 q_m{0:7]:~g_m[D:7]);
FMiSE

{Cnt{t-1)=0 AND
(M, {a_m[0-7]}=Ng{q_m[0-7]})
OR

{Cnt(t-1)=<0 AND l
pta_m{0:7Tk=M, {g_m[0:7]
q_outf3] = 1;
o_cut{8] = gq_m&];
q_outf0:7] = ~q_m[0:7]; Cnt(t) = Cnt{t-1)+
Cntit) = Cnt(t-1) + 2*q_m[8] + TRUE [N {g_m[0:7]} - Nyfa_m[0:71});
FALSE {Ngfa_miI0:71} - Ny{q_m[0:71});
v
q_out]s] = 0;
q_out]8] = q_m[&]; ¥
out{0:7] = q_m[0:7];
ng:tL c]nt(ET ] _[ 2*?:] ~q_mi8]) Cnt{t) = Cnt(t-1) +
+ (N fa_ml0:7]} - Ngfa_ml[0:71}); (Ngfq_m[0:71} - Ny{a_m[0:71}:
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3 ThAg ik 3.2 SEIHE R

é%

an)
o

% 31 RBEEEN
ES ik
DCoCLDE | IS AR . DABbitE AR, CORCLA R {FhlH

i, DERMIEMRESE S

A TR T . IEERR AR 17 2R
. fERs ORI “0” M REE. AKX ent{t-138maT—4

ent S SR BT — A2 5. i A ont(t} 35 4 AT\ SR (5 22 5
i

q_out q_out/Z 10bit ) w4 HifH -

NLix} ZE SRR B AR “1” [

No{x} ZIEHAFR BB “0” N

St gmiY JE, 8bit HIANATEE 7 e i 10bit 20d, SR JEFIH B 47 2%

OSER10 ¥ HAT R 1% s A AT H P AL, BRI bit0 AL S &40 .
3.2.2 DVI RX

DVI RX B e B s iE ik 2 AR &= 8l FF742 5 R R ATH . 28
J Fl F g B 2% IDES10 h%ﬁiﬁ%&%ﬁi 10bit HATH 5 .

MRYELERLIE S (6] HS AT VS FIgmSiE, #HA7EBdE RT3, 2
SRAEEANTH BRI K %@mjﬁ 128 757

RN 2 J5, AT, MRASREEW R 3-4 . & IEiEE )
5R, G, BAEIIXMNKRNE 3-2 Fix.
34 TMDS M E % RIZEE

|
D[9:0]

Active Data?

TRUE l
D[7-0] := ~D[7:0];
FALSE
FALSE |
TRUE
FALSE
A J *
Q[0] = D[O]; Q[0] := D[O];
case (D[0:9]) Q[1] = D[1] XNOR D[O]; Q[1] = D[1] XOR D[0];
case 0010101011: C[1:0] : = 0O; Q[2] = D[2] XNOR D[1]; Q[2] = D[2] XOR D[1];
case 1101010100: C[1:0] : = 01;  |Q[3] = D[3] XNOR D[2]; Q[3] := D[3] XOR D[2];
case D010101010: C[1:0] : = 10; Q[4] = D[4] XNOR D[3]; Q[4] := D[4] XOR D[3];
case 1101010101: C[1:0] : = 11; Q[5] = D[5] XNOR D[4]; Q[5] := D[5] XOR D[4];
endcase; Q[6] = D[6] XNOR D[5]; Q[6] := D[6] XOR D[5];
Q[7] = D[7] XNOR D[8]; Q[7] := D[7] XOR DI[6];

IPUG938-1.0 7(23)




3 Thae ik 3.3 ix %%
L
3.3 i O 55
3.3.1 DVI TX i O
Gowin DVI TX IP 1] 10 ¥ H 4 & 3-5 fiw.
3-5 DVI TX IO s AR E
= |_r=tn
N O_tmde_clk_p [~
= _mb_vs
0_tmds_clk_n —=
—® | gh_h=
—# |_rgb_de
O_tmds_data_p[2:0] fe=—i
we |_rgb_r[7:0]
= Lrob_g[7:0] O_tmds_data_n[2:0] =i
=l | rgb_bB[7:0]
WRIEHC & S HORE, b 28 H A
Gowin DVI TX IP 1] 10 & 4N R %k 3-2 Fios.
2= 3-2 Gowin DVI TX IP B OF)3R
75 | F5 %R Jrm | kR 1
1 I_rst_n I ShfES, KA CIRCKERE
2 I_serial_clk | A5 FH AR I B 15 5 A 2 PNl
|_serial clk=1_rgb clk*5 77 ] 5 A
3 |_rgb_clk I MBS NG Z I b DVI TX
4 |_rgb_vs | A N3 IR P vs B 5 IPAZ
S |_rgb_hs | AT ANAT R P hsfE 5 %
6 |_rgb_de | PSS N e de (5 5
7 |_rgb_r | A N B R 4y &
8 |_rgb_g | A N B G =
9 I_rgb_b | PS4 N B 7y &
10 O_tmds_clk_p O i HH TMDS Z 435 5 I B 1E bt
11 O_tmds_clk_n o) i HH TMDS 22 735 5 I B 7 ity
12 O_tmds_data_p | O i B TMDS Z 7315 5 804 1E i
JBIEOXS MW (o, IHIEIXS NSk
IrE, JHIE2X N R
13 O _tmds_data n | O I HH TMDS Z 735 5 504 £ ity
JBIEOXS MW (o, IHIEIXT NSk
SrE, BIE2XTNA B8
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3 DyRe itk 3.3 %%
3.3.2 DVI RX ﬁﬂ"ﬁ M|
Gowin DVI RX IP {17 10 i 1 & 3-6 Ao
3-6 DVIRX IO S A~=E
O_rgh_clk —™
= |_=tn
O_rgb_vs [—=
= |_tmds_dk_p
O_rgb_hs [~
=—® | tmds_dk_n O_rgb_de =
O_rgb_r[7:0] fe—i-
=P | _tmds_data_p[2:0]
O_rgb_g[7:0] pe=ip-
= |_tmd=_data_n[2:0]
O_rgb_b[7:0] .-
RAEACE SHONE, o 2 iEA A FE .
Gowin DVI RX IP 1] 10 iy I VE4I A an ke 3-3 ATz
% 3-3 Gowin DVI RX IP pyiz %%
e | G5 A JrlA | R %1
1 |_rst_n I BAES, KA IKCKERS
2 I_tmds_clk_p I FI N\ TMDS 7 705 5 I B 1F g N
3 |_tmds_clk_n | iGN TMDS 7432 = B 47 i J7 LA
4 |_tmds_data_p I I\ TMDS Z 735 5 B0 1F o DVI RX
WIE O XM, Wi 1 Rig | IP S
o, I 2 X R %
5 |_tmds_data_n I I\ TMDS Z 35 5 5 £ iy
I O Xty , JEIE 1 XSk
@y, Il 2 MWL
6 O_rgb_clk ©) RIAT 4G A% Z b
7 O_rgb_vs ©) P 35 [R50 vs 55
8 O_rgb_hs ) WS AT R hs (55
9 O_rgb_de ©) PSS H B BE de (55
10 O_rgb_r ©) PSS H B R /&
1 O_rgb_g ) PSS HEHE G &
12 O_rgb_b ©) PS4 5 B r &=
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3.4 ¥ E

34 S¥HELE

3.4.1 DVITX &#

#£34DVITX ¥
75 | AR RVFEHE | BOME | R
1 Using External Clock Yes/No No WS E SOZSH, WAdE A Ak
HRERATRS B | _serial_clk;
0, 1P NERE PLL
P
2 TX Clock In Frequency | 10.0~80.0 | 40.000 | %y A& & F 80 AR g
3.4.2 DVIRX 2%
% 3-5 DVIRX &%
75 | AR RVFEHE | BOME | #R
1 RX Clock In Frequency | 10.0~80.0 | 40.000 | #ij A& & BB AR A
2 RX Clock Out Phase | 0.0/22.5/45 | 112.5 | 4y tE A7 i Bl A 18
167.5/90/11
2.5/135/15
7.5/180/20
2.5/225/24
7.5/270/29
2.5/315/33
7.5
3 Channel0 10 Delay 0~127 0 IO ZE M} 2]
Value
4 Channell IO Delay 0~127 0 1O ZEHT )
Value
5 Channel2 10 Delay 0~127 0 1O % Hst 47 4]
Value
N
3.5 BT FF i B
KA 44 Gowin DVI TX RX IP (I 150«
DVI WA i e B an 8] 3-7 s .
3-7 DVI L5 O FREE
vs _ /| i ) ) ff /N
s _AMdl_N If AN\ if AN I AN AN
oE i Vaun) RERENEREE! EVannn NEaN )
DATA 4t C o< if
TMDS % H i - Bl af&] 3-8 fros .
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3 ThheHiid S
& 3-8 TMDS 30 F A
SERIAL_CLK_5X M
TMDS_CLK_P BBl EpeennBEEEEeunnnBEEEN e
m™psckN Tl [ . 1
TMDs_DATAOP _ [ | [ | [ 1 ] L BEREEE
T™MDS_DATAON ~ | [ | [ L] L — L
TMDS_DATALP ~ | [ | [ | M L
T™MDS_DATALN _ [ | [ | ] L] . M. Lo
T™Ds_DATA2 P~ | [ L[ | |_| nn I peen i B el mee
T™MDS_DATA2N _ [ | [ | T L] L M1 Lo
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4 R E 41DVI TX IP B

4 FHEE

F PR LM IDE F i 1P A% A alias L B/ HFAEC & S DVI TX Al
RX IP.

41 DVITXIP B &

1. #TJF IP Core Generator
@ TR G, #dikl B “Tools” Tk, THifadi “IP Core
Generator” i&£3, RIA[$TJF Gowin IP Core Generator, 118 4-1 s
& 4-1 $TF IP Core Generator

(A GOWIN FPGA Designer - [Design Summary] - [m] x
File Edit Project Tools Window Help - &%
= ., Start Page

< Synplify Pro
I Design Summ: “%.  Gowin Analyzer Oscilloscope

~ [} User Canstrair o D:\proj\Gowin_DVI_RXTX_RefDesign\project\dk_video.gpri

SynplifyPro

IP Core Generator

| FloorPlann: B Programmer

7 Timing Cor 5 FlaarPlanner

v S Synthesize

“  Timing Constraints Editor Target Device

Synthesis R
Netlist File #%  Options..
hd Place & Route

Number: GW2A-LV18PG484C8/17

Seres: GW2A

Place & Route Repart raoEE Gw2a-18
Timing Analysis Report Package: PBGA484
Ports & Pins Report Speed Grade: C8/17
Power Analysis Report v Core Voltage: LV v
Design  Process Hierarchy v Start Page Dezign Summary [x]
Outpat & X
Conmit

Dutpnt  Issues

2. $1JF DVITXIP #%
i “Interface and Interconnect” &3, XU “DVITX”, FTJF DVITX
IP #ZEIECE A m, Wi 4-2 Fs.
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& 4-2 $TH DVITX IP ¥

\Jl} GOWIN FPGA Designer - [IP Core Generator]
s File Edit Project Tools Window Help
1 5 go
S % M

x
Process 8 GWZA-LV18FG48408,T7

Target Device:

1| Design Summary

v [} User Constraints Name Version ™
4| FloorPlanner Memary
| Timing Constraints Editor SPMI
User Flash

v S Synthesize

- &8 X

DVI_TX

Synthesis Report v B8 Soft IP Core ‘ Information
- DSP and Mathemathics
Netlist File v Interface and Interconnect
™ : DVI_TX
¥ B8 Place & Route % AHB Bus Arbiter 10 ype —
Place & Route Report % CAN 11 Vendor: GOWIN Semiconductor
Timing Analysis Report % DVIRX 1.0 Summary: The DVI_TX IP is used to transform the vid
Ports & Pins Report &b DVITX 1.0 v into Transiton Minimized Differential Signali v
Power Analysis Report vt B @ - - - s
Des-ign Frocess  Hierarchy , Start Page Tesign Summary ' TP Core Generator
Output & X
Commit
Output  Issues
2~ il
3. DVITX IP %3 H i
N } — = —
e & A A2y DVIE TX IP s s 2 B, Wil 4-3 for.
— ==
B 4-3 DVI TX IP Z#EOREE
W IP Customization I x
A
DVI_TX o

|D: Sproj\Gowin DVI_BNTX _RefDesign'\projectisreldvi_tx_top |

File Wame: |dvi_tx_top |

¥ | Language: Verilog -

File
Tarzet Device: GHZA-LV1GPG454C8/I7
Create In:
Module Name:  |IVI_TX_Top
—® | =t Synthesis Tool: |Symplify Fro
—» |_rgb_clk O_tmds_clk_p — Options
Clock Setting
# Lrob_vs [ Using External Clock
>
L rgb_hs O_mds_ck_n TX Clock In Frequency: |40.000 =
Generation Config
—» |_rgb_de
O_tmds_data_p[2:0] ==
|_rgb_r7 0] Dizable I/0 Insertion
| L_rob_g[7:0] 0_tmds_data_n[2:0] i
= |_rgb_b[7:0]

Corneil Help

4. FTFF Help 30

AT DAR A T 4-3 45 A “Help” 4241 v DA E BC B 5 o &N ik
I fa] B SESCA 2, 5 (S P BRI SE KT IP A I BC L . Help SCREZE I A

AN A0 ST — 2, A 4-4 s .
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[# 4-4 Help 3215

DVI_TX
Information
Type: DVI_TX
Vendor: GOWIN Semiconductor

The DVI_TX IP is used to transform the video timing signals and data into Transition Minimized
Differential Signaling(TMDS), and transmit it over the Digital Visual Interface(DVI). In DVI, three

SHIMIUEIRE channels are designated for red, green, and blue color components{RGB888) in each video pixel
data.
Options
Using External Clock The choice of whether using external clock.
TX Clock In Frequency The pixel clock frequency of DVI TX.

5. BEEAFE
FETC B S A A TRE A B E A, UL GW2A-18 A, #
%1% PBGA484. Module Name 315 1 & T A% 42 5 102 SCIF I 4
T, BUAN “DVI_TX_ Top”, A HATiEM. “File Name” 72 IP #%3C
PEPEA I SCE S, A2 DVI TX P ¥ AT S, BN “dvi_tx_top”,
H P a] AATIE 4% . Create In HEIE 1P A% SO =R 0817, BRIAH
ATFEAE\sre\dvi_tx_top”, FI /A HAT B 447

415 BAEERERE

File

Target Device: GWEA-LVISPG484C3/TI7

Create In: D:progvFowin DVI_BXTY Refllezign'projectisreldrl_tx_top

Module Hame: I¥I_TY Top | File Hame: |dvi_tx_top

Synthesiz Tool: |Symplify Fro »  Language: |Verileg -

6. Options iEWiF
7t Colck Setting EIi-~H, H /-~ FFEFLE DVI TX B FH B £ &S 501G
[# 4-6 Options &L+

Options
Clock Setting

[] Using External Clock

TX Clock In Frequency: |40.000 5

Generation Config

Disable I/0 Insertion
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1. #7JF IP Core Generator
@ TG, #dikl B “Tools” &Ik, THifdi “IP Core
Generater” &3, EIw]+7JF Gowin IP Core Generator, & 4-7 iR,
& 4-7 3TFF IP Core Generator

{4 GOWIN FPGA Designer - [Design Summary] - O *
File Edit Project Tools Window Help - | x
[ H W | § StartPage
Process S Synplify Pro "
Il Design Summ: 5 Gowin Analyzer Oscilloscope General
v 7 User Constrair . IP Core Generator D:\proj\Gowin_DVI_RXTX_RefDesign\project\dk_video.gprj
_”I FloorPlann: Iff Programmer synplifyPro
B Timing Corl o) i Blanner
v e 7 Timing Constraints Editor Target Device
Synthesic § ‘ Number: GW2A-LV18PG4B4CE/17
Netlist File #% Options..
v Place & Route [emEs: GW2A
Place & Route Report Device: GW2A-18
Timing Analysis Report Package: PBGA484
Ports & Pins Report Speed Grade: C8/17
Power Analysis Report v Core Voltage: LV v
Desizm  Process  Hievarchy v Start Page [x] Design Sunmary [x]
Output 8 x

Commit

Output T=zsues

2. $T7F DVIRXIP #%
i “Interface and Interconnect” &I, XU “DVIRX”, FT7F DVI RX
IP &% K BCE A, i 4-8 Bk

[# 4-8 $TF DVIRXIP #

Ay GOWIN FPGA Designer - [IP Core Generator] — [m] x
Ji Hle Edit Project Tools Window Help - ax
& -] K ) A o
EeElS HoxZ&R
Esecsss B X arget Device: | GHEA-LYIBPGABATE/T7
|| Design Summary
~ [ User Constraints Name Version * =
i FloorPlanner 13C DVI Rx
7 Timing Constraints Editor Memory
v S Synthesize el
. User Flash I f H
Synthesis Report nformation
Netlist Fi v Soft IP Core
tlist
st e DSP and Mathemathics Type: DVI RX
v Place & Route v Interface and Interconnect ) -
Place & Route Report 4L AME Bus Arbiter 10 Vendor: GOWIN Semiconductor
Timing Analysis Report &% CAN 1.1 Summary: The DVI_RX IP is used to receive Transition
Ports & Pins Report o DVIRX 1.0 v Signaling(TMDS) over the Digital Visual Inte
Power Analysis Report MIE: > < : : o >
Design  FProcess  Mierarchy . Start Page (%] Design Summary B & 1P Core Gemerater [E)
Output g X

Commi t

Output  Issues

3. DVIRX IP #m [ FLH
Ao B A 2208 DVIRX IP K DR &K, K 4-9 fis.
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& 4-9 DVI RX IP %O REE

& IP Customization ? x

File
Target Device: GHZA-LV1GFG454CE/I7
Brocin Tt [0 \proj \Gowin_DVI_RXTH_Refllezi gniprojectiercidvi_rn_top | | ..
Module Nans:  [DVI_EH_Tep File Wame: | dvi_rx_top |

A Symthesis Tool: [ B [enznaze: A =

—® _=tn

Optiens

O_rgb_vs

Clock Setting

— |_tmds_dk_p =
O_rgb_hs Y Clock In Frequeney: |40.000 |5

RX Clock Out Phase 112.6 =

—® |_tmds_dk_n 0_rgb_de [~ .
Data Setting

0. rab_7:] Chermeld I0 Delay ¥alue:
= |_tmds_data_p[2:0] Chermell I0 Delay ¥alue:
O_rgb_g[7:0] it Charmel? I0 Delay Value:

= |_tmds_data_n[2:0] Generation Config

O_rgb_b[7:0] ==

Dizable I/0 Insertion

G | welp

4. FTFF Help 3CHY
AT LB AT T I8 4-9 A5 R AR “Help” 41 AT LA B B A o & ik
TR fa] BRSO AR, JT A PR e o 1P B HIELE . Help SCR% I
IR AT — 2, anEl 4-10 s
[#] 4-10 Help 32#4
DVI_RX

Information

Type: DVI_RX
Vendor: GOWIN Semiconductor

The DVI_RX IP is used to receive Transition Minimized Differential Signaling(TMDS) over the Digital
Summary: Visual Interface(DVI), and transform it into the video timing signals and data. In DVI, three channels
are designated for red, green, and blue color components(RGES38) in each video pixel data.

Options
RX Clock In Frequency The input pixel clock frequency of DVI RX.
RX Clock OQut Phase The phase of output serial clock.
Channel0 10 Delay Value The 10 delay value of data channelD.
Channell 10 Delay Value The 10 delay value of data channell.
Channel2 10 Delay Value The 10 delay value of data channel2.

5. BLEREARFE
TERCE S L3 TREEEA(E BRCE S, DL GW2A-18 N, H3
1% F: PBGA484 .Module Name 1 Ji5 [ & A2 A J5 Tl = SO 44
BN “DVI_RX_Top”, H/ ] HATIEL. “File Name” & IP & 3 =
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AERISCHEIE, fEDVIRXIP &P SCfF, BRI “dvi_rx_top”, FF
A HATIE M 42 . Create In &I IP #0218 12, BRIAH “\ T
R AR \src\dvi_rx_top” R AT IS AR

4-11 EXEERERE

File

Target Device: GHEZA-LVISFG4S4CS/TT

Create In: |II:"-.prl:-j"-.Gowin_]:l‘f'I_E]{T}{_Ref]Jesign"-.prl:-je-:t"-.src"-.dvi_rx_tl:-p |

Module Hame: |D‘."I_E]{_Tl:-p File Hame: [dvi_zrx_top |
Synthesis Tool: Symplify Frao * Language: Verilog -

6. Options EIF

f£ Colck Setting IR, H7fZACE DVI RX B I #h 352505
.. ff Data Setting i 5i-~H, 70T DABCE &8 E i 2505 B .
4-12 Options &Mk
Options

Clock Setting

BX Clock In Frequeneoyw: |40.000 5

BX Clack Out Phase: 1125 -

Data Setting

Chanmeld I0 Delay Value:
Chanmell I0 Delay Value:
Chanmel? I0 Delay Valne:

Generation Config

Disable I/0 Insertion
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5 SEWI

Wi 2 R E Mg 1B DVI AR S T
5.1 i+ 3Ef—
K %% it Ll DK-VIDEO-GW2A18-PGA484 JF KA AKI, % BitFHA
LEMNERI GNP 5-1 ik . DK-VIDEO-GW2A18-PGA484 JT & b A 5 B Al &

b= R E AR
& 5-1 &t Sl — R ARG HER

DK-VIDEO-GW2A18-PG484TT K #it

GW2A18

DVIRX

PC

Deseriali
zer

Decoder

|

N
7
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DVITX

Encoder

—

Serializer

HZ

ST —F, BE5A DVIRXIP fI DVI TX IP, HBEE4IT AT

7 EEPROM ¢\ 128Bytes ) EDID U4, #3570 #E % N 1280x720.
T HDMI3 RX 22 DA HDMI 2625 5 e i PC AHIZE,  Ho iR ) 31 3% 4%
PRk HiRm 3 EDID E B )5, 2%t 1280x720 73 #E% ] DVI %

XA

FIFH DVI RX IP #ide, Szl DVI ) TMDS 12 SRS, e 5 R A

FAT I -

FAIH DVI TX IP AL, K AT AR 31T 9w 1S, gmtid N TMDS (55 .
SRIGIET HDMIA TX # 0%, FH HDMI 24645 5 BoR 28 AHiZE, 7 LATE

S 7S e 3 7 PRI PO T

MR TR B, B AR A 15 5 4 248 B 48 B
TG 5 5 238 48 73 M A B i A X A AT
FEZHE ORI E TS, BL bmp £ EVE IR, th_top
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5 Bt 5.2 Bt —

e B LA, mla £ 50 S H 1 B R PEXTLE

A |e-| —
5.2 &Ll —
KRS L)L DK-VIDEO-GW2A18-PG484 K i A, S eitiEA

gERIHE P 5-2 Fios .
E 5-2 &gt Ll — E AL HIER
DK-VIDEO-GW2A18-PG48437I‘7iTﬁ

GW2A18
50MHz
— > PLL DVI TX
I >
CLKDIV
v 7 B
Testpattern Encoder [ > Serializer r B

EZHEAFEH —F, REEE DVITXIP, HIBBUI NHR:
H 50MHz Z% I a2 4 DVI TX IP BT 55 IG5 I fl 5 A7 I 4
1 Testpattern #iHuig ! 1280x720 73 38 ) DVI A% AR .
FIA DVI TX 1P #isk, B I3RAT e 47 9m S, 48 TMDS 155,
SRJIEIEIE HDMI4 TX £z %, FIH HDMI k45 5 WoR 28 4H&E, AT DALE
s b 2 7 EE G A 1D T
MW N TR, F 7 s gt J5 15 5 i H 45 R 3 B
] PC G 7E 28328 18 23 AT A B U A B8R 4R A T 0

S RAHRAERF E TR, DL bmp A7 BE SRR, th_top
el B TRETUZ i, w0 B E i B R (R B .

PwbdbPE

IPUG938-1.0 19(23)




6 CHALAT 6.1 1Y

6 SCH3Z 1S

Gowin DVI TX RX IP A 30 E BALE =5, 0N R, #®
AR S8 it

6.1 344
S TE R EALE P iE R PDF SO
F+ 6-1 X5k
2R iR
IPUG938, Gowin DVI TXRXIP f/ 46/ | i~ DVI TX RX IP fi P F

W, BRAFEE
6.2 TR (NE)
AR S22 Gowin DVI TX RX IP 1) RTL fnz84XES, it GUI
ffH, ARSI =AM P i P .
£ 62 DVI TX i&itiRABTIER
LR Eiiipun
dvi_tx_top.v IP #ZTZ S, AHPREEDER, %,

& 6-3 DVI RX i&itiRRBIR

w7 ik
dvi_rx_top.v PRSP, 0 P BB O L, .
6.3 &t

Gowin DVI RX TX RefDesign 3Cff 3% 3 2417 Gowin DVI TX RX IP [#]
WK, P SERE, QRSO TE SO TRE SR e 5%
2 6-4 Gowin DVI RX TX RefDesign X+ RA R 53k

4T A

video_top.v 22 TIZ module
dk_video.cst TR L FC A
dk_video.sdc AR P 2R S

dvi_tx_top DVI TX IP TR %
dvi_tx_top.v R DV TX P THZE S0, s
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6 1A AT 6.3 ZF ¥l
dvi_tx_top.vo AR DVI TX IP 38 S04k
dvi_rx_top DVI RX IP TFESC %
dvi_rx_top.v AR DVI RX P THZ SO, i
dvi_rx_top.vo % DVI RX 1P W26 3044
Gowin DVI TX RefDesign (43 = B AL Gowin DVI TX IP 11 3C
f, HPSHEEE, QRS TZE SO K& TR SO 5% .
& 6-5 Gowin DVI TX RefDesign 3 #RAEF|k
video_top.v 225 i TIZ module
dk_video.cst TREYBE L RS
dk_video.sdc AR P 2 RS A
testpattern.v SAB A:
dvi_tx_top DVI TX IP L%
dvi_tx_top.v AR DVI TX IP TRZ S, nes
dvi_tx_top.vo AR DVI TX IP 38 S0k
TMDS_PLL BRI TR S
TMDS_PLL.v A RCEURH 2R T SCA
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7.1 DVI 1 HDMI #3114

HDMI /& 7E DVI LRl R R E SR, 48K T DVI Bz OB AR &Mtk
Wiz 55 TMDS, WA ERiEASR & DVI PR, Frbl HDMI 7[R 2 3%
FAA S HE S, DVI A HDMI £E 4 11 B FHAsME,

7.2 DVI B 5BC

DVI-D ZE##sn = B ST Bt an i 7-1 A1k 7-1 Fizs. DVIE 5 A5
link i5F, A#H TMDS %4 3+, TMDS %3 44+, TMDS %k 5+,
& 7-1 DVI-D =R R~EE

1 4
| |

9 = B
| IHNEEEEENR 16 |
Q| annEnEEs —| O
EEEEEEEN
17 24
R T
DVI-DiEiEes
% 7-1 DVI-D &[5 5 B
A H5EN
1 TMDS###2-
2 TMDS##2+
3 TMDSH i 2/4 5t i
4 TMDS# 4 4-
5 TMDS$ 44+
6 DDCIHt} i
7 DDC% ¥
8 Tk
9 TMDS##E1-
10 TMDS% 51+
11 TMDS¥ 1/3 57 il
12 TMDS#i#3-
13 TMDS% 53+
14 +5VHE it FLA
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7 W 7.3HDMI £t JH1 23 B

Nl fE5EX

15 B (+5VEIED

16 A

17 TMDS##50-

18 TMDS##E0+

19 TMDS#E0/5 5 il

20 TMDS%#55-

21 TMDS% 55+

22 TMDSHT 4 J5F i

23 TMDSH] 4+
TMDSH 4-

7.3 HDMI $t B4y B

A 25 HDMI iE#z 28 7~ 2 B MBI lid an b 7-2 Rk 7-2 Fiows
& 7-2 A 2 HDMI &R ~=E

No.1 No.19

v No,18
AZEHDMIEREE

= 7-2 A 2 HDMI #2552 Bl
£ B5EX

1 TMDSH 2+

2 TMDSH3E2
3 TMDS%#52-

4 TMDSH i1+

5 TMDSH a1 5
6 TMDS%#51-

7 TMDS% 50+

8 TMDS £ 50 5# i
9 TMDS#%#50-

10 TMDSIH £+

11 TMDSH 4 J5% i
12 TMDSH] #}-

13 CEC

14 frid

15 SCL

16 SDA

17 DDC/CEC Ground
18 +5V E it IR

19 FErE LG oAl

IPUG938-1.0

23(23)




*o.e%

GOWINBZE

EREB BHRX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 概述
	2.1 概述
	2.2 主要特征
	2.3 资源利用

	3 功能描述
	3.1 系统框图
	3.2 实现框图
	3.2.1 DVI TX
	3.2.2 DVI RX

	3.3 端口列表
	3.3.1 DVI TX端口
	3.3.2 DVI RX端口

	3.4 参数配置
	3.4.1 DVI TX参数
	3.4.2 DVI RX参数

	3.5 时序说明

	4 界面配置
	4.1 DVI TX IP配置
	4.2 DVI RX IP配置

	5 参考设计
	5.1 设计实例一
	5.2 设计实例二

	6 文件交付
	6.1 文档
	6.2 设计源代码（加密）
	6.3 参考设计

	7 附录
	7.1 DVI和HDMI兼容性
	7.2 DVI针脚分配
	7.3 HDMI针脚分配


