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Gowin Video Frame Buffer IP H J $5rd = 2N A~ MR . ThREH
R, EAM. &S, BAEFH P HRE T ## Gowin Video Frame
Buffer IP {4 A A5 FH 7 7%

1.2 HX 30

BB 5 2k SR M s www.gowinsemi.com.cn AT VA R #. BHEUT

FHIR IS :

DS100,
bS117,
DS821,
DS861,
DS881,
DS891,
DS102,
DS226,
DS961,
DS976,

GWI1N %741 FPGA 7= i # s it
GWINR %741 FPGA 7= it #8E T it
GWINS %% FPGA 7= i %k T it
GWINSR %741 FPGA 7~ it #E T /it

GWINSER %4174 FPGA 7= 5 EdE it

GWINRF &4#5 T FPGA 7= i B dls Tt

GW2A R %1 FPGA 7= i B T it
GW2AR %% FPGA 7= 5 8 T it
GW2ANR #7%1| FPGA 7= i 8l T it
GW2AN-55 #3142 5t

SUG100, Gowin =J5#HA:F 16w

1.3 Rig. qﬁ”ﬁlﬁ'

AF W IR ARG 4 BETE RAH OB XNk 1-1 P
® 11 RE, BT
R 4i0gTE | & X
FPGA Field Programmable Gate Array b e Ty
VESA Video Electronics Standards Association | #8 H 1 br v 2>
VS Vertical Sync I 720
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2 ik 2.1 ik

R

2.1 ¥4
Video Frame Buffer /& H TS GFAT IS N Ed , SR J5 2247 AT 2%
I R B  H AT AR AIE e, AT SIS A 7 I D e
Gowin Video Frame Buffer IP £i7. T VESA ARk (KA 5 N\ 4 HH 722 DAL
fitige 3 2% \P I P82 11 2 (8], A8 7 BE 0% 7 (6 Hb SEEI L 77 i 2% A
AL AT DI RE -
&R 2-1 Gowin Video Frame Buffer IP

Gowin Video Frame Buffer IP

TR HZ W 2-2.

AEAF A

WA Verilog (encrypted)
EEavan Verilog

TestBench Verilog

MR BT RAR

Zre At GowinSynthesis

N FH R A Gowin Software

2.2 B4

® 7 FF VESA FruEMATE
® U ¥F 16/24/32 MUK AT B 5
® &= DDR3/PSRAM/HyperRAM T 2s 4201 IP.

2.3 HiEFIA
BT Verilog i& & 528 Video Frame Buffer IP. I FH#8EHI 25 B .
FERZERANE, HIERAEEMHEN T GEAF. LLEs GW2A-18 K7
FPGA J9fil, Video Frame Buffer IP &5 A H & 3 2-2 F15£ 2-3 s
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2 MR 2.3 BHEFI A
% 2-2 Gowin Video Frame Buffer IP {5 &R
e DDR3 PSRAM HyperRAM
FL s GW2A-18 GW2A-18 GW2A-18
Video width | 16 16 16
FIFO Depth | 2048 2048 2048
LUTs 818 642 589
Registers 402 386 419
BSRAMs 8 8 8
% 2-3 FEIACE BSRAM FRSAH
R BARAL T | 32 64 128
B FIFO X% | 1024 2048 1024 2048 1024 2048
BSRAM() 4 8 4 8 8 8
IPUG769-1.0 4(19)




3 hRehik 3.1 RGHEK

3.1 R&GHEHE
Gowin Video Frame Buffer with IP F T SZEL L T 70 5171 25 AR A A\
i HMIZZAF I ThRE . RGHEE WK 3-1 Fioso

3-1 AGIER
P |_vout_clk
I_vin_clk |_vout_vs_n
| vin_vs n | vout de
Video —> . <« = Video
in d Video Frame Buffer IP .
source I_vin_de sink
> O_vout_den‘
I_vin_data >
> O_vout_data‘

f;

Memory Interface IP

f;

External Memory

3.2 LRI
3.2.1 H Eg4EH

KA 22 47 N & G AL FEAL (S 575 video source, AT %S video
sink, #2217 Video Frame Buffer, 17fif #83% 135 28 P FIANEE1ENiG 5% .

H Video Frame Buffer 2459 4 ANy, Wi NAT A BER,
WATAT R RS, FEdh b D) e e, fhal s st st . &S/t
3-2 7N
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3 ThREH

=

3.2 L

[ 3-2 ZHiERE
PR AT 27 47475 1] 2%
| I_vout_clk
|_vin_clk F bk U e gs [
S v R } K > s o K ) o - I_vout_vs
= =l HINITEE AT4% | | |_vout_de
|_vin_de . A2 H FRA |
| Vi 128 B O_vout_den
vin_data || bl ¢
<:> e <:> O_voutsdata
{}
2
fEftesse 2R P
HNERAF

B NAT AT ] R BRSO AT A N B, SR 5 A7 23\ FIFO 1T
SEA7F . 2 FIFO A4l A7 i B TS v e I BIE R, mt el ph i ds il 28 K S
R A RO R, S SR EHIEL W RIESEE, Hh
HEFfr 4

i AT RATHE T B 2 1B E — N EURE, M4 FIFO 174247 N B
HE DT XABUERN, HiemEas g BiEdsR, ShEasmpigR, 45
TEfE BRI, 4R K e dr A Mk, IR i EER A7 2% FIFO
. FIFO W4 ALY DE 155, HIEAN FIFO Sffifels 55, W
M FIFO At AR A4 o

N TR IR GIRILR, EE M 3 Wigefr )y, A 3 Wigsy
HOEH 1WHES, 1WEE, F 1t EaE, o UH SR, Sk
fRs, S IRE AR I AE (R A b, RO AR Sl . B hE
Fa ] LS A B ST DR S TR BB . AR FEAEA 3 i A7y 5, W
5 B R AL AR [ M Ik 2 1)

e e s 1] P S 0 T R A\ AT SR A7 2] P B AT A E AT SR A7 P2 LB
ARG SRR S VT 3K, JFEEAT M. RN Re A A AT S A7 2] L i AN o
AT SR AF P LB B 12 1 5 A7 i A B2 R 4 1P 42 T i PR A0 2 11
&R

322 HRME
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KA ZE A7 R A0 75 15 W TAE, DR IEAR A N 71 T8 5708 2 i
TV L — B ME. DL PSRAM TR 58 M4 T 115,

RS- HE RN Hin, TE RN Vin, 80N Fusin Hz, 14
AL D8 Nin bit; 567 HARAIK 23 32N Houe T8 BL 0 HER N Vours N Fusouts
1B AL TE Nout bit; PSRAM &M 4Z N Fox MHz, B 47 55 4 D bit, $dE X1
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3.2 L

IPUG769-1.0

WAL CRPEETT T Fa gk 2), S EIERCR e%.
T TR
® AT A B Win = Hin *Vin *Fusin *Nin (bit/s)
® ALSH HI B8 Wou = Hout *Vout *Fusout *Nout (Dit/s)
® (EAEIFHLHE TE Winem = Fox *D *2 (bit/s)
® (A A R TE Wineme = Fei *D *2 * €% (bit/s)
VE
WA Y Wineme > (WintWoy) I, PUSIMIZEAR R G4 IR T1E.
AT, RS ARG I 1280x720@60Hz, 1% Z#% RGB565,
% Z A% 16bit; AL X 1280x720@60Hz, 14 £ % RGB565, 4%
K7 % 16bit; PSRAM I 4455 166MHz, 35 17 %% 16bit, 1325 #/E 20K 60%.
® W, = 1280*720*60*16= 884,736,000bit/s = 0.824Gbit/s
® W, = 1280*720*60*16= 884,736,000bit/s = 0.824Gbit/s
® Weme = 166MHZ*16*2*60% = 3187Mbit/s = 3.112Gbit/s
VE !
5 R AR L T- PSRAM [R7 52 R R 55 1 I 3.
4 3.112Gbit/s > (0.824Gbit/s +0.824Gbit/s), F LAMIARWIZEAE R Gk
1B T AR,
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3.3 I %R

3.3 w53k

IPUG769-1.0

Gowin Video Frame Buffer IP £ 10 ¥ H & 3-3 .
3-3 Gowin Video Frame Buffer IP i O~ E

EEREEEEEERRRRE

Irs n
1_dra_clk
Iwr_halt
1_rd_halt
T_winQ_clk
I_winQ_ws n
1_winQ_de
1_win0_data[15:0]
Twoutd clk

I voutd ws n
Ivoutd de
1_rd_data[e30]
1_rd_data_walid

Linit_calib

O voutd_data[15:0]

CvoutD fifo_ermply

O win_fife full

O_voutd den

Q_crnd

O cmd_en

C_add=0:0]

O wr_data[63:0]

BREEEEEREEE

O data_mask[7:0]

RYEHC B S HORE, b 208 a8 A,
Gowin Video Frame Buffer IP 1] 10 ¥ DV ERFE R W% 3-1 fiRs.

%% 3-1 Gowin Video Frame Buffer IP B9 513

e | mesk Jit | ik &1k

1 |_rst_n | ShrfEs, RA. i (e

2 |l_dma clk I T e %Aﬁf

3| I_wr_halt B R R [
3 MIGAFAR A AL Frame

4 | 1_rd_halt I e T i
3 WL AT AL ’

5 | I_vin0_clk | A

6 | lvin0_vs_n || AR, k.

7 | 1_vin0_de || AR

8 |_vin0_data ! 9 NRAR 5

9 O_vin0_fifo_full | O | %\ FIFO jlitinfs 5

10 | lvouto_clk || s

8(19)




3 Dhhediik 3.3 iy 131
P9 | 58K Jila) | ik #HE
11 |_vout0 _vs_n I W mEIP S, k.

12 |_voutO_de I iy R AR S RS S
13 O_vout0_den o AR EUES, E _vout0_de 5
SHERS 2 AN
14 O_vout0_data 0O MRS S
15 O_vout0_fifo_em | O i FIFO #8nfE S
pty
DDR3 f#ifi a4 1(1)
16 |_cmd_ready I 7 BT 7% Memiroy Interface ] 4%
Wi 45 ik
17 O_cmd (@] A iM1E
18 O_cmd_en o 4 S-S S
19 O_app_burst_ nu | O 2 58 K U N\ i 1
mber
20 O_addr 0 SURIIRTTYN
21 |_wr_data_rdy I 1 HL P 3R 7R MC AT DARRUSCH P 2
22 O_wr_data_en o) wr_data ffgEf5 5
23 | O_wr_dataend |O | LR N AR UL LKA
wr_data [ 5 — N
24 O_wr_data (@] B EimiE
25 O_wr_data_mas | O Jy wr_data #R ALY (S S
k
26 |_rd_data_valid I rd_data H3UE 5
27 |_rd_data_end I e FELP IR 4 2 2 T ) —2H rd_data
i &5 A 39
28 |_rd_data I EHIERE
29 |_init_calib_comp | | VB 58 g 5
lete
PSRAM &, HyperRAM 77 1i#% #4211 (2)
31 O_cmd 0] A Al IE
32 O_cmd_en 0 & Gk S S
33 O_addr O BN E TN
34 O_wr_data 0] S EidEE
35 O_data_mask @) YIRS S
36 |_rd_data_valid I EEEERES
37 |_rd_data I e EE
38 |_init_calib I VI SE AE 5
VE!

IPUG769-1.0

e DDR3 f#fi#s &I, 2% IPUG281, Gowin DDR3 Memory Interface IP Fl /575 .
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3 hRehik 34 ZHIE

e PSRAM fifig#s 2 1Ui B, &% IPUG943, Gowin PSRAM HS Memory Interface IP

48w .
e HyperRAM 7ifigs iz Ui, 2% IPUG944, Gowin HyperRam Memory Interface IP
48w .

34 SHELE

Z& 3-2 Gowin Video Frame Buffer IP &%

Frig | ZHAHR FVFE BRINE iR

1 Memory Type DDR3/PSRA | DDR3 BN A A 8 2
M/HyperRA
M

2 Addr Width 21/22/28 28 1E0if d Bz D% 2% 1P

P B 1 kA7 5

3 Data Width 32/64/128/2 | 128 T B L k) 52 P
56 FH P B 1 kA7 5

4 Write Burst Length 64/128 64 HEERKEKE

5 Read Burst Length 64/128 64 LR K E

6 Write Video Width 16/24/32 16 BB A

7 Read Video Width 16/24/32 16 AR Ay

8 Image Size 0x00000001 | 0xO0800000 | B i 44l A7 h 11l 2 1]
~OxFFFFFF
FF

9 Use Three Frame Yes/No Yes FEAE ] 3 WiZEAF

Buffer

10 Write FIFO Depth 1024/2048/4 | 2048 5 FIFO RJE, s
096 7t 32 bits

11 Read FIFO Depth 1024/2048/4 | 2048 B2 FIFO ¥R FE, i
096 7% 32 bits

12 Read FIFO Burst Mult | 2/4/8/16 4 B FIFO ['TFR1E, /21

RRKEREEL

3.5 B} FF ik B

A48 Gowin Video Frame Buffer IP [ 515 .

3.5.1 SR ORFF
P 1) e B an 1] 3-4 i
34 O FRER
s TN/ N

YE!
|_vin0_de 7E—4T WA ZIELE, ALFF—4T P DE A4k,

IPUG769-1.0 10(19)



http://cdn.gowinsemi.com.cn/IPUG943.pdf
http://cdn.gowinsemi.com.cn/IPUG944.pdf

3 ThagHiid 3.5 B Pt

MU B DN s R W 3-5 Fos

3-5 Mok % O R

bewac TLILPLALILM AU U UL UL A AR AL A AU AL L L
Lo TN/ NURLERENZy
L vout_ce i  Eannp AR SRR cannn i\
0_vout_den i e i
O_vout_data 0 EEEES ey e e e SN NENES oo n s a
E!

I_voutO_de /£ —4T WL ZES:, ASCHF—1T N DE ANiE%E.

3.5.2 FHERSIEOEHIRE IP A PEORF

® DDR3 ffifidsdi L% IP P R S 8N P, 2% 1IPUG281,
Gowin DDR3 Memory Interface IP i /155

® PSRAM fififes OEH#% IP P OS5 8REN F2%, &%
IPUG943, Gowin PSRAM HS Memory Interface IP /' 45

® HyperRAM f7fifiai 4 N4 2% IP H P 2 DL 5 #AER 7, 2% IPUG944,
Gowin HyperRam Memory Interface IP ] F' #5545
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4 Fimfc &

4 FHEE

F P A DE A IDE A 1P N AZ A iliss 1 HL i H ANEE & 5 = Video Frame
Buffer IP-

1. FTJF IP Core Generator

P TG, #die B “Tools” kWi, THrtdi “IP Core
Generator” &35, EiA[$TJF Gowin IP Core Generator, #1K& 4-1 ffis.

4-1 ¥TFF IP Core Generator

W GOWIN FPGA Designer - [Design Summary] EI@
File Edit Project | Tools | Window Help - || =
1 = o 1 o
Start Page i . |/.uu}
Process < Synplify Pro -
|| Design Summ 4 Gowin Anslyzer Oscloscope
- ‘: User Constra Schematic Viewer ct File: DhyprofyGowin_WFB_DDR3_RefDesignyprojecthd
F ' IP Core Generator hesis Toal: GowinSynthesis

+& FleorPlanr
I Programemer

7 Timing Co
+| FloorPlanner Target Device
4 Iy

Synthesize #% Tirning Constraints Editor

m

umber: GW2A-LV1BPG484CE/17
Synthesis | . .
o Options.. = GW2A
Metlist File -
Device: GW2A-18C
4 Place & Route
Package: PEGA4S4 -
Place & Route Report = [[«] M ¢
Design | Process | Hierarchy . Start Page Design Summary [ |
Console 8 x

3

Console | Message

2. FTJF Video Frame Buffer IP ¥

L “ Multimedia ” 3T, Xt Video Frame Buffer”, T Video Frame
Buffer IP & HIECE S, ik 4-2 prs.

IPUG769-1.0 12(19)




4 Fimfc &

IPUG769-1.0

[# 4-2 $TH Video Frame Buffer IP %
W GOWIN FPGA Designer - [P Core Generater] EI@

File Edit Project Tools Window Help — [ & s

- B 7 o
2> 5 “

x .
Hiccesy T X Target Device: | GW2A-L/1BPGB4CE/TT E]

| | Design Summary

Filter o

Video Frame -

4 | User Constraints

MNarne
4L FloorPlanner

. PDMZPCIW
* Timing Constraints Ediu. SPDIF kX
4 ) synthesize = SPOIF TX Information
Scaler

Synthesis Repert

Scaler Lits Down Type: Video Frame Buffer

Netlist File Scaler Lite U
- P Vendor: GOWIN Semiconductor

4 Place & Route 1 Wideo Frame Buffer

Place & Route Report Wideo Frame Buffer with PSRAM |

. ‘ Deprecated Summary
Tirning Analysis Report
Parts & Pins Report -] ¢ m v 4 I 3
Design | Process | Hierarchy | | . Start Page Design Summary | 5 IP Core Generator [£] ‘

Console g X

2

Console Message

3. Video Frame Buffer IP % 1 5L

Hie & AL A2 A Video Frame Buffer IP #1182 R &2 K, & 4-3 k.
4-3 Video Frame Buffer IP #ZZEOREE

W IP Custornization @
g i
Video Frame Buffer 5 7]
General
Device: GW2A-18C Part Number: | GW2A-Lv18PG484C8/17 ‘
N Create In: Di\proj\Gowin_VFB_DDR3_RefDesigniprojedisrcivideo_frame_buffer E]
el |
e File Name: video_frame_buffer Module Name: Video_Frame_Buffer_Top
e
B Language: [Verilog ¥ | Synthesis Tool: | GowinSynthesis ']
e Greudstaa b S0) fie
=i Options
L
WL Mermory Options
e el |
T - Memeory Type: |DDR3 o
r Width: > vite Burst Length: -
—Leieh 9
s RR——"] . Data Width: Read Burst Length:
e e omsinans [ Wedio Data Format
e
sonaea e | | Wirite Video Width:  [16 <] Read Video Width:
—{tmaay
N A e 7] e Write FIFD Depth: 2p48 v Read FIFO Depth: 2048 =
N P ot 01 Read FIFQ Burst Mult: |2 Image Size: 00800000  (0x00000001 ~ OxFFFFFFFF)
JE Fp—— Use Three Frarne Buffer
st SO
J IRV . )
Generation Config
Disable /O Insertion
0K ] [ Cancel ] [ Help

4. FTFF Help 3CHY

LA T B 4-3 45 T AW “Help” $e4n] LIRS A IC & 5 i &Nk
LA ] BRI SO 2, T R PR SE R 1P I E . Help SRS IR T/ 44
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4 Fimfc &

IPUG769-1.0

NPy A — 3 W 4-4 B

4-4 Help 3744
Video Frame Buffer
Information

Type: Wideo Frame Buffer

Vendor: GOWIN Semiconductor

Summary: The Gowin Wideo Frame Buffer IP is used to receive parallel video input data, cache it to Memory, and output parallel video
data at the same time. The IF allows designers to create custom systems in one Gowin device that connect easily to WESA standard
input/ouput interface with the Gowin Memaory Interface IP This [P located between Gowin Memory Interface [P and the user's logic,
reduces the user's effort to deal with the video frame buffer application interface by connecting WESA and Memory user interface.

Options & Description

Memory QOptions
Memory Type :

* The type of memory interface.
Addr width :

* The address width of user interface in memory interface IF
Data Width :

* The data width of user interface in memory interface IF
Write Burst Length :

* The length of write burst,
Read Burst Length :

+ The length of read burst.

Video Data Format
Write Video Width :
* The data width of VESA write video, support 18/24/32 bits.

Read Video Width :

5. BLEIEAEE

FERCE S B 5 TR AE SR E i, BL GW2A-18C A,
H251% B PBGA484 . Module Name 319 5 11 & TA2 7= AE Ja TZE SCHF R 44 7,
BRIAN “Video_Frame_Buffer_Top”, F P T HATEN. “File Name” & IP
Moo P A s, 17 Video Frame Buffer IP 555 301, ERAA

“video_frame_buffer”, FFF HATIEMU#E 1<, Create In &I IP A% A
Jer i, BRIAN “\TEE& 1% \src\video frame buffer”, 0] HATEEL
AT
45 BAEERERT

General

Device: | GW2A-18C | Part Number: | GW2A-Lv18PG484CE/1T |
Create In:  Diproj\Gowin_WFB_DDR3_RefDesigniprojectisrywideo_frame_buffer E
File Marme: video_frame_buffer Module Mame: Wideo_Frame_Buffer_Top

Language: [‘u’erilog '] Synthesis Tool: [GowinSynthesis 'l

6. Options ETiF

14(19)




4 Fimfc &

R, B ERE Video Frame Buffer il /#2352 805
S
4-6 Options EHF
Memory Options
Memery Type:
Addr Width: |28 \Write Burst Length:
Data Width:  [128 Read Burst Length:

I

Wedio Data Format

Write Video Width: (16 Read Video Width:
Write FIFO Depth: 2048 - Read FIFO Depth: |2048 -

Read FIFO Burst Mult: |2 Image Size: 00200000  (0x00000001 ~ 0xFFFFFFFR)

4
4 A

Use Three Frame Buffer

Generation Config

Disable IO Insertion
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5 2%t 5.1 it sk —

5 SEWI

A B A48 Video Frame Buffer 1P [£153 5 11 S2 45 10 38 2 2 Ad B 777
VG B2 W E ok SR E % H K Video Frame Buffer #1555 % %1t
5.1 i SLf)—
A ZEV 11 L) DK-VIDEO-GW2A18-PG484V1.2 F KR N, ZF¥it
FARGEMIHEE N 5-1 Fis . DK-VIDEO-GW2A18-PG484V1.2 JF &M AH K
B RS% 5 Mk,
5-1 8E G LBl —E AL EER

DK-VIDEO-GW2A18_PG484 V1.2

Video
testpa syn_g — ADV HDMI = —no
ttern ::> Frame :> en —> 7513 X 7

Buffer

DDR3 Memory
Interface IP

]

EZZ W, B testpattern B AL I EAA(E 5, A\ 2] Video
Frame Buffer #7355 2217, Video Frame Buffer 5 DDR3 #5428 IP
FHIZE, syn_gen BEHLE A AL 7, M Video Frame Buffer sz HUAR A
B S, ST R HDMI2 TX i 1, 38id HDMI 246 A1 B 7R 23 4%,
RIAT CAE B P93 = A i . i |, Mg, K, 4t

K.
5.2 & iHEfI=
A5V L DK-GoAI-GW2AR18-QN88P V1.1 F KM M, &% it
FEAHE Bt 8] 5-2 7~ . DK-GoAI-GW2AR18-QN88P V1.1 H & Mk s B
S H )i M.
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5 Bl 5.3 it =

& 5-2 8E R P —EAGIER
DK-GoAI-GW2AR18 QNSSP V1. 1

Video
testpatt syn_g r—i HDMI o
WA prame [ B [T M) R
Buffer

PSRAM Memory
Interface IP

|

ESH i, @i testpattern BIH = £ WK EALAUE 5, i A 3] Video
Frame Buffer #E47 M A E 52247, Video Frame Buffer 5 PSRAM ] 2% IP
FIE, syn_gen = £ ¥ AT 77, M Video Frame Buffer Hisz B4
B, SRJE % E HDMI(J4)u5 1, Gl HDMI 2R 45 f1 B s geAHE, Bpwl LA
BRI AR MR ERER AR, MK, KIE, gtk

5.3 @it =
A5 FV L DK-GoAI-GWINSR4AC-QN48 V1.1 JF &K, %%
THEAHE K A& 5-3 7~ - DK-GOAI-GWINSR4C-QN48 V1.1 T KA %5
B2 57 M
B 5-3 8 &t X HI=EREHIEE
DK-GoAI-GWINSR4C QN48 V1.1

Video
testpatt Frame syn_g —> HDMI E'zﬂ—?%%
ern :I|> :I|> en [— X :I|>

Buffer

HyperRAM Memory
Interface IP

I

22V, 8 testpattern B A= KBRS 5, Fi A 2 Video
Frame Buffer #E4T %3 2247, Video Frame Buffer 5 HyperRAM 4l 2%
IP AHi%, syn_gen B A H AL /77, M Video Frame Buffer # iz HURR
PEdE, AR5 H 2] HDMIJ4)im 1, it HDMI 2845 R B R 28 AHEE,  BIAT
PLE B E = AR i . MG 2k B, MR, KR, diflk.
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6 CHALAT 6.1 1Y

6 SCH3Z 1S

Gowin Video Frame Buffer IP S A3 FEEZALE =0, 700108 X
B IR IS E Wt

6.1 X145

SRR EALE 4R R PDF SO

= 6-1 IR
S FR iR
IPUG769_Gowin Video Frame Buffer IP /7§ | &= Video Frame Buffer IP H
[E3] FHr, BT

6.2 ¥iHREABE (NE)

hnas 48RS S 92 45,4 Gowin Video Frame Buffer IP ) RTL i/t
L GUIEH, LBl &S =R =l HE P .
&R 6-2 Video Frame Buffer IP % iTHiR{CHEF R

£ Fx ik
video_frame_buffer.v IPZTZ A, s P RAEREIER, .
\ \
6.3 &gt

Gowin VFB DDR3 RefDesign 3% F £44 7% Gowin Video Frame
Buffer IP IR, F PS8t LIRS TZE SO R TRE SR 4%
2 6-3 Gowin VFB DDR3 RefDesign X R RFIR

ZFK BN

video_top.v Z2Z B TIZ module
testpattern.v D3 = AR A

dk_video.cst TREYHE L RS

dk_video.sdc RS2 AT S'E s
video_frame_buffer Video Frame Buffer IP 3043
ddr3_memory_interface DDR3 Memory Interface IP ({435
i2c_master I2C Master IP L {3
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6 SCAEREAT

6.3 ZF ¥l

IPUG769-1.0

ZFK ik
gowin_rpll rPLL IP 343
syn_code ) 25 Bf e 7 A AR S A e

Gowin VFB PSRAM RefDesign {3k 3= 240 7% Gowin Video Frame
Buffer IP IR, FI PS80, LIRS T0Z SO R TRE SR %%
3% 6-4 Gowin VFB PSRAM RefDesign X# KA A5k

EAS BN

video_top.v ZZ %1 TZE module
testpattern.v WK = A AR
dk_video.cst TAEY) B2 RS A
dk_video.sdc TR 7 20 A ST A

video_frame_buffer

Video Frame Buffer IP {43

psram_memory_interface_hs

PSRAM Memory Interface IP {3

dvi_tx_top DVI TX IP (3
gowin_rpll rPLL IP (3
syn_code [F) A2 I e = R AR SO A R

Gowin VFB HyperRAM RefDesign {43 3 417 Gowin Video

Frame Buffer IP R34, AP SE T, 20RO TE SO & TR

(ES

2 6-3 Gowin VFB HyperRAM RefDesign 3 #RA X F|k
B2 ik
video_top.v Z2Z B TIZ module
testpattern.v WK = A AR
dk_video.cst TREY L RS
dk_video.sdc LRI P 2R

video_frame_buffer

Video Frame Buffer IP S {13

hyperram_memory_interface_hs

HyperRAM Memory Interface IP SC {13

dvi_tx_top DVI TX IP (3%
gowin_plivr PLLVR IP 3C 3%
syn_code [F] DI e = A AR A
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