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Gowin Video Frame Buffer with PSRAM IP H J' 35 Fd 3= B N A 5
fA ThEefiiR. BB WM. SH TR o, BERMBH P HE 1
fiX Gowin Video Frame Buffer with PSRAM IP (11451 A2 4% FH 7512 .

1.2 #R 30

I B S =L SR M EE www.gowinsemi.com.cn T UL R, BAFLLT

FHIRICAS -

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

GWI1N %7%1 FPGA 7= i # s Tt
GWINR %741 FPGA 7= it #¥E T it
GWINS Z%1| FPGA 7= i %k T it
GWINSR %741 FPGA 7~ it # s T /it
GWI1NSER #%| FPGA 7= i 548 it
GW2A %751 FPGA 7= i 38 T
GW2AR %% FPGA 7= i %k T it
GW2ANR %741 FPGA 7~ it s T /it

® SUG100, Gowin =&k P er

1.3 Ki&\ FEREIE

AT A B A R A1 KA SR LIk 1-1 P
®1-1 RiE. FEIE

AR, i | & 7 X

FPGA Field Programmable Gate Array TR
VESA Video Electronics Standards Association I RN RIS
VS Vertical Sync i H [H P

HS Horizontal Sync K [E]

DE Data Enable Bl fline

VFB Video Frame Buffer PIMIZE AT
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http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS100.pdf
http://cdn.gowinsemi.com.cn/DS117.pdf
http://cdn.gowinsemi.com.cn/DS821.pdf
http://cdn.gowinsemi.com.cn/DS861.pdf
http://cdn.gowinsemi.com.cn/DS881.pdf
http://cdn.gowinsemi.com.cn/DS102.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/DS961.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf

1 RTATF 1.4 FORIHF 5 R

1.4 FARZFHSRIR
i 22k SRR BRS04 T B8 I S
AL A TR

WAk www.gowinsemi.com.cn

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

R

2.1 Bk

Gowin Video Frame Buffer(VFB) IP #& H T80T i didm N Eds, 4&
JEGAT AT, FEFI S IEAT AU PE NI SEIR IS A7 () DI RE
Gowin Wit — T PSRAM 174ifi#5 1) Video Frame Buffer IP, % IP
AT VESA Rl AR A4 A\ i H 2 O PSRAM fEf#s #2101 1P A 20 2
8], 3 A8 7 @S T PSRAM 74 28 (AL 2247 Th g .
& 2-1 Gowin Video Frame Buffer with PSRAM IP #LiA

Gowin Video Frame Buffer with PSRAM IP
GWI1N 7]
GWINR %%
GWI1NS %%
GWINSR %71

s =

CUESE GWI1NSER %7
GW2A %%
GW2AR %%l
GW2ANR %7

B TR WZ Ik 2-2

TS A

WS Verilog (encrypted)

ZHEWIT Verilog

TestBench Verilog

TR AR

Zre At GowinSynthesis

N A4 Gowin Software

2.2 FEET

® ¢ VESA bRt AR 1,
® U HF 16/24/32 WAMEIE A T s
o T HiEZ PSRAM 1A 1 IP;
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2 ik

2.3 BHYRAIH

2.3 HIEFIA

IPUG752-1.0

il Verilog & = S28 Gowin Video Frame Buffer with PSRAM IP.
56 FH 28 IR 28 B L TR EE AN S AN [E], ok BE AN BRI F 5 10 m] BE AN [
PlEis GW2A-18 #7%1 FPGA Afil, Gowin Video Frame Buffer with

PSRAM IP TR TSR 2-2 Fios.

= 2-2 Gowin Video Frame Buffer with PSRAM IP &R

Ty GW2A-18 GW2A-18
Video width 16 16

FIFO Depth 1024 2048
LUTs 504(2%) 583(3%)
Registers 408(2%) 430(2%)
B-SRAMSs 4(8%) 8(17%)
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3 RE A 3.1 RGHEH]

3.1 AAIEE

Gowin Video Frame Buffer with PSRAM IP T szl J& T PSRAM 141
A N A S i A7 Thae, REHERWKE 3-1 Frx.

3-1 R4HER
B I_vout_clk
I_vin_clk R |_vout_vs_n
] I_vin_vs_n - ) |_vout_de .
Video ; "|  Video Frame Buffer with PSRAM IP [* Vl.deo
source |_vin_de sink
> O_vout_den‘
I_vin_data d
P> O_vout_data
‘Z‘f; %A A -QA

o| G| 5| S| 82 8T

OBl o s =83

o|s|lo|z|8° 2| &

o] l[olglzl-|-

v_v v vOy_!
PSRAM Memory Interface IP
PSRAM Memory
o
3.2 SLIR R
3.2.1 B ERLEH

PRAG 2247 N FH R G B FEMAIE 5 Y8 video source, #ATIIEIES video
sink, #2177 Video Frame Buffer with PSRAM, PSRAM fEfi% 8843211 IP
A1 PSRAM 171§ %%

Video Frame Buffer with PSRAM F=E453 0 4 N4, HiNAT A7 1
MR, AT A R, R b ) R, R S s K

B NAT A7 35 ) A B BRSO T U N B0 R, AR JE 2247 25\ FIFO 1T

IPUG752-1.0 5(16)




3.2 S e B

A7, 2 FIFO " i A7 i B TS e B BRIELINT S it vl f 32 ) 4 & HE
PSRAM HifK. UME sl fiGK, 45 PSRAM #&HIAL, WIFF46 K
EEHAE, b4

AT AT R 2 W AN BURE, M FIFO 172847 N s
BEDTFIXABER, Biomfhiss kit PSRAM LR, b8 m Big
K, 255 PSRAM FEHIRL, MIFF4f R EEdr &AMl FRR RIS S 47 21
Firt FIFO . Y% FIFO W% AR S DE /55, EPESN FIFO Bfiige
5505, MM FIFO Ay A ATEHE -

TR I E G RILR, EE H 3 igk 7. (T 3 MigAT
A LWIES, 1 Wi, &F 1wk, o P s S feE kg
N, B IRER D BITE A AR, BRI e . bR g
] L PR S S A S R A RS . W SRR AN T 3 miggAE 7 R,
R ARTE A [F] Hohk 2 H]

b e e 1] P S 0 T B AT SR A7 2] P S AT A E AT SR A7 P2 LB
H ) PSRAM S5 5 G K,  FFREAT AR [R5 A AT S A7 12 1 v B A
HAT G A7 P ) LS R B0 2 11 5 PSRAM A6 282 11IP FH P 482 0 ) i 2 11
FHEESZ .

322 HRMEE

IPUG752-1.0

RTS8 A7 2R AN T 1B TAE, DA ZUERIEAT A N i H 717 08 5 A7 il 2
B I 2 — 8 SR

TRV AR HE RN Hin, BB HERN Vin, 30N Fusin Hz, 1%
FALFE Nin bits i H AR 73 3 228 Houe 26 B2 HHE N Vour A Fusouts
B AL DE Noy bit;s PSRAM B8 IZ N Fox MHz, 347 % 4 D bit, ik -
TR, IR EERENR e%.

AN S TR
®  MUAAR N 58 Win = Hin *Vin *Fusin *Nin (bit/s)
® ML H T B Wout = Hout *Vout *Fusout *Nout (bit/s)

o TABEERFEIL T % Wem = Fe *D *2 (bit/s)

o (Hil# A RUH T Wmeme = Fek *D *2 * €% (bit/s)
VE !

A Y Wineme > (WintWoy) I, PSSR R G4 g 1B T1E.

BB ANAILAIRE X, 1280x720@60Hz, 1% 2%, RGB565, 1% %% 16
bits; % AL ATI#S 20 1280x720@60Hz, 14 Z 1% X RGB565, 1% & {2 % 16 bits;
PSRAM £ 4ii% 166 MHz, #(#541% 16 bits, 5 #HAEHE 60%.

!
B R AR B YT PSRAM (1945 58 AR RIS 58 I F 2% .
® W, = 1280*720*60*16= 884,736,000bit/s = 0.824Gbit/s
® W,y = 1280*720*60*16= 884,736,000bit/s = 0.824Gbit/s
®  Wieme = 166MHZz*16*2*60% = 3187Mbit/s = 3.112Gbit/s
[X > 3.112Gbit/s > (0.824Gbit/s +0.824Gbit/s), T LAMRATIZE(E RS fhE
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3.3 i I A1 3

1EH TAE,

3 im%I%=

Gowin Video Frame Buffer with PSRAM IP [£] 10 ¥ 141 & 3-2 frs.
& 3-2 Gowin Video Frame Buffer with PSRAM IP 10 i 0 7~ =E

—{ |_rst_n
Q_winD_fifa_full —
== |_dma_clk
= |_wr_halt 0 yoitl_den =
— _rd_halt
Q1 _voutl_datal1 50] [e=—_-
== |_win0_clk
—® |_vind_vs_n O_voutD_fifo_empty =
—® |_yind_de
Q_cmd -
=g |_vin0_data[15:0]
— |_vout0_clk O_cmd_en —w
—{ |_voutd_ws_n
O addr[20:0] fe—_
—{ |_voutD_de
=l |_rd_data620] O _wr_data[B3:0] i
—{ |_rd_data_walid
0 _data_mask[T:0] ==
—{ |_init_calib

RIEFCE SEAR, o 0 2mE A FH,
Gowin Video Frame Buffer with PSRAM IP ] 10 ¥ I FE4R iR 36 3-1
P
& 3-1 Gowin Video Frame Buffer with PSRAM IP 893 Q%3

P55 | BEAK Jilnl | #ik I

1 |_rst_n | ShifES, KA Fififss

2 |_dma_clk | RGTAEN S, (Fkaiahl ot | A
HH e J5 A1 4 LA

3 |_wr_halt I HeAT BT E Bk, 1L3MigSF | Video
% Frame
OF {2 Bgffer
LHT S fiT A

4 |_rd_halt I BARE bR, BT | \pyys
BEUA 2 =
O E 5
1 TR ET

5 |_vinO_clk I B NS o

6 |_vinO_vs_n I WIS RS, SRk

7 |_vin0_de I i NASTEE 15 %(DE

8 |_vin0_data I PN R

9 O_vin0_fifo_full ¢} Hi NFIFOitr &

10 |_voutO_clk [ 0 HH LA e

IPUG752-1.0 7(16)




34 Z B E

Fe5 | BS54 JilE | #iiA HE

11 |_voutO_vs_n I i REBVS, T

12 |_voutO_de | AR A e

13 O _vout0_den 0] T AR AR E YR %%

14 O_vout0_data @) i AR A

15 O_vout0_fifo_empty | O HHFIFOZS R &

16 O_cmd o PSRAMfi & il 1E

17 O_cmd_en o PSRAM{iy & 5 b fE (5 5

18 O_addr o) PSRAM M1t N\

19 O_wr_data [e) PSRAME (4} 1@ 18

20 O_data_mask o PSRAM 5 A4 #ERL {5 ﬁ

21 |_rd_data_valid [ PSRAM A A XUE 5

22 |_rd_data [ PSRAM {4 4 il 1

23 |_init_calib [ PSRAMWJ4H 4L 58 ifE 5

34 SHACE
&R 3-2 Gowin Video Frame Buffer with PSRAM IP &%

5 | ZHEAARR FVFIE BiME | #id

1 Addr Width 21 21 PSRAMH] /= 2 1 ik A7 i

2 Data Width 64 64 PSRAMH] /£ I HidE A i

3 Write Burst Length | 128 128 HRREEE, 75PSRAM
Memory Interface IP+Burst
Mode & #H 7] .

4 Read Burst Length | 128 128 ERKKE, TFHFH5PSRAM
Memory Interface IP+ Burst
ModefE #H 7] .

5 Read FIFO Burst 4/8 4 BEFIFOT TPRAE, iR A K

Mult iR

6 Write FIFO Depth 1024/2048 | 2048 SFIFOIREE, U 5.7632bit.

7 Read FIFO Depth 1024/2048 | 2048 BLFIFOVR R, #ds H#632bit.

8 Write Video Width 16/24/32 16 B AR BE A 55

9 Read Video Width | 16/24/32 16 B RIE A 5

10 Image Size 21'nh00000 | 21'h080 | FA.i A5 Hi 11k %]

1~21'h1FF | 000
FFF
11 Use Three Frame Yes/No Yes 55 FH 31l 2247
Buffer

3.5 B} it AR

A4
3.5.1 #isnE ORI F

M A% CUN s B i 3-3 s

IPUG752-1.0

4 Gowin Video Frame Buffer with PSRAM IP [#) i} 515
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3 yRefhik

3.5 i 7 1i B

& 3-3 {5 A O

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

e renpipipij\Enigipipipip)ipipipigipt)igigigigh)(ipipipigiigigigigipiipipigh
ninw TN/ N
winge W W W Nl
Lin_data —————f————C

y_:‘El

I_vin_de 7E—4T WA ZIIES:, ASCFF—1TW DE ANiksk.
P H 2 D s = i 3-4 s .

3-4 Yo O R R

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

bowek  [LMLTLALT LT L L L

|_vout_vs —\__“_/ \_“_f

|_wout_de “ “—_\_—33——/—“ “

O_wout_den “ “—\—_“—/—“—\—“—

O_wut_data ()(1 —-\:—’“—E:—'ﬁﬁ——
E!

I_vout_de 7E—AT N UAUES:, ALHFF—1THN DE NiEEL.

3.5.2 PSRAM Memory Interface IP F P3O FF

IPUG752-1.0

PSRAM Memory Interface IP /= £ LR I 7 A ] 3-5 Fios, R
RKJE N 128,
& 3-5 PSRAM Memory Interface IP 3O IERIERF
O 5 Y s B I Y o O 2 T o O N N e 2 B o 0 s B Y B s B Y Y 2 B

add —A

omd —

cmd_en

PSRAM Memory Interface IP H 7 4 F S #AE R 7 E 0K 3-6 s, 5%
KKJE N 128,
[#l 3-6 PSRAM Memory Interface IP [ S#{ERTFF
clk m_f_u__f_u_mm_\_f_\__l_f_
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4%71

B E

F =] Ld A IDE H i 1P A% AR Blds T B A ATEC = = Gowin Video
Frame Buffer with PSRAM IP.,

1. T} IP Core Generator

P adsr TG, Bdike B “Tools” Wik, THrfdi “IP Core
Generator” i1, EIA]4TJT Gowin IP Core Generator, W& 4-1 Fix.

4-1 ¥TFF IP Core Generator

W GOWIM FRGA Designer - [Design Summary]

File Edit Project |Teols | Window Help

Start Page
Process < Synplify Pro
a Design Sum “%  Gowin Analyzer Oscilloscope

4 [ User Constrai Schematic Wiewer

== s 1P Core Generator
L4fl FloorPlanr
I Prograrnmer

5 o
- e B8

oject File:

nthesis Tool:

= Place & Route Report

= Tirning Analysis Report

/- Tirming Co 4 FloorPlanner
4 Synthesize | % Timing Constraints Editer e
= Synthesi : : |
ynthesis . Options. ries:
= Metlist File i
| | Device:
4 Place & Route Pack
ackage:

Speed Grade;

otk aan.

GowinSynthesis

General

Dihvproj\Gowin_VFB_PSRAM_RefDesigniprojecthdk_video.gpr

Target Device

GYW2AR-LV1BQNSSPCE/I7

GYWEAR
GYW2AR-18C
QFNEEP
ce/17

A}

[= o e

= || & ®

-

mn

= e oo G 8] 9| . C
Design | Process | Hierarchy Start Page Design Sumrmary B ‘
Console 8 x
%

Console Message

2. ¥TJF Video Frame Buffer with PSRAM IP 1%
X “Video Frame Buffer with PSRAM”,
¥TFF Video Frame Buffer with PSRAM IP ¥ [l & Fi1m, tn & 4-2 Fis.

i “Multimedia” #E10,

10(16)
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& 4-2 ¥TH Video Frame Buffer with PSRAM IP #%

w GOWIN FPGA Designer - [IP Core Generator]
File Edit Project Tools Windew Help

| | Design Summary

icesy T X arget Device: |GW2AR-LV1BQNBEPCEAT

S i

_— Filter
4 | 5 User Constraints
Narne
k| FloorPlanner
7% Timing Constraints Editor
- Synthesize 4

Synthesis Report
Netlist File

- Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report

Power Analysis Report

Ml

mory Control

Microprocessor System

Mdul

ltirmedia

ASRC

Color pace Convertor

DVI_RX

DVI_TX

PDMZPCM

SPDIF Rx

SPDIF T

Scaler

Wideo Frame Buffer with PSRAM

Deprecated

T

[E=3Eo8 =

=& %

s

Video Frame Buffer v
PSRAM .

Information

Type: video Frame Buffer with PSRAM
Vendor: GOWIN Semiconductor

Summary

m . - The Gowin Wideo Frame Buffer with PSRAM IP is
.18 Program Device
P m v i 3
Design | Process | Hierarchy ‘ | Start Page Design Summary 1P Core Generator [ |
Cansole 8 x
[

Console Message

3. Video Frame Buffer with PSRAM IP % 111 5 i
Tt B L1 22 A Video Frame Buffer with PSRAM 1P #% 142 1 7~ 2 B n

4-3 iR
4-3 1P ZEOTEE

W IP Customization

Video Frame Buffer with PSRAM

—® | st n
O_win0_fifa_full
= |_dma_clk
—= |_wr_hatt O_woutd_den
= |_rd_halt
O_woull_data[i51]
— = |_uin0_ck
= | _vind_ws_n O_would_fifo_empty
— |_uin0_de
0O_emd
e |_vin_data[151]
— | _woutl_ck O _cmd_en
—= | _voutd_ws_n
0_addrp01]
— |t _de
—l |_rd_dataz0] O_wr_dataB31]
=¥ |_rd_data_valid
0_data_mazk[f 0]
— |_init_calib

EEEREEEERERE

General

Device: | GW2AR-18C

Part Number: | GW2AR-L/1BQNBBPCE/T |

File Name: wfb_psram

Create In:  D3\proj\Gowin_VFB_PSRAM_RefDesign\project\srcwfb_psram D

Module Name: WFB_PSRAM Top

Language: I\."erilog

T | Synthesis Tool: lGowinS}rnthesis 'I

Options

Wideo Data Format
Write Video Width:
Read Wideo Width:

Mermory Options
Addr Width: 21

Data Width: &4

Generation Config

Irnage Size: 080000 (=

Disable I/0 Insertion

Use Three Frame Buffer
(21'h000001 ~ 21'h1FFFFF)

Write Burst Length: 128

Read Burst Length: 128

Write FIFO Depth: 1024 ~
Read FIFO Depth: 1024 -
Read FIFO Burst Mult: [4 -

oK H Cancel H Help

IPUG752-1.0
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4. FTJF Help 3CHY
Al DAL T8 4-3 A N A “Help” #2410 n] DAEF I & S &% ik
T ) ] e S 2], TR P s SE O 1P B HIBCE . Help SCRS T
IR AN ST — 2, ] 4-4 s
& 4-4 Help 3214
Video Frame Buffer with PSRAM

Information

Type: Video Frame Buffer with PSRAM

Vendor: GOWIN Semiconductor

Summary: The Gowin Wideo Frame Buffer with PSRAM IP is used to receive parallel video input data, cache it to PSRAM 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 inputfouput interface with the PERAM Memory Interface IR This IF located between FPSRAM Memory Interface IF and the
user's logic, reduces the user's effort to deal with the video frame buffer application interface with psram by connecting WESA and
PSRAM user interface,

Options & Description

Video Data Format
write Video Width :

* The data width of WESA write video, support 16/24/32 bits,
Read Video Width :

* The data width of WESA read video, support 16/24/32 bits.
Image Size !

* The address space of single video frame within Addr width.
Use Three Frame Buffer :

s ‘Whether use three frame buffer: Yes: Three frame buffer mode, No: One frame buffer mode
write FIFO Depth :

s rite FIFO Depth, the data width is 32 bits,
Read FIFOQ Depth :

s Read FIFO Depth, the data width is 32 bits,
Read FIFO Burst Mult :

s The threshold of the reading FIFC, which is the integer multiple of Burst Length.
Meameory Options
Addr Width :

* The address width of psram user interface.
Data Width :

* The data width of psram user interface.
Write Burst Length :

* The length of write burst, the data width is 16 bits.
Read Burst Length :

e The length of read burst, the data width is 16 bits.

5. MEREAFE
FERC B S ) B e TREEA S B E S, A SCH RS E#E
GW2AR-18C Jyfil, Ff%:ik#¢ QFN88P. Module Name %05 i /& T
PR G TR SO 44 5, BAH “VFB_PSRAM_Top”, FIF ] EH4T1&
. “File Name” & IP #3774 SCHF %, #77 Video Frame Buffer
with PSRAM IP ¥ & SCF, ERINN “vib_psram”, H ;7 r] B AT1& 0l

12(16)




4 Fimfc &

2. Create In JETUE IP & CHJer=A AR, BN “\ LR \src\
vfb_psram” H PRl BAT IS 0% A% .

45 EXFRRERE
General
Device: | GW2AR-18C Part Number: | GW2AR-Lv18QNBEPCE/T |

Create In:  Di\profyGowin_WFE_PSRAM_RefDesign\projectsrciwfb_psram B

File Marme: wfb_psram Module Mame: WFB_PSRAM_Top

Language: I‘Jerilog "] Synthesis Tool: IGawinS}rnthesis "]

6. Options 1L £ Options Wi, HF A E Video Frame Buffer
with PSRAM Firfdi FH LSRG 30, fFfEdesE NS 5E R
4-6 Options XTI+

Options

Video Data Format

Write Video Width: |16 - Wite FIFD Depth: 1024 -
Read Video Width: (16 = Read FIFO Depth: 1024 -

Use Three Frame Buffer Read FIFD Burst Mult: |4 -

.

Image Size: 080000 % (21'h000001 ~ 21'h1FFFFF)

Mermaory Options

Addr Width: 21 Write Burst Length: 128

Data Width: 64 Read Burst Length: 128

Generation Config

Disable I/0 Insertion
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5%«"%‘1&1‘»‘]‘

A £ 344 Video Frame Buffer with PSRAM IP [#)5:2 %eFS2 461 1) 46
7. AERESE =51 E ML Y Video Frame Buffer with
PSRAM tX S 11,

A ZHY it UL DK-GoAI-GW2AR18_QN88P V1.1 K A, S5
THEAMERME 5-1 s, H4ERES N E =L SR E R
DK-GoAI-GW2AR18 ON88P V1.1 FF & .

B 5-1 85 @ It EAGIE
DK-GoAT-GW2AR18 QN8SP V1. 1

Video
testpatt syn_g — HDMT = —
sl N R R B
Buffer

PSRAM Memory
Interface IP

|

EZ WA, B testpattern B =4 P EAAIE 5, Hi A\ 2 Video
Frame Buffer #7522 47, Video Frame Buffer 5 PSRAM i 2§ IP
FHIE, syn_gen AR AL, A Video Frame Buffer Hisz U A
e, SR % H B HDMIJ4)u5 1, J8iE HDMI R85 F1 BoR 8 AHE,  BpmT LA
BN AR . W EREELE, MK, KME, g,
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http://cdn.gowinsemi.com.cn/Gowin_VFB_PSRAM_RefDesign.zip
http://cdn.gowinsemi.com.cn/Gowin_VFB_PSRAM_RefDesign.zip
http://www.gowinsemi.com.cn/clients_view.aspx?TypeId=21&Id=707&FId=t19:21:19

6 CHALAT 6.1 1Y

63:1#3‘5171

Gowin Video Frame Buffer with PSRAM IP A2 A5} SCAtF 3 B 404 = AN
G RN SO, RS RIS .

6.1 X145

SRR EALE 4R R PDF SO

= 6-1 3HE5IF%
B Eiip
IPUG752, Gowin Video Frame Buffer with | %=z SPI Video Frame Buffer with

PSRAM IP F )5 PSRAM IP Fi 7 Ft, BUAF .
RN752, Gowin Video Frame Buffer with -
PSRAM IP & A7t B]

6.2 WItERE ()
I AR A Je 15 Gowin Video Frame Buffer with PSRAM 1P [
RTL In#ARES, DARLA &= IR~ P TR i 1P #.
% 6-2 Gowin Video Frame Buffer with PSRAM IP &itHiE{X B

P ik
vfb_psram.v IP ZIZE S, S RPIREEOER, %,
\
6.3 Egit

Gowin Video Frame Buffer with PSRAM RefDesign 3043 - #40 2
Gowin Video Frame Buffer with PSRAM IP I E L, A S%%i, 4
WA T JZ S S TR S e 4
%% 6-3 Gowin Video Frame Buffer with PSRAM RefDesign X RREFIF*

£ ik

video_top.v Z2 1T 15 JZmodule

testpattern.v I A

dk_video.cst TREY L RS

dk_video.sdc TR P 29

vfb_psram Video Frame Buffer with PSRAM P {4
psram_memory _interface_hs PSRAM Memory Interface IP (15
dvi_tx_top DVI TX IP3C 3k

gowin_rpll rPLL IPSCHE
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