GOWINBZE

HEEEBE BH KK

Gowin CSC IP
F FiER

IPUG902-1.0.1,2021-11-18



RALFTA © 2021 IARBZESUNERHARLT

GOWINEE, Gowin, #iZA iz SR A PR A W EEMRbR, AT MRS
HAAEMRIAR, HrE RS HINEE A . RERX T B, ALF RN NHAL
HAMY . Zfl. BEASOEA AN B, FEAE UEMIE L4k

RITE

ASCREIFARIZ FARATHR B VE AT, FFAR AR s, BBAAR IR & sl ey s 71
P FHR B AT o B o~ ARAE L 7 i A S 2 R 26 B I STAE 241, M 3E
AR AR B EARE R T . @ o SR a2 SR I A/ SUE A EAE ]
7R BRI 7S FRIELOR, AL 7 ot ARG R PR P 34 1k O A AT AL, A B
W BRI TES:, AMEHEGR. @SR SO P & 30 B R E AR
B TEAN e BEAEA KA VA BARE L SUE, Rz SR DR B B OO AR AR T A A I BUR],
A TTHER . SRR X LSO AT 3E I (5



AR

H#A A 1t B
2019/09/16 1.0 WIGERRA
2021/11/18 1.0.1 T 2.3 HRIEAI




= 5 OSSR OPRRUPRROTRRROT i
S B USSP iii
S = SRR iii
L R oo 1
1L T TP 2 oottt 1
o2 AT SRS ettt 1
1.3 ARIE S GAIETE 1ooveeieiee et 1
L8 BIRFFEE S oo 2
p 5, TR 3
2.1 MBI ettt 3
2.2 FEBRFIE oot 4
2.3 BEUETIFH oot 4
S THBBHEIR oo 5
3.1 BRGUHER oottt 5
3.2 AEJE B oottt 5
4 BRIAFUZR oot 8
8.1 CSC I v 8
B BRI E .ottt 10
5.1 CSC B ot 10
B B FTEH oo 12
B.1 CSC T cvrviveieieie et 12
7 BT E oo 13
TLCSC AP TE oo 13
B BT cooiiiiiee s 17
8.1 BEUF SN FH ottt 17
O SUFZTAT e s 19

IPUG902-1.0.1




H %

o T A Y - O RURU SRR
SR AR U aw IR G 1E:<3 N TTUT SRR

IPUG902-1.0.1




KIEESS

B H %

B B-1 ZRGEHE ] oottt ettt ettt ettt et ettt ettt et et ettt ananas 5
B 4-1 CSC P Fi I ZR TR oottt s et et b e e sttt s e e s s s e st ne e nnnas 8
B 6-1 B NHT HE B FE ETIE R TR oottt 12
O R A | = 0o (=Y CT=Y g 1= 7= (o S 13
T2 FTFF CSC AP Bttt ettt ettt ettt s ettt et et s st n e 14
B 7-3 CSC P A T IR BB oottt b et b et et s st b et b s s st en e s enas 14
T HEID SR ettt ettt ettt et ettt et et et et ettt ettt ettt er e s e e e s s s 15
B 7-5 AR G IR I B TR THT ©veveeeeetete ettt ettt b et b ettt ettt ettt et ne s n et r e er et 16
76 OPLONS FEITAR ...oeviieeeeeee ettt ettt ettt ettt ae et et et e s et et es e e e s e s e s e e e s et es e s et tene e e 16
B 8-1 BT FEARGERIMEI oottt 17

IPUG902-1.0.1 iii




RHX

RHEX

B I R N -1 OSSR 1
T B L BRI A TUARE oot 6
3 4-1 GOWIN CSC IP TEIH T BT ..ttt ettt s e esenenenes 8
FE 5L BRI B oottt n s 10
FE0-1 SURHHIUZR oottt 19
2 9-2 BEHFTRAREID AR <ottt 19
2 9-3 Ref.DESIGN SCIFTE P ZEFUZZ oottt n e et et es ettt 19

IPUG902-1.0.1 iv




1 KT AT 1.1 FWs %

P

%

1.1 FPARE

Gowin CSC IP i F4ard FE N B EIETHRERI A vy H U B « B 7 0d BH
BCEWAH. B, SAERAH P PE T Gowin CSC IP Rk K2 A#
k.

1.2 HX30H

I B o2k SR ML www.gowinsemi.com B DL R#L. BE DL RAH
RIS
e DS100, GWIN &% FPGA 7= i ¥ds F it
e DS117, GWINR %% FPGA 7= ¥k F it
e DS102, GW2A %% FPGA 7= i #is F M
® DS226, GW2AR %% FPGA 7= i B4 F Mt

SUG100, Gowin = JEHA:H 5 F

1.3 Rig. 4akEiE

AT A BRI RAE I iE SO R Xk 1-1 P
R 11 KRB FERIE

R GG IE | 2 P

FPGA Field Programmable Gate Array Ik e
VESA yideo Electronics Standards BT T P
VS Vertical Sync 3 [0

HS Horizontal Sync K [F] 2

DE Data Enable B ige

ITU International Telecommunication Union | [ 5 {5 56
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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/DS102.pdf
http://cdn.gowinsemi.com.cn/DS226.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf

1 RFARFM

1.4 FRIHF 5 R

RIE . GREIE | 2 X

ITU-R ITU-Radiocommunicationssector Br LS I B o 4 H B {5 21
BT Broadcasting service (television) I MR 55 (AL

CSC Color Space Convertor PR, 7% 7] 4

P Intellectual Property HR =R

RGB R(Red) G(Green) B(Blue) AR 3 AR ]

YIQ oAt o) 228 R LRI 6,2
YUV Y(Luminance) UV(Chrominance) SO ZE B S A

YCbCr Y(Luminance) CbCr(Chrominance) S P 22 LA 7 [

14 FRZFSRIE
B PR O GRS, 2 T AR 00 (TR SRR,
AR A R

MHk: www.gowinsemi.com.cn

E-mail:

support@gowinsemi.com

Tel: +86 755 8262 0391
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http://www.gowinsemi.com.cn/
file:///E:/temp/TechPubStyle_v1.5-20170113/support@gowinsemi.com

2 ik 2.1 ik

2.1 #E&

giita 7% 6] (Color Space) #tZBitEE A IR . B B s Y
i RGB (JHTHENLEE 4, YIQ. YUV B YCbCr (- TMA R G H).
Gowin CSC (Color Space Convertor) 1P T S2IIA [F] 1 =l Ak b it 55
[ #6H, # WAI TN YCbCr A1 RGB 22 [A] [ 4% # .

% 2-1 Gowin CSC IP

Gowin CSC IP

B HZ WK 2-2.

Ao A

WS Verilog (encrypted)
ZHEWIT Verilog

TestBench Verilog

MR B A

LAt Synplify Pro

N FH R A Gowin Software

IPUG902-1.0.1 3(20)




2 ik

2.2 FHRHE

2.2 F B4

® ¥ YCbCr, RGB, YUV, YIQ =#hALbriFithas 8] i,

IPUG902-1.0.1

e k8, 10, 12 KR,

2.3 FRFIA

SCRETIE U BT601, BT709 Ay i th 2 [H] i 46 0
SCHFEE XARBU A~ 3
SRR T 5 AT 5 2 dh

Gowin CSC IP j@id Verilog &5 528, NMH T & GWIN. GW2A %

Y FPGA, HUHHREAMEN MR 2-2 i, AXREHAM S S FPGA LR
FIE, 5 RERIHAEAE R

= 22 HRiEFIRAER

oL GW1N-4 GWI1N-4

i (4,25 ] SDTV Studio RGB to YCbCr | SDTV Studio RGB to YCbCr

EACITL A 8 12

LT 1 18

LUTs 97 106

Registers 126 129
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3 Thaehhik 3.1 RGHER

TheeRaiA

3.1 RAAIEE

ikl 3-1 s, Gowin CSC IP #2Hek B AR I = EAL AR, 1R
PR BRI A, S e E

& 3-1 AGHER
|_clk
Video |_dinvalid Gowin O_doutvalig Video
Source | I_d.mO l CsCIP O_dout0 Sink
| dinl > O_doutl)
|| din2 O_douta
3.2 TIEIRE
PR Al 2 F RS . A BB A1 # AT L RGB {5 B4
Hik

Pl RGB 5 YCbCr (HDTV, BT709) ith2s a4 R4
RGB % YCbCr Fith 2 [ #4

Y700 = 0.213R + 0.715G + 0.072B

Cb= -0.117R - 0.394G + 0.511B + 128

Cr=0.511R - 0.464G -0.047B + 128

YCbCr #| RGB il ff, %% ] %

R = Y709+1.540*(Cr-128)

G = Y700-0.459%(Cr-128)-0.183*(Cb-128)

B = Y709+1.816%(Ch-128)

IPUG902-1.0.1 5(20)




3 Thae ik 3.2 TEJH#E
R Bt 2 () 3 8 AR AL g ), TR e s () 3 ] DR 4t
— M axe.
doutO = AO*dinO + BO*dinl1 + C0*din2 + SO
doutl = A1*dinO + B1*dinl + C1*din2 + S1
dout2 = A2*din0 + B2*din1 + C2*din2 + S2
H+ A0,B0,C0,A1,B1,C1,A2,B2,C2 & 9 3L A%, S0,51,S2 & 3
AEBBINEL din0,dind,din2 & 3 NMEIERHI N, dout0, doutl, dout2 /&
3 ANMHEIE I
R 3-1 21w b et s (A e 4 A AR E R .
= 3-1 RERBR AR RZE
Color Model A B C S
| 0 |0.299 0.587 0.114 0.000
\s(ggz:/rswdm RGB to 1 |-0172 0339 | 0511 128.000
2 |os511 0428 | -0.083 128.000
0 |o0257 0.504 0.098 16.000
\S(g'llj'ngomputer RGBT 0148 [-0201 | 0.439 128.000
2 | 0.439 0368 | -0.071 128.000
| 0 | 1.000 0.000 1.371 -175.488
EEITBV YCbCrio Studio 7717 550 0336 | -0.698 132.352
2 | 1.000 1.732 0.000 -221.696
0 | 1164 0.000 1596 -222.912
gggv YCbCrto Computer 71 464 0391 | -0.813 135.488
2 | 1164 2.018 0.000 -276.928
| 0 |o0213 0.715 0.072 0.000
cgg(\:/rswduo RGB 1o 1 |-0117 0394 | 0511 128.000
2 |os511 0464 | -0.047 128.000
0 |o0183 0.614 0.062 16.000
vggé:/rComputer RGBto 110101 0338 | 0.439 128.000
2 | 0439 0399 | -0040 | 128.000
| 0 | 1.000 0.000 1.540 -197.120
gg;v YCbCrio Studio 7517 59 0183 | -0.459 82.176
2 | 1.000 1.816 0.000 -232.448
0 | 1164 0.000 1.793 -248.128
gg;v YCbCr to Computer |5 ™17 5 0213 | -0.534 76.992
2 | 1164 2115 0.000 -289.344
0 |0299 0.587 0.114 0.000
Computer RGBtoYUV |1 |-0.147 |-0.289 | 0.436 0.000
2 |o0615 0515 |-0.100 | 0.000
YUV to Computer RGB | 0| 1.000 0.000 1.140 0.000
IPUG902-1.0.1 6(20)




3 Dhhediik 3.2 LIEFEH

Color Model A B C S

1 1.000 -0.395 -0.581 0.000

2 1.000 -2.032 0.000 0.000

0 0.299 0.587 0.114 0.000
Computer RGB to YIQ 1 0.596 -0.275 -0.321 0.000

2 0.212 -0.523 0.311 0.000

0 1.000 0.956 0.621 0.000
YIQ to Computer RGB 1 1.000 -0.272 -0.647 0.000

2 1.000 -1.107 1.704 0.000

IPUG902-1.0.1
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1. EEREMASHCEFMALSE, Fovg KA 5 8dEIsE, Pl

U AR AR TEAT 5 s R\ 75 5 A 5 5 A 5

2. ML E AR S BIRARRIZ R . Feikdik ] pipeline fyth iy, &

T A A AE I

3. WPRKRAIZE IS

a3 AR IR
4. NFEE AR R DO AR PR A
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4 S O5E

4.1CSC ¥ M

4.1 CSC %O

IPUG902-1.0.1

Gowin CSC IP 1710 ¥ L& 4-1 Fras s
4-1 CSCIP iﬁ“ﬁl]a_t,’%

—# | rst n

—™ |_clk

— |_dinvalid

i |_din0[7:0]

i |_din1[7:0]

= |_din2[7:0]

0_doutvalid —e

O_doutQ[7:0] ==

O_dout![7:0] =i

O _dout2[7:0] pe—ie

Gowin CSC IP [ 10 ¥ O VE4RRGIA I3 4-1 FiR.
%% 4-1 Gowin CSC IP Fiis O3«

im 151 3%

F5 | 554K JrE | BVE
1 |_rst_n I BhrfEs, KA LA SHA
2 I_clk | AR s 7 T A
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4 3 5%

4.1CSC ¥ M

g | (54K JiE | fk U
3 |_dinO | WiE 0 BRI CSC IP 5%,
W RGB #%: : 1I_din0=R
W YCbCr #3: 1_din0=Y
WYUV #%L : 1_din0=Y
myQ#x : I_din0=Y
4 |_dinl | WIE 1 BRI
WRGB#% : 1Ldinl=G
U1 YCbCr #430: 1_din1 =Cb
WYUV K ¢ LLdinl=U
myIQ#%xL : I_dinl=1
5 |_din2 | HIE 2 FAEmA
WRGB A : 1_din2=B
W1 YCbCr #%:(: 1_din2 =Cr
wyYUV iR ¢ 1_din2=V
wyYQ#L : 1.din2=Q
|_dinvalid I WNHEEA UGS
7 O_dout0 o IE 0 BRI
W RGB #%: : O_dout0 =R
U1 YCbCr #3: O_dout0 =Y
WYUV #:L : O_doutd0=Y
wyQH#s : O_doutd=Y
8 O_doutl o AIE 1 HR
WRGB %X : O_doutl=G
1 YCbCr #%3: O_doutl =Cb
wyuv X : O_doutl=U
wyQ#l : O_doutl=V
9 O_dout2 o AIE 2 HR
WRGB X : O_dout2=B
W1 YCbCr #%3: O_dout2 = Cr
wyuv g : O_dout2=U
wyQ =X : O_dout2=V
10 | O_doutvalid | O s R A S B

IPUG902-1.0.1
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5 248

5.1CSC &%}

5.1 CSC &#

IPUG902-1.0.1

5%%@3?

xR512H5H
Fra | ZHAM FOVF U NN ER ik
1 Color_Model SDTV Studio RGB to SDTV P, 2 ) T e A
YCbCr, SDTV Computer | Studio il
RGB to YCbCr, SDTV 585 Ct:) HH3E BT60L Al
YCbCr to Studio RGB, BT709 *ﬁ{ﬁ?ﬁ%
SDTV YCbCr to Computer JLATRSE Y&
RGB, HDTV Studio RGB ﬁ%nﬁéﬁ%Tﬁ/A\
to YCbCr, HDTV =
Computer RGB to YCbCr, Cust B Y
HDTV YCbCr to Studio “: om: E@E"
RGB, HDTV YCbCr to %fifﬁ IRH
Computer RGB, Computer AL
RGB to YUV, YUV to
Computer RGB, Computer
RGB to YIQ, YIQto
Computer RGB, Custom
2 Coefficient Width | 11~18 11 FREALEE, 1bit
55, 2bit B4,
L PN (A
3 Din0 Data Type | Signed, Unsigned Unsigned | illiE O fi A\ £
Lt
4 Dinl Data Type | Signed, Unsigned Unsigned | i 1 % A\ %
FH
5 Din2 Data Type | Signed, Unsigned Unsigned | j@i& 2 fi A\ ¥
FH
6 Input Data Width | 8/10/12 8 NIRRT B
Dout0 Data Type | Signed, Unsigned Unsigned | ifi& 0 %4 G
HKR
8 Doutl Data Type | Signed, Unsigned Unsigned | @& 1 % 5

10(20)




5 B E 5.1CSC 4{

75 | AN b W e BRE ik
Syt

9 Dout2 Data Type | Signed, Unsigned Unsigned | jdi# 2 %t £
eyt

10 Output Data 8/10/12 8 i HH B A7 T

Width

11 A0 -3.0~3.0 0.299 HIE 05 1 &%

12 BO -3.0~3.0 0.587 JHIE 0 3 2 /%

13 Co -3.0~3.0 0.114 Wi 0% 3 AH

14 Al -3.0~3.0 -0.172 JHIE 1561 /5

15 B1 -3.0~3.0 -0.339 HIE 152 RE

16 C1 -3.0~3.0 0.511 JHIE 15 3 /5

17 A2 -3.0~3.0 0.511 Wi 2 51 R

18 B2 -3.0~3.0 -0.428 Wik 252 2

19 Cc2 -3.0~3.0 -0.083 Wi 2 53 A

20 S0 -255.0~255.0 0.0 HIiE 0 H L

21 S1 -255.0~255.0 128.0 JIE 1R

22 S2 -255.0~255.0 128.0 HIE 2 W

23 Dout0 Max Value | -255~255 255 HiE 0 My s
Y B B R H

24 Dout0 Min Value | -255~255 0 JHIE O a2
Yol B/ ME

25 Doutl Max Value | -255~255 255 I 1 EE
Y [ B R AH

26 Doutl Min Value | -255~255 0 JHIE 1 s
T [ B/ ME

27 Dout2 Max Value | -255~255 255 Wil 2 s
Y [ B R MH

28 Dout2 Min Value | -255~255 0 JHIE 2 A
Y [ B/ IME

IPUG902-1.0.1
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6 I 7 6.1CSC %

6H¢f$i%ﬂﬂ

KA 48 Gowin CSC IP [ 550
6.1 CSC BiFF

CSC 25 Ja Bdls 2 AT 6 /N Bl il 399 ) % t o i E 25000 e 482 o U B o T
BANEE, S NBE R ARE

& 6-1 M\ h BiEIE O R FFE

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
I_clk j
I_dinvalid \ H “ / N\
|_din0 \\ if if N
I_din1 \\ ) i N
I_din2 . if 7

\t:/yeperiods

O_doutvalid ) “
O_dout0 \\ ()() N/
O_doutl \\ ()() N/
O_dout2 \\ (l() —

IPUG902-1.0.1 12(20)




7 AR 7.1CSCIP i &

7%71@3?

F P ar DUE A IDE FRF) 1P % AR g T 2R AN & &= CSC IP
7.1 CSCIP & &

1. ¥TJF IP Core Generator

AP TG, Sk B Tools Tk, Thititd IP Core
Generater #%£37, a4 IF Gowin [ IP #%/2E T H, WE 7-1 Fix.

& 7-1 3TF IP Core Generator

2. TJF CSC IP #

R CSC &M, Xl CSC, fTJF CSCIP MW & A, WK 7-2 fr

IPUG902-1.0.1 13(20)




7 S ACE

7.1CSCIP Bt &

IPUG902-1.0.1

& 7-2 ITH CSC IP #%

A GOWIN FPGA Designer - [IP Core Generator]
& Fle Edit Project Jools Window Help

Frocess B8 x

|" Design Summary
4[] User Constraints

| FloorPlanner

Timing Constraints Editor
4 S Synthesize

Synthesis Report

Netlist File
4 Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

1 Program Device

5% & i
S & I8

Tt Meiae GH2A-L¥18PG2EECE/IT [ D

Name

gl Hard Module

4 Soft IP Core

BandGap

CsC

CLOCK
DsP

13C
Memory
SPMI

User Flash

i

CAN
csc

4l C5C ( Color Space Convertor )
DDRx

Information

csC
GOWIN Semiconductor

Summary:

color space to another color space, which can be used in video and
image display systems. The Color Space Convertor supports a numbe|
of predefined conversions between standard color spaces, and allows
the entry of custom coefficients to translate between any two three-

Color Space Convertors(CSC) are

used to convert signals from one

> FIFO valued color spaces.
> Flash Controller
g HyperRAM o Copyright{C} 201.
q 0 | S " ]
Tesign | Frocess | Merarely 3 Start Page B8 Design Sumary I? Cors Ganerator [0 |
Output & X
Commit

Output | Tssuez

3. CSC IP ¥ 11 i

Jic & AL A
[& 7-3 CSC IP #3E0

BN

i/ CSCIP & nE K, e 7-3 fras.

~EE

W IP Customization

CsC

—Lrst_n

—{I_ck

—® _dinvalid

= |_din0[7.0]

= _din1[7:0]

— _din2[7:0]

0O_doutvalid —#

0_douto[7:0] =

O_dout1 [7:0] =

0_dout2[7:0]

File
Target Device: GHZA-LV1BPGZSBCE/T
Create In: Dt \proj texcample_d

Module Hame:

Data Options

C5C_Top

T Language: |Verilog

esign'projectiarciase

File Hame: csc

Color Madel
Color model conversion

Din and dout refer to the input
doutl = ADRdind + BO*dinl + Clw
dout] = Alkdind + Blkdinl + Cl#
dout? = AZwdind + B2dinl + 2%
coefficient Setting

Coefficient Width: 11 =

MDD 0.299 5 BO: 0,587 |3 C
Alr -0.172 7 Bl: -0.339 % €
420 0511 3] B2 -0.428 |3 C

Input Setting

Input Data Hidth
Dind Data Type: |Unsigned v
Dint Data Type: |Unsigned v

Din2 Data Type: |Unsigned ¥

Output Setting

Output Data Hidth
Doutd Data Type: | Unsigned
Doutl Data Type: |Unsigned

Dout? Data Type! | Unsigned

Doutl Max Value 235 —
Doutl Max Value 40 =
Dout2 Max Value 240 —

Generation Config

Disable I/0 Insertion

B®

SDTY Studio RSB to ICHCr

and output channels respectively:
din2 + 50
4in2 + 51
din2 + 52

0: 0114 ) S0 0.000 %
1: 0,511 7] 5l 128.000 %
7o -0.083 5| 52: 128000 [

<

<

1l

Doutd Min Value: 16 °

Doutl Min ¥alue:

Dout2 Min Velue: 18 5

) o |

Help

14(20)




7 A E 7.1CSCIP L E
4. ¥TJTF Help S04
EE 7-3 A T, A— Help %4, P AT LU Help &8 &
v At N Ry > ) > P S,
B S & IR T R BRSO, T A P PR SE o 1P AL, Help
SRS 3% T 2R A1 S 0T — 2 aniEl 7-4 B
&l 7-4 Help 3214
CSC
Information
Type: C5C
Vendor: GOWIN Semiconductor
Color Space Convertors(CSC) are used to conwvert signals from one color space
to another color space, which can be used in video and image display systems.
Summary: The Color Space Convertor supports a number of predefined conversions
between standard color spaces, and allows the entry of custom coefficients to
translate between any two three-wvalued color spaces.
Options
" option | Descrption
The conversion model of two color space.
SDTV Studio RGB to YCbCr
SDTV Computer RGB to YCbCr
SDTV YChCr to Studio RGB
SDTV ¥YCbCr to Computer RGB
HDTV Studic RGB to YCbCr
HDTV Computer RGBE to YCbCr
Color Model HDTV YCbCr to Studio RGB
HDTV YChCr to Computer RGB
Computer RGB to YUV
YUV to Computer RGB
Computer RGB to YIQ
¥1Q to Computer RGB
Custom
AD The coefficient of the conversion formula.
BO The coefficient of the conversion formula.
co The coefficient of the conversion formula.
Al The coefficient of the conversion formula.
B1 The coefficient of the conversion formula.
C1 The coefficient of the conversion formula.
A2 The coefficient of the conversion formula.
B2 The coefficient of the conversion formula.
c2 The coefficient of the conversion formula.
S0 The coefficient of the conversion formula.
51 The coefficient of the conversion formula.
S2 The coefficient of the conversion formula.
Coefficient Width The bit width of the coefficients.
The data type of din0.
Din0D Data Type Signed:Signed data, the MSB is sign bit
Unsigned:Unsigned data
The data type of dinl.
Dinl Data Type Signed:Signed data, the MSB is sign bit
Unsigned:Unsigned data
The data type of din2.
Din2 Data Type Signed:Signed data, the MSB is sign bit
Unsigned:Unsigned data
5 BLEIEAGL
% = im] 2 > =
FERCE SN B2 TR A E B E S, A R B 5k
GW2A-18 Jyfil, %1% $: PBGA256. Module Name &30 )5 i & TR =4
IPUG902-1.0.1 15(20)




7 FHEACE 7.1CSC IP fit &
JETE %7, BN “CSC_Top”, ARl HATEM. “File Name”
K& P KGO PR IS, AE CSC P AT e, BRIMA “csc”, H
JURI AT B R R . Create In ETUZ IP &S0k A B84, BRI “\ L
FEEg4E\src\ese” R HAT B g4, anl&l 7-5 Fos.

E 7'5 Ezk{n:umﬁﬁﬁ
File
Target Dewice: GREA-LVISFGESECE/TIT Language: |¥erilog "’|
Create In: D hprojiigwfalS_cschsreleose T
Module Hame: CSC_Top File Hame: esc
6. Data Options &I
7t Data Options &<+, H P fEALE CSCizHEHM A, %
faRA, B wEESHER, WK 7-6 B,
7-6 Options iEIAF
TData Options
Color Model
Color model conwersion: SDTV Studio BGE to YChCr -
Din and dout refer to the input and output channels respectively:
doutd = AQ#dind + EO#dinl + CO#dinZ + S50
doutl = Alkdind + BEl®dinl + Cl#dinZ + 51
dontZ = AZxdind + E2#dinl + CE#dinZ + 52
coefficient Setting
Coefficient Width: 11 =
AD: 0.299 5 BO: 0.58T7 5| CO: 0.114 |3 S0; 0.000 =
al: -0.1TZ |5 Bl: -0.339[5| Cl: 0.511 % 51: 125000 |5
AZ: 0.511 |5 BZ: -0.428 5| C2Z: -0.083 5 52: 128.000 |=
Input Setting
Input Data Width: |8 -
Din0 Data Type: Unsigned -
Dinl Data Type: Unsigned
Din2 Data Type: |Unsigned ¥ |
Output Setting
Output Data Width: |8 -
DoutD Data Type: |Unsig:ned "|
Doutl Data Type: |Unsig:ned v|
Dout? Data Type: |Unsig:ned v|
Doutd Max Value: 235 % Doutd Min Yalue: 16 5
Doutl Max Walue: 240 2 Doutl Min ¥Walue: 16 =
Dout? Max Value: 240 2| Dowt? Min Value: 18 (%
reneration Config
| Dizsble I/0 Insertion
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8%%1%‘!‘

AT EEANP CSC IP S H T LB A& MMl H 77k VRIS B
S E =¥ SR E MG I CSC xS %kt
8.1 &L
AZFET L)L DK-START-GW2A18 V2.0 FF KR N, St AL
FIAE R GNP 8-1 oo
& 8-1 &Gt EAEER

Example design

Pixel Clock

) N sl I
testpattern (rgb_yc4aa) (yc444_rgb) GPIO

fEZHE v, csc_test_top R TEBHH T, HIT/EREW TR,
I I A e = A A, 23 9%y 1024x768, #idifs Xy RGB888.
W CSC IP WA s £ & rgb_yc #H, 523l RGB888 4 YC444.,
W CSC IP WL R8s B ik ye_rgb B, SZE] YC444 % RGBS8S.

PR E R, AR L RGB #idi 2 51E R, AR gao 7E2k1%
A ATOOW I L e FE P YC444 B 72 75 1B

r w DB
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MR AR BRS,  F ) s e w3 A g s A
Pt et 4n s A o, R C 5 72 202 B0 BT A B B o Bt it AT 0L
.

FEZHE BRI R TS, BL bmp 2 BRI a0, th_top
e L LRETZ AR . maE s 07 50m % 0 B R fEXT LE
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9 AT 9.1 XY

93:1#3‘5171

Gowin CSC IP &A1 U EBAE = AN, 4alh: SO, whyaet
A E it

9.1 Xt4

SR I A PR PDF SCRY.
7+ 9-1 (%R
e
IPUG902, Gowin CSC IP i J'45F
RN902, Gowin CSC IP kil -

9.2 &iHRAE (ME)

hnas AR S e 4 Gowin CSC IP [ RTL sy, £t Gul i,
PABCA o IR PR 8 IP .

b EE
Ht(%;

CSC IP H ' F M, RIATFE.

£ 92 ®iHFER TR
R ik
csc.v IP T2, PR DER, .

9.3 &EWIt
Ref. Design 043 T #404 Gowin CSC IP [ME LM, A 3%%
i, AR THE SO J TR SO e 5
R 9-3 Ref.Design XHRARTIR

B S it

csc_test_top.v Z2ZFHTZ module.
testpattern.v It P e A
csc_test_top.cst AR H L A
csc_ref_design.sdc TREWS P2 S
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9 SLEREAT

9.3 ZF it

IPUG902-1.0.1

ey i

ik

csc_ref_design.gao

JUEA AR

csc CSC IP T3k

rgb_yc_top.v RS 14 CSCIP THE X, e
rgb_yc_top.vo S 1A CSCIP M0k
yc_rgb_top.v HRES 2 A CSCIP THZE S, s
yc_rgb_top.vo S 2 A CSCIP WM&

gw_pll

PLL IP TR 443k
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