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1 KT AFAM 1.1 FHAE

1s7xsm

11 FRAR

Gowin® MIPI DSI/CSI-2 Transmitter IP [ J' 55 £ 2 N B AFHE 7 i
A, IhREREIA. M ESE, BEMHTHEIH P GE T % Gowin MIPI
DSI/CSI-2 Transmitter IP #7= it 4t 45 & S A8 vk

1.2 #X3HE

1. JEEFEE O FEMEE www.gowinsemi.com A PLR#E. BHELLT
FHIR SRS«
® |PUG948, Gowin MIPI D-PHY RX TX Advance IP /57
® DS100, GWIN %% FPGA 7= Hids Tt

DS102, GW2A %% FPGA /i #dls T/t

DS226, GW2AR #7%1 FPGA =& #dE F it

DS961, GW2ANR #41] FPGA 7 iy £df F-ift

DS976, GW2AN-55 #3414 %diE F it

SUG100, Gowin z= &k H F 5

2. MIPI Alliance Specification for D-PHY, Version 1.1 November 7, 2011,
WWW.MIpi.org

3. MIPI Alliance Specification for Display Serial Interface, Version 1.1
November 22, 2011, www.mipi.org

4. MIPI Alliance Specification for Camera Serial Interface 2 (CSI-2),
Version 1.1, July 18, 2012, www.mipi.org
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1 KT AFAM

1.3 Rif 5460815

1.3 RiE 545878

AP LRI AR ARTE « i i S SO Sk 1-1 PR

* 111 RiES54EmIE

RiEE4E | &% Epd

csl Camera Serial Interface AT IRAR 3 1
DSl Display Serial Interface AT R
DT Data Type Hya kAl
ECC Error Correction Code A 5D

EoT End of Transmission (TN
EoTP End of Transmission packet T )
HBP Horizontal Back Porch K58
HFP Horizontal Front Active KR A
HSA Horizontal Sync Active KRS E R
HSE Horizontal Sync End K E SR
HSS Horizontal Sync Start KV RS 4R
P Intellectual Property HIR =R

LP Low Power IKTI#E

LUT Look-up Table mRE

MIPI Mobile Industry Processor Interface | #%zh47 V. Ab 3 2543 1
VBP Vertical Back Porch TEHEH

VC Virtual Channel B EE
VFP Vertical Front Active HEF TR
VSA Vertical Sync Active HEHFP AN
VSE Vertical Sync End FEHFPER
VSS Vertical Sync Start i H [P 6

14 FARZFHSRIRE

s PRI I T A BORSCRE, AR IR A A AR e 5 1) B
M EES A FERAR:

M Hk: www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel: +86 755 8262 0391
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file:///E:/亚男/support@gowinsemi.com

2

2.1 itk

Gowin MIPI DSI/CSI-2 Transmitter IP U5 £ %F 55 A B 5 A% 2
MBS S, KIE DSI/CSI-2 Bl A F id B 28020 g 2 Bl 5 [H)
HEIm, &5 U5 Gowin MIPI D-PHY TX Advance IP #: 11, SZ3 MIPI
DSI/CSI-2 D-HY k%,

METRA TR M T k%24, DSI AT BN R SCRFR A, [F CSI-2
B —FE, B R RIE AR N KA, XS RRR T B
A
% 2-1 Gowin MIPI DSI/CSI-2 Transmitter IP #{i£

Gowin MIPI DSI/CSI-2 Transmitter IP

bk iRviel Z W.3K2-2

SEAF A

Wt Verilog(encrypted)

ZHEWIT Verilog

TestBench Verilog

MR TR AR

CREHAt GowinSynthesis®

N A Gowin Software (V1.9.9.Beta-3 V) I-)
FT1E!

R PR R SRR R .

2.2 FEAFME

® /54 MIPI DSI V1.1 #1 MIPI CSI-2 V1.1 ki
® UHF1. 2. 35k 4 HIEEEM MIPI D-PHY TX firth
® ¥ 8:1 8 16:1 WM R AL MIPI D-PHY TX it
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2.3 BE L

SCRPEE LS B ECC ARk

SRR F A CRC AR (ATiE)
SCRAZESEN BT CRFAN SR AR RN B 2O
SCREAEZE ELAT KTV B S0 TR)  LP A 5

S5 MIPIDSI Fniftp o L) EoTP A2t HdA
SCHE MIPLDSI ARt b e SCH =R L 2

- Non-burst mode with sync pulses

- Non-burst mode with sync events
- Burst mode

2.3 HRFEHH

IPUG1037-1.0

SR EA AR EMEE (VO RAFHI & MAHERE (DT)

LA = GW2A-18 415, Gowin MIPI DSI/CSI-2 Transmitter IP % &5
BN 2-2 fros. SEhas A, RS ZE . EEERAE,

BRI B RIS DL AN A

 2-2 BT GW2A-18 § MIPI DSI/CSI-2 Transmitter IP %5 &5 F

IR 5
SHRE

LUTs REGs SSRAM BSRAM
DSI,8:1, 1-Lane 597 348 4 1
DSI,8:1, 2-Lane 883 406 4 2
DSI,8:1, 3-Lane 1108 453 4 2
DSI1,8:1, 4-Lane 1292 471 4 2
DSI,16:1, 1-Lane 887 405 4 2
DSI,16:1, 2-Lane 1274 468 4 2
DSI,16:1, 3-Lane 1629 523 4 2
DSI,16:1, 4-Lane 2449 621 4 2
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3.1 Th = HE K

3.1 TNEEE

3-1 MIPI DSI/CSI-2 Transmitter IP T ZHEE

IPUG1037-1.0

DSl only

CSI-2 only

|_BYTE_CLK
|_RSTN

|_VS_START
|_VS_END
|_HS_START
|_HS_END

|_FV_START
|_FV_END
|_LV_START
|_LV_END

|_WC[15:0]
|_VC[1:0]
|_DT[5:0]

|_DATA_EN
|_DATAL.]

O_HS_CLK_EN
O_HS_CLK[.]
O_LP_CLK[1:0]

O_HS_DATA_EN
O_HS_DATAL[.]
O_LP_DATAO[1:0]

5(14)




3 Thigithik 3.2 A4
3.2 s O 4
%% 3-1 MIPI DSI/CSI-2 Transmitter IP %513
(e Jim | R
| BYTE_CLK Input | TAER &
| RSTN Input | S EAES, KEFAR
| VS _START Input | DS N B [P HAE, milkit A 2k
| VS_END Input | DSHEA N EE [FPLE R, mlkiba 2k
| HS_START Input | DS R AR REE GG, mlkit A 2L
| HS_END Input | DS R AKEREP S, mlikit A 2L
|_FV_START Input | CSI-2B NI A ROTIR, @ikt A &%
|_FV_END Input | CSI-2HEN N IHHE UGN, mhkitA 2k
| DATA_EN Input | FATEERMRE, mHETFE R
|_DATA..] Input | %R, £%EAD-PHYEEHAIE (8:1/16:1)
11 58
HIE 8: LB 5 16: 1AL FE
1 8 16
2 16 32
3 24 48
4 32 64
| WC[15:0] Input | EkFHSHTER, HTSIKET 748 H
|_VCI[1:0] Input | 3k 52 IEEIDT B
|_DTI[5:0] Input | A0Sk 2R 7 Bt
O_HS _CLK_EN Output | HSELABT £ fiiRE, mHSPFH R
O_HS_CLK]..] Output | HSHELFT £y H 5
4 “MIPI TX D-PHY Mode” A8:1HF, 4% W81,
g4 98'b01010101;
2 “MIPI TX D-PHY Mode” A16:1HF, 4% N84,
#LR% H h16'00101010101010101
O_LP_CLK[1:0] Output | LPAEZ T it
15 BT A SCRRE LR R 2 T, STEEAUE
SRIREBUS — BUN T A, #iH11°—'01"— 00" ] i 18
BTG IS R
O_HS_DATA_EN | Output | HSEEA BRI AL, & H- A %%
O_HS_DATAO[..] | Output | HSH X T #nidiE & s, 0<n<3;
O_HS_DATA1[.] | Output | 2 “MIPI TX D-PHY Mode” 48:11f, 7 }98;
IPUG1037-1.0 6(14)




3 DhRefik 3.3 I Fr it ]

55 Jim | ik

O_HS_DATA2[..] | Output | 16:1fF, {755 916;

O_HS_DATA3[.] | Output 24 “Number of TX Lanes” A4k, O_HS_DATAO~
O_HS_DATAA4i A7 N3, HAFELE
|_HS_DATAO~ |_HS DATAZ:i H; N2if, HAFETE
|_HS _DATAO. | HS DATALSiH; N1Ef, HAEfE
|_ HS_DATAO% [

O_LP_DATAO[1:0] | Output | LPz N #0: i (1508 i

3.3 B FFitER

3.3.1 D-PHY HS BIEE L £
& 3-2 HS g3 A 55

O0060/8000000000700080000000008800089800nI

Dp/Dn Tipx—Ths Thuszero Ths-svne

Disconnect
Termmator

o
VIH(min)

ViL{max)

V- (max) = ——
- ”/: " COOODO000 P00,

Capture «Treot

To-TERMEN * 157 Data Bit

LP-11 LP-01 LP-00
—Tusserne—

« Tugswp —* LP-11
Teor
+—Tugtra—+ Tusexr >

Kl 3-2 BoR 7 B R AL IR K FEE R, BARZ W MIPI Alliance
Specification for D-PHY, Version 1.1 November 7, 2011, www.mipi.org.

3.3.2 EuATFFE
5] 3-3 SN FREE
trsy T N\ [ f i Vi
L BYT WMMMMWL
01P CLK 7 I o X J/ X Ji /| boo Ji
0.1 CLK BN 72, I I I i | JJ
0.HS LK 7/ I J /7500000000 J Ji Y bototo10101 [/

WK 3-3 frs, fERAAE S NI — B, O_LP_CLK[1:01=H
— A1 — 01 — 00 KWL, 2 JEA4 2 f#EE O_HS_CLK_EN
it O_HS_CLK]..].

IPUG1037-1.0 7(14)
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3 Die ik 3.3 I FFitH

3.3.3 DSI #i 3 Q=5

MIPI DSI V1.1 e e 7 =M M is: Non-Burst Mode with
Sync Pulses, Non-Burst Mode with Sync Events f1 Burst Mode, & 3-4
& 3-5 3| 3-7 2 &I

& 3-4 YLSTHE O R PR L 51
H !
B
P
Low Power Mode including optional BTA

7N [
A" H H H
s slIs| Is| s
S E S A E
DSI Packet Arbitrary sequence of pixel stream and Null Packe

'U"'II

[Fod

N/

DSI Blanking Packet: Horizontal Back Porch or Low Power Mode

DSl Blanking Packet Horizontal Front Porch or Low Power Mode

DSI Sync Event Packet H Sync End

DSI Blanking Packet: Horizontal Sync Active or Low Power Mode, No Data

DS Sync Event Packet H Sync Start

DSI Packet: Arbitrary sequence of non-restricted DSI packets or Low Power Mode including optional BTA
See section 8.11.1 for a definition of non-restricted packets

DS| Sync Event Packet \V Sync End

DSl Sync Event Packet V Sync Start

—fh#E: Non-Burst Mode with Sync Pulses, fdi FH it H #5 &
IS DSI 2k se i e i ik DPILE 5 RN e, BdEAHULECH) DP1 & 3= A% %
TR A AN R K ) 98 B o BRI [ 25 A 91 A A i R0 20 ko a AN 45 o A
Ky, MBE 7RG WA 3-5 B,
3-5 YL5#E AR F: Non-Burst Mode with Sync Pulses

t* (VSA + VBP + VACT + VFP)

[ t t t t t t t
AN A NANA a f-\‘ A A ') N\ MY
v|H A H[H A o [V[H[H HH[A HA[H H[H HEER
s|s|s|B|s|s|s|Bs||s[s|s|B|s|s|s|Bs | |s|s|s|BS Active Video Area s|s|s|B| - |s|s|s|BL(s|s|s|tHs
s|a alE s[ale|*|E|alE s|alE s|alE s|a alE|H
VANV AN VAN (AN v U U

VSA Lines " VBP Lines . VFP Lines
’ - N

- S
- ~
- N

- S

-7 [y o
- t s t &

SN Y N N N
H H[H H H[H
s|Hsa |s|B RGB HFP s|Hsa |s|B RGB HFP
s ElP s E|P

— NIV, S~

VACT Lines

% Fh#R: Non-Burst Mode with Sync Events, &% Bii —f 2 i
faith. AESEAFE Bk 66, (HSS, VSS) , AMEHIHE 752 Mk 3

IPUG1037-1.0 8(14)




3 DhRefik

and
o

3.3 I i B

IR [ A0 S B o BB A R D ik, RS s 6 1 3-6 P
3-6 YLFA1EARF]F: Non-Burst Mode with Sync Events

. * (VSA+ VBP +VACT +VFP)

N Y CN NN 7N N

BL H BL H BL H BL H H BL

LP LP | - LP | o P
S

NN N AN N N

V/SA Lines A VBP Lines

1 VFP Lines
Vi V

nn<

wn
(X7
(27

,_
o
>
=3
H
[
<
(=%
[
(=}
>
@
@

»n®n
o
[

—
5
(2]
wwIT
(T=rre])

(C=2or )
nn<

~
thact thrp
.

wwI
4dEEEID)

»wnI

N
/—\ /‘\
H
RGB HFP B RGB HFP
P
N~ S /

VACT Lines

H=MHEl: Burst Mode, 5% AMEAZEML, 0 RURAE R Bk )
THaE, AR 3-7 fn.

& 3-7 M IIE OB FF: Burst Mode

t* (VSA+ VBP +VACT +VFP)

- - > -

o t t
] > - »

“ > “« - »
7N YN N 7NN N N
H H H H H H
BL BL BL BL . BL BL
Active Video Area

LP s LP s LP LP LP s s LP

N NG N AN N o/
VSA Lines i\ VBP Lines I

A VFP Lines
Vv v

nn<
]

»
nn
nn

(/2]
-
5
(2]
nwnx
(T=rre])

(2vr )
nn<

« e

RGB BL HFP RGB BL HFP

mwIT
4dEEEID)]

kS
C'UUJID

VACT Lines

IHH HSA. HBP fil HFP [ E R R ER, HKE G
B 5 AN EEE TN € B R EAMUCED . (HAEA 1P 2 Fi AR A B AL 4 A
Rik—MNMEaE—MAL, Frid DPIIFE S B4T 1 B A 2 0% B I ARAIE
REf Z R0 UGN HS B E LP i, 28 —FhBiRE R IE =5k, 7
P AR 2 R BRI B R I

IPUG1037-1.0
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3 Thgfiid 3.4 REZH

3.3.4 DSI/CSI-2 TX Bt FFrEE

3-8 DSI/CSI-2 TX B R E

1 BVTE CLK WWWMMMWLW_

I_DATA_EN i Ji I Ji /
0 LP_DATAO J/ J/ i I I I/ J
0_HS_DATA_EN i J Ji I/ Ji I\ /!

NS ) ) L I T 2 S vl 1 /M
I_BYTE_CLK WMMMMMMML

syne puls /[ /[ I
T_DATA_EN L// // // [ i I
Lost 0 J/ alid data> /i Y7777
Header info W% Ji Valid_info> i WWWZ
0.LP DATAO // - / J / I/ T
0_11S DATA EN I Ji /| J /Y

0 HS DATA WWW% /N ar X w70

<{SP>: Short Packet, <LP>: Long Packet

3-9 # EoTP iy DSI TX R EREE

syne pulse [\ i [/ i i /I i
I_DATA_EN J I I i A i

0 LP_DATAO A\ J/E I I I/ Ji
0_HS_DATA_EN I / /A J\ I

1 BYTE LK WMMMMMMML

sync pulse ”’ Lr Ar
IDATA BN // // // \ /i [ /
L ov i Galid data> i 7727222772777}
Header in!’n%( // <Valid info> // // WWWZ
0 LP_DATAO Ji \ /R I I I L7
0_HS_DATA_EN I I I J J I

ois i 77 oo J YEorp) k> Y%

<SP>: Short Packet, <LP>: Long Packet, <EoTP>: End of _ Transmission Packet

34 (L ESH

2 3-2 DSI/CSI-2 TX IP &3

e AEA S FoFYE E1ip

MIPI Interface Type | DSI B CSI-2 feEMIPIEE 1257

MIPI D-PHY TX 8:1 mf 16:1 F8ED-PHY TX s 412U =,
Mode

Number of TX 1,2,384 F6ED-PHY TXH@EIEEL

Lanes

Generate Packet True / False BER O NKAAERCRC, Wik

IPUG1037-1.0 10(14)




3 YyReitiid 34 RESH
SR FVFIE g
CRC $False, 1 H16'h55AAIH7TCRC
DSI Video Mode Burst Mode / Non- 2MIPI Interface Type ADSIK A
Burst Mode with Sync | #; #8EDSIFAIIHE F 2
Pulses / Non-Burst
Mode with Sync Events
DSI with EoTP True / False 2 MIPI Interface Type ADSIN A
R g EHECTPE
| BYTE_CLK 10.0~160.0 MHz SEN PR, TS T
Frequency 7 244
Tipx <value> TX D-PHY Jiras I (e 24, Bik
T rremane <value> % JLMIPI D-PHY Spec. V1.1 %
T | 6.975;
HS-ZERO <value> " N STy
X LG ] S B AR 9 DL AR I 4
Ths-TALL <value> (I_BYTE_CLK) 3kt & 3]
THs-EXIT <value> .
IPUG1037-1.0 11(14)
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4%’!]5@3?

Pl iE i & m SR IR i) “Tools” .55l IP Core
Generator 1. H., 5&GHHIFECE MIPI DSI/CSI-2 Transmitter IP.

1. 77T IP Core Generator

M@ TR, $ili “Tools” JeHf:, By FHFIERF M) “IP Core
Generator” &5, BIA[$TIF IP Core Generator . B 71, 7 “Soft IP
Core > Interface and Interconnect > MIPI DSI/CSI-2 Transmitter” ; 7t

“Filter” #2rh# N\ “DSI/CSI-2 Transmitter” , | &] Pid 5E 47 o

4-1 IP Core Generator TH

Target Device: GW2A-LV1BPG256C7/16

Name Versio A MIPI DSI/CSI-2 Transmitter

~ [ SoftIP Core
Al .
BackGround Configuration Information
DSP and Mathematics
- Interface and Interconnect Type: MIPI DSI/CSI-2 Transmitter

Vendor: GOWIN Semiconductor

CAN 1.1
DPI to MIPI TX 1.0 Summary
HDLC 1.0
:SE :';'?L\TFERE :g The MIPI DSI/CSI-2 Transmitter IP receives MIPI D-PHY compatible byte stream, encapsulates it into DSI/CSI-2
12C UART lll data frames, and drives the Gowin MIPI D-PHY TX Advance IP interface to realize MIPI DSI/CSI-2 D-PHY
I13C Dual Clock 1.0 fransmission
13C Single Clock 1.0
13 Slave Dual Clock 1.0 Reference
LPC Peripheral 1.0
MIPI Byte-to-Pixel Converter 1.0 « Reference documents(CN) - IP reference designs and user guide
. Reference documents(EN) - i
MIPI DSI/CSI-2 Receiver 10 . i nen 1P reference designs and user guide
% MIPI DSI/CSI-2 Transmitter 1.0
MIPI Pixel-to-Byte Converter 1.0
MIPI RX Advance 2.1
MIPI RX to DPI 1.0
MIPI TX Advance 1.1
PCl Target 1.1
PCl to CAN 1.0
PCl to Ethernet 1.0
RFFE 1.0
SDIO SDR104 Slave Controller 1.2
SDIO Slave Controller 1.0
SDIO_SPI 1.0 w
< >
IP Core Generator x|

12(14)




4 S E

2.

MIPI DSI/CSI-2 Transmitter IP fic & 71
H P 7E “IP Core Generator” T.E AT “MIPI DSI/CSI-2

Transmitter” 15, Bl a[47JF MIPI DSI/CSI-2 Transmitter IP Bt & 51 . i
Mgz R ER, A0E IPRRRESEED (034 ESED ,

Kl 4-2 PR

4-2 MIPI DSI/CSI-2 Transmitter IP il & A &

Wy IP Customization

bbb
[ S S

IPUG1037-1.0

MIPI DSI/CSI-2 Transmitter

General
Device: GW2A-18 Device Version: | C
Part Number: | GW2A-LV1BPG256C7/16 Language: Verilog

File Name: mipi_dsi_csi2_tx Module Name: | MIPI_DSI_CSI2_TX_Top

Create In: . E\proj\fpga_proj\Test\IP_test\src\mipi_dsi_csi2_tx
Options

MIPI D-PHY Mode: @ 1:8
MIPI Interface Type: @ DSI (O CSI-2
Number of RX Lanes

010203 @4

[] Generate Packet CRC DSI with EoTP

DSl Video Mode: Non-burst Mode with Sync Pulses =
GroupBox
|_BYTE_CLK Frequency: :50,0 | MHz Calculate
TLPX: 3
THS-PREPARE: [3
THS-ZERO:
THS-TAIL:
THS-EXIT:

s

Generation Config

Disable 1/O Insertion

Cancel

13(14)
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IPUG1037-1.0

3. ApEHIL

WA TRESEPr TR REC B i %2805, Hii “OK” #%4H, RinlZEr MIPI
DSI/CSI-2 Transmitter IP. W& 4-3 firas, s&7EH 7 Verilog #2/7H IP #il4k

HIBl1

[& 4-3 MIPI DSI/CSI-2 Transmitter IP {54k

W GOWIN FPGA Designer - [F\mySrc\MIPI_modular_IP\Ref_Design\Dsi_test_patternifpga_projisrcitop.v]

 Eile Edit Project Tools Window Help

ra

T [

L] 6 e

Design

%

w uw[FH B |
r\_.i:- J’E P s Eﬁd T ES
sx| 166 L

sre\mipi_tdymipi_tev
src\pixel_to_byte\pixel_to_bytew
src\testpattern.v

= src\top.v

~

Hierarcrl\;f I kD'elsign
Process
| Design Summary
v 7 User Constraints
|« FloorPlanner
% Timing Constraints Editor
v (@ Synthesize
Synthesis Report
Netlist File
~ (@ Place & Route
Place & Route Report
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