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Electrical Layer (SLVS)

T High Speed Unidirectional Clock fT

Lane 0 — High Speed Data (optionally Bidirectional in LP Mode)
i

Lane N — High Speed Unidirectional Data

E8. DSIE

3.2 HFRFEMEIA

HFEREMANRES THRFET=RI TN ERN TR | LA THRERERIEIINF. FrEllNHEY/ SR Era8E8
BAMETRE  SAREETHIEGRERTSRTIEESG  NEEIT , BMEER. —REA—TREEN. BraIEIREInmE
FAS DD AR,

PSR R BT E R FRRRN—FRI ERIMER. XIS FERRALAERSINE ( FPS ) tHzkiliR. ERIBIRRIAN
{EFE24 FPSE24 Hz{E AR FFERR. IMAEHFERES ( FIINEREFH ) fER60HZE ESRINIBIMRITER,
X—EREEXMNCRTE RS , BF RAMFIRENEERRASER. XRENEAGRBEUERBGN—T , RRXE .
LUKFEREREZRZN , TR BRI, RN LR T REXMER, | BERIPT— M RREEITR., EORRTHT
RAYEEIR.
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DSI
Linel w. TSP s .
N S — .
Line3 | s P —— .
,g ..... >
Last Line | s ~..>
......... "‘--.___
L L T e
Electron Beam  Horizontal Retrace Vertical Retrace
El9. CRTRRES il

XAKFEIAAZHHEN , FE—ERIECRNGEEIE | BE T —THeRieE R, BMNIERKFHRER , a=1
A RIAIERS 4B K.

* JK<ERIES (HFP ) @ ZERENARTMTAIRIGES , KAFEEEERAVEZEAIRIEIER.

« IKERISEKHA (Hoyne ) SEERBIS FRIREIFTFREIRIEIER.

* JKEBE (HBP) : FIFFARLBRR 1T Z Rt E CRATR AR RE R,
EHRPAFEEE , RAEERRER , BUT=8548mK.

- EHRIE (VFP)  —BERTEGIRE—T , EEEICRATRRINEIER.

« EHRLIKA (Vane)  BXRNFHIREREEIRERATRIIRTEERR.

- EEGHES (VBP) : EFHASE—TZAl  REEERATHEAIREIER.
NRHF BB BRENERENE TR | BAR BXLHRRERE TEGMEFAREMIIESE ( HDMISEIESRELCSI-2
PHIMAEGEIE ) FIIF.

3.21 (§E. MRS

BFRE—TERNARERE | T ERF ErEERNIEISOCHIDS HERERAY. GREENEEIG. N EEITHORES
1T, GREEPFEAFERTSNERER. XEEREREX T EGREEMEN T2 rshE.

=

(X, Y) BERATEEA I EmENE .

EN0ER T MERSESSEMERKERRER.
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DsI

L Total width -

HBP HFP

- -
Active width

A

2 HSYNC
width

h 4

¥ VSYNC widthd

VBP

! Data1, Line1

Total Height

Active Display Area
Active Height

| Data(n), Line(n)

VFP

E10. #FHEFHRSXR

BGEUENREANKFITLAHSYNCEKMEESInE. 1ZBTZ/E2HBP , RAERBYUEREIE , REEHFP. HSYNCEK4, HBP
FOHFPISfERGRIEANERAL,

VSYNCEKHRSERIHIFTR. ZIKTZ/ERVBP , REREMERIT  &ERVFP. MT— 1 EGIMESLURE. VSYNC,
VBPFIVFPIIERKFEGITIE MBS

AR IHE R BRI E SHIIT. ZR SRR AGERT , S/ HERER— MR, ERASHEGETERRS
AOERT .
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BEHESH

DsI

VERTICAL TIMING
VSYNC [ 1 [ 1
VALID
LNes LR W XXCOOTCOCCORO00N—
VSYNC  Back | | Valid Data Front
Pulse Porch ’/ = Porch
| / v

“‘npne Frame

.ﬂ/ h\*"-.
o,
7 BLl

HORIZONTAL TIMING ~~..__

CLK =
| ~
| | |
|
!
ENB [ |
|
VALID L .
pata LCOCLOCCOCOOOOIOCOOCONNXX D|1 [efoe]Daf---T T T T T TomOO00C0CKXXXRKKR) KXXKXX
HSYNC Back Valid Data Front
Pulse Porch Porch

One Line

El11. EEHKFERFIXER

E11@RTHSYNC, VSYNC, GHEHFISIEZBENRFRR. SMREN M EERERR MEREAEIEIE.
ENBESRATALENGHELIREEHNES. IRBENBES | BMGREETRESEHERIERIANENONGREUE.

3.211  FHl—GERHS SRR

SMPTE 274 MirEEN T AMBMNEEBEREMAND PFERFIMNES, ZVEENX T 1920 K FEHEEFM 1080 BT , Bt
1920%1080=2073600 MG &R, X T2200FEMNEITER | ZInEEKHBP148(R %K , HFP88{&% , MHSYNCEEE /944
&R, HDIRAETHIET 125N ERITAVBPA361T , VFP41T , MIVSYNCEEE A51T.

Et , —EE i BB AUESIAR L8 2200x1125=247 5 &R G RATH,

FEARBIF |, tiEF930 FPSATERAYG R T LUBE S B IA MEESRLAFT R IR E. G $9=2.475Mpix*30fps=74.25
MHz,

3.3 MIPIExR=:$=1E0O (DPI-2)

B EREO (DPI-2 ) EMIPIERBERI— MR | AR NEHest B RS ME PRt B SR 7RO, XERR
REKIMNEAIE SR Bt EGFEUER | LRSERBINGESEMMRNFAIE G, DSIHIEISDPI-22FETUAR ISR
B, XMEOBERATELLIEREMN (FREMIPI DSIHY ) LCORRFZ EEHFIELSIBTR. 1FEZSOCHERXMEN

( BEEIRYZRAR ) PR Z BN EmEIGETE.
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DsI

Display
Host y Module
sync ]
Interface Hsync Interface
DE
PCLK
Data[23:0]

El12. DPHEOIES

E128R7BANDPHED , IR ELESEMBREZ AXEES

* PCLK : GEMPEERFAM T, GREEE—MEEEHRER. BERERPCLKA EFHGRMEREGREE.
IZRIELRIETT | RATE RIS S SHURRI P,

+ #i8[23:0] | B MEREBIFHTHIESENEMERERTBTMER, FTERERELREER LM I6S2475,
* Hsync : IZKFREISESIFSEIKFHERITAITG | FHERGRISITRISEREX.
* Vsync : ZEHRSESIHFSHERERIIESMAOTE | FEREMTABERERENL.

| ZHIEEREES R T ANEREEEER | BITBRFRALIRERL (LV ) BHREF(ES.

3.4 MIPIERES

MIPI DPIHISEEN T UFH AR EMEREEN, FrERFEMIPIREREIBEX MR —F , XIUFZEEITE LT,
BRI CAERMANEGEIEREIRAN B TNERARIEIES. B13ER T ERNER/ENRGIA,

Display Driver IC

RAM NVM REGISTERS
: f \
Timin Display
» MIPI RX & Driver >
Control Circuitry Displ
SOC ? Isplay
: " Power -
Control Interface v
Supply
) g J

El13. MIPIZR58

SMREVERFEE FRAR. BRsBl2, 3HMUEANENL , FFESOCH. R1FIHTENRNESR.
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DsI

F=11. MIPIEREMEEBNER

it Sy RI2 %8I3 R4
EUTEZ X
EB MRS X
BiFas X X X
e[ PSS X X X
MsmAEN X X X

3.5 DSHUTMENAIE

14ERTBMERXESKFEENFIXRR. EENMETRSR AR DSHERERTERIM—LIFSE. R12EXTE
Tes GRS, BNXEENMETREIEFMT , MEEE st iErE R Eraa=H =8 CEIREFMT.

Total width
HBP HFP

A
h

Active width

A

2 HSYNC
width

h 4

VSYNC width

VBP

! Data1, Line1

Active Display Area

Total Height

Active Height

| Data(n), Line(n)

VFP

E14. ERHFESE
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BEHESE

DSI

F12. RENETHESH

£ iR RIME | RAE | B &t
t 78] Hs

thsa XFESBER Hs HsyncBEEE
tsp IKFIEIER HS

tuact SIES ] Hs
HACT BITEYNEE Pixels

thrp IKFRIBR Ws

VSA ES=IEBZEE 7 VeyncBEEE
VBP EEHER 7
VACT BIMBERIT 7

VFP EERIN 17

3.6 {NoE

DSIHEERIZ O R R RHEREFHTEG S EEIRRF SRR | LIEBESED-PHYEIREH. DSHREGFHTEE. F55M4M
@, FHREIERNEES , RRRNESESMUEEMRL | BERENFTREEIPHY | LUEETD B THIsH TSGR,
EGEIRIRSEREAD-PHY HSERIERIAF A/ NISIREAE | ARG A —SHIREMKEIRS
- FEHRERTARZSHGSEANGSTEXRSH. EEMREERTEESM | WHynMVantJiisg, EAEIIEEEH
=8 , AT L SN EIR SR EEXERNRNFEE. EEIRENRKESN4NFT , B5ECC. EHIREERRETE
(2N
« REEGRATERARGREEMENE  SER— T DT EFRREEHFAIRKE. BEIKERLIZM0E2-1
FEHREHIE SMERSU—MEFHREEERTTS  U— N RF RIS REER. REEAT , K
HEAREATN6FT., RABEEIKER65541FT5 (2/M6-146) .

1587R 7 IR REIE A RAIX B,
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BEHESE

DSI
32-bit PACKET HEADER {PH})
|
O o - B7 Bo B5 B4 B2 B2 B1 BO
— O
Sl e 81885 Ve DT
2|8 8|= | 1 r
D Virtual Chamnel Data Type (DT}
Idexstifier [V}
Short Packet DatalD
() ol « a1 o £
—_— T e 2 3
| s| 558 |o| 8|8 = (= =8 |5
Al E| 382|388 2lz| 23 |
o O O
l Y B j
32-bit PACKET DATA (Payload) 16-bit
PACKET HEADER Length = WC {bytes) PACKET
(PH) FOOTER
Long Packet (PF)
E15. iR

3.6.1 EEEIRLRIEIENEE

BRSSPI AIFERAVEEIDS: 0 E X T AUEESEEL, R 135 T IR AR EIREITRIEERE.
+®13. HiExE

( ffj::j ) RSB (i) ik HiRER
0x01 00 0001 BLEM  EERSHR 5]
0x11 01 0001 ELHEH , EEHRDER ]
0x21 10 0001 BEHEMH , KERLSHIEA 1 5
0x31 11 0001 B SN, KERSER ]
0x08 00 1000 {EiEE4ER (EoTp) &}
0x02 00 0010 wam (CM) X6 =
0x12 010010 TEE (CM) FERS 5]
0x22 10 0010 KN AR 5]

TS T —ITHE...
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BEHESE

DSl
+®13. $EEB (&)

( iﬁi:j ) RSB (T ) ik HiRaXa
0x32 110010 FREINgamS 5]
0x03 00 0011 —RIGHIEREN | TEH 5]
0x13 010011 —MRIGHIREEBEN | 118 5]
0x23 10 0011 —MRIGHIREBEN | 215 =]
0x04 00 0100 —RREUEEIEE , TEH g
0x14 010100 —RREGEEIZE , 118 =l
0x24 10 0100 —RREGERIZE , 21N 5H =l
0x05 00 0101 DCSIEEUREEN , TEH g
0x15 010101 DCSIEEIRERBN , 115# 51
0x06 000110 DCSIER , T8# 5]
0x37 110111 RERARBIEIEGA/N 5]
0x09 00 1001 THIEE |, ToEUE K
0x19 01 1001 HiSEUEE , TTHUE K
0x29 10 1001 —RRIEUERBA K
0x39 11 1001 DCSKEIERE N/ Write_LUTAHSE K
0x0C 00 1100 WBUTEEERR , 20LYCbCr , 4:2: 218 K
0x1C 011100 FTEBER | 246R1YCbCr , 4:2:2183 K
0x2C 10 1100 FIB&ERR | 16fIYCbCr , 4:2:218x K
0x0D 00 1101 FTEG&ER . 30RIRGB , 10-10-10#&z( K
0x1D 011101 FTEGER | 36IRGB , 12-12-124&3 K
0x3D 11 1101 FTEMBER . 12681YCbCr , 4:2:018= K
OxOE 001110 FTEGER  16IRGB , 5-6-518% K
Ox1E 011110 FTEGER | 18RIRGB , 6-6-618% K
0x2E 10 1110 MEUTEE&ET , 18IRGB , 6-6-61&T K
Ox3E 111110 FIEGER | 24IRGB , 8-8-81&% K

FIEE T —THRE...
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=13, HmEBY (&)
HiEssm
= i s E 314
(it ) EimeBY (i) ik iRy
OxXOFIOXXF , XX 0000 BOER
KIERE XX 1111 {REBRIARISERIHD

FEREIEET , BIRIDFHER2NFHNEVENSSEUE. FIa0 , ZEDCSEEUREBEANTF |, FURIDOX15EN T — M 8#H@m<S.
« FUROFTHEEDCSEAML,
s BB FHESMENEANSEH,

FEHEID 0x227E XK AIME SIS B MR , EItSHROFIER1FHAZ.

AEREEEY  ZRIDFUEERNFIRELESFIHE | IUEEEH0E65535,

3.7 PMEIVIRORE
TSRS\ ORI TSNS R ST RS R R AOIRIE, [EEE(TAT , B BB IR, EAt
A0S, , Btk MR RO B e R E G RE.
DS TS SIRNER SRS IR , SiEaINT. SNESRNNEERRE TS EAEN, EUTESS , =8
B EISEHIIRGBIEE (G ) B MRAES. o , AL RS oS
. HESTIIERAER, | FINEIS S ER RS | RSN,
. WESHEANIERAER | 5 ERMEREL , EFAEDEREERERTEE | Bl N EEERER,
. AT | ROBEEMIEGAITIEAES , ALPED (RBER ) SUSEMEES AFIDS MR TR B LB S,
=
RNTIERI SR , SEEHIESTE , 81F5UEID. ECC , URRBIFT, XL EEKRED-PHY LR
B BRI A K TSR AT N R/ N .

ENM6RUT =KD BB m=FBIRERERNE R AIXE. HiRE(RIhFERERR ( BLLP ) 2SR (AMGRAMELSSEHE )
REMMEMEIINEIREZRIRIEIRR.
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BEBESE
DSl

AW WE W'
:;BL
m| [P

T T T

DSI Packet: Arbitrary sequence of non-restricted DSI
packets or Low Power Mode including optional BTA

Low Power Mode including optional BTA
DSI Blanking Packet: Horizontal Back Porch or Low Power Mode
DSI Blanking Packet: Horlzontal Front Porch or Low Power Mode
DSI Blanking Packet: Horizontal Sync Active or Low Power Mode; No Data
DSI Packet: Arbitrary sequence of pixel stream and Null Packets
DSI Sync Event Packet: H Sync End
DSI Sync Event Packet: H Sync Start
DSI Sync Event Packet: V Sync End
DSI Sync Event Packet: V Sync Start

E16. ISR IZORFEG

nn<
mwn <

3.71 wEREEKHIIEEREIRER
BAAEEE , ATLAEIT DSI SR THERS SRS X DPIKBINAT |, SIEICEDPUS (SRR FEAAEE | RSO PIEsSES,
BRI , FE AN AR AR FHAR S AP RS OPIX N RIOTEN 1, E17 87 7 DPIZEEAT FHIDSIEL

EERIXEA.
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Vsync | 7] . .. iy [
Hsyncl | | | o L | I ;2 | | o L | | ’ll_l I—I
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t|_ t|_ tL tL tL tl.
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sIs|s|ttIs|s|s Tl - [s|s|S [Tk - |S]s| s || Active Video|s]s|s|Bl...|s[s|s|P|p|s
SJA|E S|A|E EJAIE SIAIE Area SJAIlE S|A|E MlS
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....
- -
Hsync | | et | | “
PL] rdd ~
-
DE | -t I | |
- S L ..

Z T —
DATA[23:0] | | .- X X X X X by -

------ ep .
H HlH H H| A

s|usals|e RGB  |HEP | svveeren. s|usals|s RGB  |HFP
S Elp S Elp

N VACT (lines)

BE17. JHRRIEONE | TREAEHRSERIIERAER

BE  BRAKFESER (HSA) . KF/EEE ( HBP ) FIKFRIES ( HFP ) MEHMEREIRRIET  ABKE ( 8i580EE
FHH ) B EERN S/NEREAEFMAEEEER. 5E  UREEBIREMNHSEIEREILPRIFFIRRE , LPE
AR R AT A GRS, XHFAJLIEH, £HSA, HBPFIHFPHAE) , SEN{RIFELP-11A7.

3.7.2 HESSHRIAEREIER

XFMRIUEX_EEERRIRI—FEIURIEN | RREE M REZIRRIFG. SNEIRETLMREFENZREINE  RESMEE
BEFEMRLIKT. GRIVEHERSCIMEENFHTETZO (ADPI-2 ) hayEimERER. E18%x FDPEENFS
DSIEUEEAIXAR.
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HSVnC | | | | i | | | | rayl |_| i |_| rayi | | | I_l I_
t_* (VSA + VBP + VACT + VFP)
LN L PR N _h _h b L'
VieL|HlaL HlaL|H]eL HleL| active video | F]BL HlaL|HleL]S Y
SLPSLP ....... SLPSLP ............. SLP sLP ....... SLPSLPPS
s S S s S Area S S S M|s
VSA (lines) VBP (lines) .-~ ., VFP (lines)
Hsync | | .-""",, ] .
DE —l ______ - [ - | “\‘ I
DATA[23:0] 1 90580000 . ) 80000080
""" 4 tHBP \\_
L thacr tire
H|H H|H
s|B RGB HFP | srevveres s|e RGB HFP
s|p s|p
VACT (lines)
El18. #E RO | RS HEHIIEBEREER

Sai—ANESRER—E |, (1RE BRI ENHSIER sSSP A GRE] | LR P el LA (e siRa.
XEEATIAER,
3.7.3 zERiE

EXMERT |, GEEUERAT LK A BERERASIAE R EER. XMRIRIEE T DSIFNGINRE | FHEHER AR L
EEE (ZCTEWE ) IHEEXRAIRIER, E1987R T DPIZEEHIRS FIDS EUEEAIXR.
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BEHESE

DSI

Vsyncl_l . s /L i I—I_

7/ 7 7 i T
Hsyncl | | | | | | | L | | ;2 | | ) | |_| |_| I_
A T 7z /7

t_* (VSA + VBP + VACT + VFP)

LN L PR N _h _h b L'

VieL|HlaL HlaL|H]eL HleL| active video | F]BL HlaL|HleL]S Y

SLPSLP ....... SLPSLP ............. SLP sLP ....... SLPSLPPS

s S S s S Area S s s M|s
VSA (lines) VBP (lines) .-~ ., VFP (lines)

Hsync | | iy []
"-' ‘~\
DE | .. » | |
- 7z ~

DATA[23:0] XXX XX 7 00066
‘‘‘‘ i tHBP "u X
tL tHACI' _ tHFP_
H|H hlH
S|B RGB EIP_ HFP | seveveres sle RGB EII’- HEP
s|p slep
VACT (lines)

E19. MSTMRIRORIRE « AL

SAERARIUAREL , INRE BBEAREMHSEEREILPERIHBRRERE |, LPRIHHES FERERT IABHREIER, X
AILAEH,

3.7.4 (G=ER

HTETERID-PHYEIRERIS/IMKEN1FT , DSHSSIERETF I NGRINAHNFERE , AN BERE MUKRE
7. XERSSHESMEESINFHIE. R14FIHTIOFENGRUREIRNFHE. XEEHESRTHENITE.

#F14. DSHEEITEIEN

EriEtEss BIGRME BHIEGGE (&) HIREKE (F7) 1
BTSRRI , 2062YCDCr , 4:2:2 20 2 6
FIB&ERR . 240UYCDCr , 4:2:2 24 2 6
FTEGERR . 166IYCDCr , 4:2:2 16 2 4
FTEM&ER , 30RZRGB , 10-10-10 30 4 15
FTEUEER , 361IRGB |, 12-12-12 36 2 9
FTEUEER , 12fYChCr , 4:2:0 12 2 3

FAEHE F— ...
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BEHESE

DSl
F14. DSURHTAIER ()
HimtEt SEEUY | SRESERE (F)) | HREEKE (FH)!
FTE&ET , 16MIRGB , 5-6-5 16 1 2
FI8/BER , 18{URGB , 6-6-6 18 4 9
MEUHTEEER , 18IRGB |, 6-6-6 18 1 3
FTEMEERTR , 241URGB , 8-8-81&= 24 1 3

1. RERRNUEERE , IRIEGRNBERST. B4R ( EriGERINERETRESR ) BIEZEREEE.

8 WEItHE

ERFETHETHASIERER0 |, TE—EXESE | ASENNERSEIEFMPISERTIER.

GRITHPESMERGIERERTR. HERFGERITRERGIATN

{&ZEBF$ (Hz) = Hror* Vior* FPS

231
XE
Hrot = BYTRE=B%UEZH+HSYNC+HFP+HBP ( {&%)
* Vot = RMTE=B{T+VSYNC+VFP+VBP (1T)

* FPS = B0y
PRETERERITMRUS MERIME , AIERUTARNHE

HES (bps ) = RERMHEMEEAILEL

23 2.

BXBMERINE | BENGEER.
BEEHEES ( DRPL ) EHERURFRITHRSERENSE. RIEDSHEE  SREERD A

— &SR0T,

HEEHURER (bps ) = mia/AUEEEREE
2% 3.

MIPHEOZENEIEERE , EItD-PHY HSEY$Ha IR R B @ESURERN—F

MIPI D - PHY BY$EER ( Hz ) = SiBEEURER/2

2% 4.

3.9 DSIEGZRIHECE

SHMIPI DSI/D-PHYZRHGTERTRI.MX RTHIL.MX 8RFS A EREAN. 55/FF8afKERE

RoTEER O D EA,
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BEHESE

DSI

HS BIT CLOCK

TX ESCAPE CLOCK
RX ESCAPE CLOCK
yTE CLOCK

» CLK_P
12 » CLK_N

1 » DO_P
! v

> DO_N

Yyvyy
I

PIXEL_CLK

: D-PHY
VSYNC N DATA[7:0]

HSYNC DSI
——» DPII/F
DE / HOST

—
DATA[23:0] CORE
—

PACKET I/F

> Dn_P
» Dn_N

E120. MIPI DSI/D-PHYRJ$he&ia

3.9.1 HS{iRIsh

D-PHY{SEHS AR A B A EDDRATSAN AT, XA ST EEENAIEER, TASHKSOCH , THMD-PHY
SHEER ( PLL ) S4ERLZATED , {Bi.MX RT500;875D-PHYSAEER,

3.9.2 ZFHEE

D-PHYF=4EF AT |, SRR HSRIATSHEIRIREM1/8, D-PHYIHELE J94E R 1 GbpsTiREiE. Ak 125MHzI A4,
DSIEi SRR e E O SRS,

3.9.3 piEStE A

MIPI D-PHY{EF TX B B h i TR A A TR SO S, B BRSPS ST 1 2MHZF120MHZ 2 (8],

MIPI D-PHY /& FERXE S A S S AR SURATER ., MIPI S ESRIZ A e B e L PR REAI6 7% 2 150%,

3.9.4 (HER

DPI- 28 ERG R, FIEDPI-2ESESiZEI#HRE. DSIEEHIREIIDPIFFHERR A SIS R Rt B IR E &
TRt GERMFHRMIRGUTANPIXE

FHRIRER > = (RIS * BEZHAEL/ (8 * (DPHYIBIEL))

* FERTHYIR=-F TR AIER=-HS(URTH1/8

* BERIIFYRER=-DPI-2#Z 1 LERIITABRER,

« BMEEAINE=DPI- 2120 LRGSR/, BADNELER: (R4 .
« DPHY_LANE_NUM=MIPI D-PHYSEUEEEL (14) .
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BEHESH

DSIR{Y
e 3=
MRFHAHMEERHEX—EK , WMIPHEOIAR EDPI-28 0 FAOMRT | TUREESSachi,
4 DSIpl
i.MX 8F0i.MX RTRIETEHEEIZT AXATHANFAERDSI/D-PHYER, XTI ZTANCHEENER , 521
i.MX 8MFi.MX RTHY B4t/ 25,
4.1 i.MX RT1170 DSI7R={I

i.MX RT1170 EVKE— NS ERENR , TR BRMIEMMEE, XNEREEE—HR5. 55 HILED TFTHEMR , RN
7201128018 , TEEANMEEER. B21BNEEEIRT1170 EVKIIERES.

El21. #55.5% < TFTRREMIRT1170

HFAB , FAi N @IS SOKHHAIELCDIF RGBIER IR T AT BRI E. ELCDIF RGBIRRR 1 AAfERELCDIFIES]
EFEETFTER. NRRAIERET , —MEVRERR B , SAHAFRSHREBRRETL.
4.1.1 MERGh&T

RESTRSPFEHISFRRZE , OAEGRAE. MERNEROWRZEHTEE. JUNTEHEETRE SRR
RIRFTIA.

LWTFTER28{FEARaydium RM68200 87 ~1EHIESIC., RM682008UEFA+AIDS IHISTHER BT FF & 803 15Fh7~.

i.MX 8/RT MIPI DSI/CSI-2 , 550kR , 202253H21H
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BEHESE

DSIR{Y
#£15. RM682009DSISE]
28 iR =IME | KBUE | BK(E | BB L
breqy FrEBERN R R 250 850 | Mbps | WXGA
TBR2 R 1.7 Gbps | WXGADHFE , 2iBiE
t gt N I|E] 12.8 uys |FPS=60Hz,VBP=8,VFP=8
tHSA 7J<$|ﬂ5ﬁ§5(ﬁ?ﬂﬁ] us
tusp KSR 0.5 pus | WXGA
thact ER AR ) 9.6 19.2 us
HACT BrEE= 800" BE | WXGA
tHFP 7J<S|Z%1]J§E 05 HS
VSA EERTSEVATE 1 T
VBP FEBR 8 T
VACT BIE IS TEL 1280 7
VFP EE=LIEY 6 8 1T
1. RM68200F]LASI#5E1T800(5% |, {B5.55J TFT LED ZE a8 {NiF720/% &,
EAGIFR , FERTIUUTSE ( WEBHEEL )
- EiREE=1280
- EREE=720
¢ HSW=8 ( XBHSYNCEHSA )
« HFP=32
- HBP=32
* VSW=2 ( XBVSYNCHVSA)
- VFP=16
- VBP=14
EFXLESEIFN60 HZAMDESR |, FRrBaG R el LATENT ¢
o {RERTED = (1280+2+16+14 ) * ( 720+8+32+32 ) *60 FPS = 62,346,240 Hz
ARG RIENERGBS8S |, #1324 bppAIfLR. XFKERTHEEAILATES !
o HER = 62,346,240*24 = 1,496,309,760 bps
ZESFERA2BEMIPIED , BB NMNEENSIEREERA :
« DRPL = 1,496,309,760 bps/2 = 748,154,880 bps
ALt , MIPI D-PHY HS{RT A& F e A FDRPL,
« MIPI HS{sifd$h = 748,154,880 Hz
i.MX 8/RT MIPI DSI/CSI-2 , 5E0kR , 20225 3H21H
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41.2 MRS
RHRBRERAIIRAOE ISR, YSERa, BER. TESRA/RYHERVAERERE. HRATOIERERIEIUT
g

. fGEATEH

T i

* MIPI HS{izRtd

41.21 (GEHMEE
B AeLenI RIS BIRRATH, 2GR SRR ERHEDSHERAIDPIFT, crock_rootsot=Hl
ELCDIF_CLK_ROOT, 'RHIKIBRIMESERATHFRIRE :

+ CLOCK_ROOT69_CONTROL[MUX] = 4

+ CLOCK_ROOT69_CONTROL[DIV] = 9
SERFFF (mux ) IRBN4 |, iEFsys pLL2 CLKIGITE528 MHz, DIVIRE AT , eLCDIFERTH=528 MHz/9=58.666666667
MHz,

b= 3=
58.67 MHz PCLK/NF60 MHz , EithiineE=e/\F60 Hz,

4.1.2.2 BiE (Escape ) RihigE
CLOCK_ROOT7 24z X BRI #MR ( M1PT_Esc_cik_rooT ) , R ESERUATHFSIRE !

+ CLOCK_ROOT72_CONTROL[MUX] = 1

+ CLOCK_ROOT72_CONTROL[DIV] = 1
SEARIREN1EFOSC24M |, B24 MHZIR%ER. DIVIREMISSEFRLA , EIB AT MRIKIRE /924MHZz, RXFITXHEE
RHEPEARRNER, B— NI IMEE , RATTXIRER. RERo MR fIRIBELLATRE -

* EscClockGroupConfig.DIVO = 1
HEERE12MHZATXBL B BT $HF124MHZAIR X B B B £

=
BEI&R.MX RTEFIRBSH o SRRs el Re s B — iR

1. SEFMERIHIRIEFIZFES (clock ROOTO control-CLOCK ROOT78 CONTROL ) &80 3MEssE
001 : BOFmISERTEREREADIV + 1,

2. i.MX RT SDKER#JCLOCK_SetRootClock ( ) MAAFENXRIDIVAIR1, EIEFRFPAHICESSRessCiz b
2DIV+1,

3. i.MX RT SDKEREICLOCK_SetGroupConfigARMAFEXAIDIVAR1. EIbAEFSRCELRS SR
#=DIV+1,

4.1.2.3 HS{UR¢MEE

RT1170 D-PHYBE4RHSAATHAIAERHIEIA, D-PHYBIERFETETH., FHATH R EHSMRTFNERR1/8, EAERYIA
RERIt , FTERIHSHIET AR = 748,154,880 Hz,

HRTEIREMTHE ($URID. ECC. RIBM=FT , HitvSS ) SiE—iefti , BHSMRTSMRE 748,154,880 HzH RALIR L
BBNRFER., EA0E , BAVEANTREN1.125 , XIEHTHIMIEERE, SIEREENAEIREE — N SEaT
=158 (M. NFIO ) , ERLUATAECED-PHY BT

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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D—PHY PLLAF$$#)HH = REF_CLK * (CM / (CN*CO))

A, 6.

E22 7R 7 SRR AR .

REF_CLK /N Magic" Analog [ _ | /0 CLKOUT
» Block
IHPUt - w
Divider Feedback Divider gll-lv'is::

XM

E]22. 28FDSOI D-PHY$HEIFER

cLock_rooT71#ZHID-PHYSUEIASERIH (ReF_c1x ) MR (MIPT_REF CIK ROOT ) , NI ERRUTHFRRE -
+ CLOCK_ROOT71_CONTROL[MUX] = 1
+ CLOCK_ROOT71_CONTROL[DIV] = 1

IR ERD-PHY BB SERAYHEC B /9524 MHZIRZRS

(EFGR RN ERI58.667 MHZSEE, 24 bpp, 2 PNEIEEIEFN.125(5% , SEILITHARAIBHEIRARE

D-PHY{RT$% = ((58.66667 * 24) / 2) * 1.125 = 792 MHz

MBEALETHEREMEMSERHIMNE , SDKEE DST DphyGetPllDivider ( CN, CM, CO. refClkFreq Hz.
desiredoutFreq Hz ) REIHACM, CNFICOHKEIEMMNISINE. MRLAZTTHVE , WIREFEFRAHE. ~IKEERLLT
IIE

*« CN=0x1F/*=1%

« CM=0xC1/*=33"

« CO=0x0/=1"%
IARBAYEE R ED-PHY SifEER AT fia H = 24 MHz * (33 / (1 * 1)) = 792 MHz,

E232D-PHY HSfEHIRIHTINES TOKEl. MTIXZDDRATHIE |, SEFRRZE/I792 MHZ/2 = 396 MHz,

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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Current

E]23. MIPI DSI D-PHYRI$higit (£9)

41.3 D-PHYigE
o0 "HSfEimFR" EBHAR , MR E—LD-PHYSHA BEEMIEH TR HHS (& 4HE,
165 T BIRINHSEUEEHAID-PHYR 2 8HI57as.
#16. RT1170 D-PHYE B &1738

24 78 i

e

AT S#uEsE# NHSIER

(FERFHRELND-PHYR FSE. timOMNRIMER1.
Tewk-pre = ELFEHAx ( TxByteCIkHS )

0 = FEHHEER (A3 )

Teikpre CFG_T_PRE[NUM_PERIODS] 1 =—"BJ$hEH ( fTE&IME )

2 = FANBS$H/EHR

00 : Ths-prepaARe = 1XTXCIKEsc[EIEB
01 : Ths-prepaRe = 1.5xTXCIKEsc/EJHH
10 : Ths-prerare = 2xTXCIKEsc/EER
11 : Ths-prerare = 2.5xTxCIKEsc[EIHE
0 : Tcwk-PrepaARe = 1xTXCIKEscEER
1 : Tewk-prepare = 1.5xTxCIKEsc[EIHR

Thsererare | M_PRG_HS PREPARE

TeLk-PREPARE MC_PRG_HS PREPARE

Toszer0 M_PRG_HS_ZERO Thszero= ( M_PRG_HS_ZERO+6 ) x ( TxByteCIkHS/EIEH ) *

FETE F—ITHE...

i.MX 8/RT MIPI DSI/CSI-2 , $50KR , 2022635218
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#16. RT1170 D-PHYEEESTFaE (4)

DSl

2 e R
Telk-zERO MC_PRG_HS_ZERO Teikzero = ( MC_PRG_HS_ZERO+3 ) x ( TxByteCIKHSEHH ) !
U280 E HHSIEL
Towk-post = NUM_PERIODS x ( TxByteCIkHS )
0 = =ERTHERR ( 7323%F )
- CFG T POST 1= —MNITHEHE ( BER/IME )
crerost - 2 = FM S
{15 SR AEMETE M HSHE IR B L PAEZUAT B BIHE N Eo TpiE U
CFG_AUTOINSERT EOTP &.
0 : EoTpAREaHEA
1: EoTpBEsEA
$5DSI IS8 B AR AR B R MIE SRR,
Teor ZBERAEREIMNEOTPAIREAIAE.
0 = BNEUEE
CFG_EXTRA_CMDS_AFTER_EOTP |1=—/\¥iEg
2 = SRR
Ths-exit = NUM_PERIODS x ( TxByteCIkHS )
0 = EMEIEPERR (FA53F)
. CFG TX GAP 1=— M ETH AR ( FrEs/IME )
HS-EXIT -0 2 = WSS
THs-TRAIL M_PRG_HS_TRAIL Ths-traiL = ( M_PRG_HS_TRAIL ) x ( TxByteCIkHSEH] ) !
TeLk-TRAIL MC_PRG_HS_TRAIL Tewk-traL = ( MC_PRG_HS_TRAIL ) x ( TxByteCIkHSFEH ) !

1. TxByteCIkHS=MIPI HS{At5E=R/8

41.3.1 HS{EWmENBIHgE
WIERSATR |, WRELE— A RS A REE R AHSEMEDR. B4 NEEE , BR7T :
o (FRESRFHIMIPI DSIETEEE

o (HEREMRETAIMIPI_DSI_DPOFIMIPI_DSI_DNO{ZE

i.MX 8/RT MIPI DSI/CSI-2 , 550kR , 20228 3H521H

RIFEic

34 /62



BEHESH

DSIfl

E24 27 7 D-PHY ML PIET{RR I HSIR A AT IR S A CRB BC ERVRT RS 44,

80.00 ms/div

CFG_T_PRE

SOT
Leader

El24. MLPIEZUEEIRZIHSIER

MNFAG , BESFFENERELTEEE
+« UIZMIPI HS{ZBS$HEIER , 7EAIA=1/792 MHZz=1.26263 ns
* TxByteCIkHS/EEA=8xMIP| HS{fT$H=8x1.26263 ns=10.10 ns
o TxCIKEsc[EHf=1/12 MHz=83.33 ns

41.3.1.1 TCLK-PRE

Teik-PRESEUBIICFG_T_PRE [NUM_PERIOD] Bifreaiti TR, IZS¥IRENSENHSIEEAEHfMEEZ/E . BREAHSERIER
[BEUEBEZRI , =HERERITXByte CIkHSETEFEIHARIZS B, MIPIHISEESKER/NTowk-PreI8%1.2626 ns=10.10 ns, FEIZRI
/1, Teik-pre2/980ns,
CFG_T_PREZEHIEEARZEE Teik-zeroit BT EEAREEN , MR Tk prepareBT BIE OMHEFFIA. AL , CFT_T_PREEETRATF
FrEfITewk PrefBL

* CFG_T_PRE=0x%24=36

* CFG_T_PRE =36 x 10.10 ns = 363.6 ns

4.1.31.2 HSHEERS
TeLk-PREPAREAZIS T T-38 NsF95 nsZfB), Ths-PRePAREMAZRI T (40 ns+4xUl ) = 45 nsF] ( 85 ns+6x Ul ) = 92.576 nsZ|d],
*« MC_PRG_HS_PREPARE[1:0]=0
* Tcik-PrRerARE = 1 X 41.67 ns = 41.67 ns
« M_PRG_HS_PREPARE[1:0] =0
* Ths-PrepArRE = 1 *41.67 ns = 41.67 ns

i.MX 8/RT MIPI DSI/CSI-2 , 550kR , 20228 3H521H
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DSIfl

4.1.3.1.3 HSETEMIZE
Tewk-PrRePARE + Tolk-zeroAAT300 ns, EIF Tcik-prepareI41.67 ns , Tok-zeroWAZAT258.33 ns ( 300-41.67=258.33 ) ,
¢« MC_PRG_HS_ZERO =0x17=23
* Tewkzero = (23 + 3) x (10.10 ns) = 262 ns
Ths-zeroAT (105 ns+6xUl ) = 112.58 ns,
« M_PRG_HS_ZERO = 0x6
¢ Ths-zero = (6 + 6) x (10.10 ns) = 121.2ns

41.3.2 HSEMIENBHIZE

SNRTATIA | SHSEMIGIREILPRIUE , —EIFSHSIMHSIEHAER, E251R8E T SD-PHY NHSIRTUAEREIL PARZURTIX
EFAIEEERIX LS,

(reyvey

CLK_P-CLK_N CFGiTiposT

1.44 ps 1.40 ps 136 s
YA B O A AT P AL MR el g o g gttt N W

S
_arr

DATAO_P

A1 B A A . o o R g A e ol e e A e i PP 7
oo v

El25. MHSIRZEEIRZIL PR

4.1.3.21 TcLk-rosT

CFG_T_POSTZZF2ERATLATxByteCIKHS A HARISEUEEE Tok-rostE 3], Tok-rosTAZAT ( 60 ns+52xUl ) =125.66 ns, {EA
{5l , TCLK-POST#J9148 ns,

« CFG_T_POST[NUM_PERIODS] = 0 x 14 = 20
« CFG_T_POSTEEA (ns ) = 20 x 10.10 = 202 ns
4.1.3.22 Teor
TeorhZ0/NF (105 ns+12xUl ) = 120.15 ns,
ALAERCrG AuTOTNSERT EOTPFICFG EXTRA CMDS AFTER EOTPEMFesfdZEILS#l. EABIH , CFG_AUTOINSERT_EOTP=0 ,
EILARIEERINIEHEE, , Teor297984 ns,
41.3.2.3 Tusext
CFG_TX_GAPZEFes T LATxByte CIKHSEHBAMZEEEE Ths-exmB4L.  Ths-exm AT 100 ns,
« CFG_TX_GAP[NUM_PERIODS] = OxA = 10
* Ths-exmt=10*10.10 = 101 ns.

i.MX 8/RT MIPI DSI/CSI-2 , $80kR , 2022£E3821H
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4.1.3.2.4 HSIRIFERZE
TeLk-TRALIAITRTF60 ns , FHFEMREE., BENT (60 ns+4xUl ) =65.05 nsFl] ( 105 ns+12xUl ) =120.15 nsZ[g],
« MC_PRG_HS_TRAIL = 0x7
« M_PRG_HS_TRAIL = 0x7
¢ Tewk-trAL=7 x 10.10 ns =70.7 ns
¢ ThstrRAL=7 x10.10ns =70.7 ns

4.1.4 DSILEAIDPI-2i SRR FHIiS
DSIHEHRE—DPI-2EHFRZ , © :
o ESIAMIPIIDPI-2{S24E ( Vsyne. Heyno. BEEUEE)
« SRR A AN TE IR CIZEDS IR
o BIYDSIFizHIsshEEEEOEmIXLEIES
ZERIETE Y O PR DP IS B HIDS IBURE 5 Ha R BB N SR BRI .

RTEWMIX—HER , DSIEISHISEVIEHEIZEHFP, HBPFIHSABRL B S 1788, X HFRNELDSIHEESFZTHFERARIR T
HFP. HBPFIHSARIMEIIRTE., E26 %R 7 T ENERTHNDOPEED ( EFGEMTHNE ) FIDSHED ( EFFHA/NGE
BT ) ZIBRIRE.

. [

Hsync | | >

DPI Pixel Clock ||||||||||||||||||||||||||||||||||||||/|'|||||||||E||||||||||||
DATA[23:0] XXX XXX X’,SZ X X X XX

Crsa thep thacr Chrp

aya

DSI HSS BLLP BLLP RGB BLLP

e

t

_ByteCIock|||||||||||||||||||I||||||_|I_||_|

El26. DPRSTRIFFSDSIEEEMX R —RAIEN
ZROPIEN ERIGEA/NSDSIEIREFTIEXEX , IBERLUTXER
DPIZ4 ( BiE) ) = [&iERSE] * [DSIFT5E

2x1 7.

DPISE4ATERNITKHHSA, HFPEHBPZDSISAFHE,

i.MX 8/RT MIPI DSI/CSI-2 , 550kR , 20228 3H521H
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DPIZ4 = DPIS4R/N (1&F ) /DPI_PclkfiiZ= (Hz)
23 8.
fERRIIE) = 1/ ( MIPIZFT5RIS (Hz ) * BiEE) )
2 9.
BERDSIFTH#nunber of dsi_bytes , BIFEAUTAL :
DSI_Bytes = (DPI_Event_size * MIPI Z=1507$% * cfg_num_lanes) / DPI_Pclk_Frequency
25 10.
XE
* DSI Bytes : {EEH7esPIREMHFP, HBPE{HSARIE.
* DPI_Event_size : LUGERAWBMAISREM (HFP, HBP, HSA) X/,
* DPI_Pclk frequency : {REATHUAER (Hz) ,
+ MIPI Byte Clock : B=iEtE FHIMIPIEURIBEZHRIHSR (Hz ) .
* cfg num lanes : BD-PHYBIEE],
4.1.4.1 DPI-2/DSIHHERE
#17. 28 nm DPI-2/DSHHEEI B S1F8
7R iR
PIXEL_PAYLOAD_SIZE[15:0] EA— "DSIIRRRIENSEAGERE, ENATLBITE ( LUEEARNL ) ZiR.

AT IADSINA , DPIFFREEHDSIEIERZAIE P —LDPIRE, WA iR
BIDPIEH M FHARIEGRAIKTE,

ZABDPIHGEAIME | IR E24(EUR PRGBS TR,

000 : 16 ECE1

001 : 16{uftE2

010 : 16{uftE3

011 : 18fiFEE"

100 : 18f\BCE2

PIXEL_FIFO_SEND_LEVEL[15:0]

INTERFACE_COLOR_CODING[2:0]

101 : 244

110, 111 : {fE8

BREGENDSIEIEa LR

00 : 164
PIXEL_FORMAT[1:0] o1 - 181

10 : 18(INEGTE
FAETE T —ITHEE...

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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#17. 28 nm DPI-2/DSHFEEESFEE (&)

S8

11 : 241

iﬁﬁdpiivs ynciinputE’{J*&‘rﬂE

VSYNC_POLARITYI[0] 0: KBM
1: B8
®Edpi_hsync_inputAItRIE
HSYNC_POLARITY[0] 0 : EBX
1: B8%

VIDEO_MODE([1:0]

IR A DP SR A H A R IR B RIDS ISTUET .,
00 : HREEITRIFERRIET

01 : TR SMHRIIERAIEL

10 : RAE

11 :{RE , T

HFP[15:0] REKFRIERHREIERRIDS EEEHE AN ( LIFHARM )
HBP[15:0] REKFERRHEREIEERIDS EEEHEAN ( LIFHARM ) .
HSA[15:0] REKFESREERHREIESRNDSIBIREETA/N (LUIFHARM) .

ENABLE_MULT_PKTS|0]

BRS MU M RS, BRE Y8 rixer_pavioad s1zeiR B AN
KIN—,

0 : MSRERIE LA MR E RIX

1 VIR D RN SR EAIE

VBP[7:0] WEEHEEFHITEL.
VFP[7:0] WEEERIEEFHIITEL

BLLP_MODE0]

TERTRERTIEBLLPHAEIL ST,
0 : 7EBLLPHAEIAIXHIREURES
1 : LPiEZ{AFBLLPEAE

USE_NULL_PKT_BLLP[0]

EEBLLPEAEE RIXHEIESUEa LR,
0 : BLLPXig 1P sEFEiEReEUREE
1 : BLLPX I {FERTEES

VACTIVE[13:0]

REEEHMXEAY T

TS F—IHE...

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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#17. 28 nm DPI-2/DSHHERESTFEE (4F)
5175 g

REBRXFEKEIEEEONSIEEEINEE (VC) . EINBERETZENEE
SWEF , FHEDSHEIRIREHIREDSI VC IDERNL ( 712)

vC

DSI_SetDpiConfig () RENFITFIREDPIECESFeE. THRIMER1 7PN HFFHERE.

PIXEL PAYLOAD SIZE = 720

ZEHFREIMERNBMATERUKFTHIEE (HACT ) .

PIXEL FIFO SEND LEVEL = 720

INTERFACE_COLOR_CODING = 101
Z5 7R S DP I \ECE /924 RGBIG RIS,

PIXEL FORMAT = 11

SRS B A E H24(URGBEERIET.

VIDEOiMODE = 10
ZEESREISMER O &R E MFERRAER.
ENABLE_MULT_PKTS = 0x0
RN REAE—EITIRR,
VBP = OxE = 14
EBRFRE1417.
VFP = 0x10 = 16
EHRIEEE1617.
BLLPiMODE = 0x1
ZEFREMIPIEEE & HEBLLPER A A LPIES,
USE_NULL_PKT BLLP = 0x0
SFTFBLLPHAEIRY0x0 , DSIKIEEISEUER , MARTEIREE.
VACTIVE = 0Ox4ff = 1279
ZHEEREEEETIERE. BTE—ITINOTHE , BIiZEEETFVACT-1,

RT170RSZRIEHMEIE | (BEh28FDSOIE A ( 70i.MX 8Q ) ZHF,

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20225E3H21H
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4142 FHRKESHIZSHEIR

AZHEERIEE , INBTRREEFMPRN (KRS HHIHEE LR R R R A DSIF TR Z iR,
EAEBRIENIANS , DPIFIDSISHZBXRHUATATE

DPIZE44 = [{E&Rd|E] * [DSI=T5]
2 11.

BRI, BATITLISIEEBRASREARE , BOPKERERADSIFTRE

UINT32 coff = (numLanes * dsiHsBitClkFreq_Hz) / (dpiPixelClkFreq_Hz * 8U);

2% 12.

BEAGIF , ZEATER
coff=(2*792 MHz) / (58.667 MHz *8) = 3
[EIBIRM68200#UEF AR E AN/ FRIRSEK
- HSA=8
« HFP =32
« HBP =32

BX=MERARE (3) |5, BAHER

HSA = 0x18 = 24
HFP = 0x60 = 96
HBP = 0x60 = 96

SNEI26RT7 , HSAERRHSSIEF 8RB B N MERIRKIEEEURRENES. MM EIERNREE 2471,
HFPFIHBPIERIKE A F HRIKHISEIRERFAES.

41.5 DSIRFIRFERLE

El27 7R T MIPIES#FAIDATAOEIE ML PIRTALHREIHSIRE | FHREIME—TRER, BARBIRILIRuESR/758.6667 MHz /
1,039,104{%3 = 56.459 Hz,

HFA1312MNEEIT , BITEBERA (WMUESR ) /Viot = 1/56.459 Hz/1312 = 13.5 usHIRTERIEIGREIR. E27FARCIEST
BT — K EI TR

i.MX 8/RT MIPI DSI/CSI-2 , §50R , 2022¢E3H21H
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Csl-2

2.00 us/div

200 Y
0y
=200 mY

|

|
. 400 ns ’ At: 13.500 ps  1/At: 74.07 kHz
v: -454.442 mV Av: 199.036 mV  Av/At: 14.74 kVis

|
t: 13.900 ps

‘ v: -255.406 mV
Us

[E27. DSIEANMEMITHIE

5 CSI-2

RENAECSI-2ZOLINIE G ERE R IERENERS. AT , TR LIHMESMEREREISRESER |
W SASHEPERRIATAI MXUERRRERIEREYE. RATEMTLISE— N oBNEGRRRAIE. NORmAERY
PLISEREEGRRIMET , NRSENISPRIUE. BYaEhl. BYE. REKNEFHER.

51 &4k

CSI-2 B8R SDS HEEAARANEAZN , RAFTRGEIESL , FHRERIICATFHARNIEIER | LMEEPHY L TEE
&, RARIXEIRIEINT R R EA SIS EEGIMF R A LR,

BgEHEO (CCl) RIPCHMYAI—NFE | BIEIPCATETMENPCNIREVEIIRENR/IVAS. Bt , HFECCIHTBRIAE
SR LIERRIRFIICRE. EERR | PCENARIREERCCIENFCCIMATASTIFHIICIEE,
HIRERMNERZNEER , 8 1EEITAEMNIRE. CSI-2iMUAIFEREAERE ENRMEOFESNEER. hEEE
A SN EWERBH TR | MBS IERENE N EIER. B8R R T HRERS (ERERS ) fiRles ( FaERR)
Z R BREIRERRFRIEDE.

« BE/FHITE/MBEE. CSI2AESIFHEHFENNEBERAE4MAEBGRNA. ERIXSHT  ZEENAEIEERITE
BFTS  BREIEAREIRENNE. ERlET  ZERRERMENFTLRENEGR  BREELZZINAER. R
ARG RUAIEHENE.

« BEMY (LLP ) SfEEIURMNFHRELAIGE , BTEERTE (SoT ) MMEHLER ( EoT ) B AfEmEA TR |
FREREREI TR, LLPHRIUBRERN1FE, LLPEREEFHRAERERNRE , MEndianfItEE.

- BEEE. CSI-2EAREAY RiE , JiREMEE. RENANTREEX , JURBEENHETLUE— . B, = s,
EONRERSHEEIERPIFEOE ( DE:RT08E ) B &S MEE. HElts  EONEEKRSEFHHBESH
( GFINEE ) NEFEGHVEIER. BERKERIRIEIERINT.

i.MX 8/RT MIPI DSI/CSI-2 , $50KR , 2022635218
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Transmitter Receiver
Application Application

Pixel Control Pixel Control

! | < 6-, 7-, 8-, 10-, 12-, 14-, 15-, 16-, 18- or 24-bits —p- ﬁ

Pixel . Control Data Formats Pixel . Control

Pixel to Byte Byte to Pixel
Packing Formats Unpacking Formats

Data Control Data Control

{Ls-bits T_T 8-hits

Data Control Packet Based Protocol Data Control

Low Level Protocol Arbitrary Data Support Low Level Protocol

Data Control Data Control

lLS-bits T T 8-bits

Lane Management Lane Distribution/Lane Merging Lane Management

Layer Layer

iL N * n-bits < n= 8 for D-PHY; n = 16 for C-PHY ‘i"rb N * n-bits

Data Control Generation / Detection of packet start Data Control
and stop signaling

PHY Layer Serializer / Deserializer PHY Layer

Clock Generation / Recovery (DDR)
Electrical Layer

A
High Speed Unidirectional Clock (only applies to D-PHY)

High Speed Unidirectional Lane 1

High Speed Unidirectional Lane N

El28. CSI-2ERIENX

52 [ERERRERLR

KACSI-2R 5T |, MEURERSEE N EANTHRIRER. A3LA0mniVisionAJOVS640EIE(E =T /Ifl. 1%ERET/95005
&=, ST IMIPIEGRRE , 2iT%1.MX 6/7/8/RT EVKEFIAIOV5640MRFLIRESIERATESL,

EBRERFES— BRI, SMRTECERARIE (RAW ) 3. OV564085262453F19641THIR RS | Bt

5,153,536 M&E. FAFRTEGEHMATEIGIR. ME20/TR , BXGIA%E16-26075] , BRUTAE14-19571T , AT AE
15055192592 x 1944 = 5,038,848 MERUGE.

i.MX 8/RT MIPI DSI/CSI-2 , $50KR , 2022635218
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columns
[~ MO~ m
= OO0 —— ™
L W~ WD WWDWwWw | W
O=rm & o— o D Lt I BN Y I |
c HENEEE EEEEEE EEEEEE -
] HHEEEE EEEEEE EEEEEE-
e | | | | N HEEEEE -~ black
: HHEEER HEEEEN < (e
- [ HHHE HEEEEE <
7 HHN L[| B
s B B |Go| B |Gb| B (Gopces
9 [= -]
10 EEEEE SEIEE)E < dummy

11 EIREREER - BEERMER<— line
12 BEEEEE EIEEEIEEI B |Gh| B G5/ B [Ghiy
13 BHERER ERERER ERERER-<-

14 QEEEEE BEEEEE BEEREEE <

15 BHERER BRENELE EREREE <

15 EIE!E]IEIE! _____ EEEEEE  EEEEEE < active

Gr|R|Gr|R|Gr|R| Ei[d-<— line

EIE!EIE!E! | B|Gb/ B Gol B|Gol B G/ B Go| B [Golsy

57 EIEIEI G RIG|RIGr R IGRIGR G Ry
I I

1958 EIE!E]EIE! BGb[B [co{ B|Go|ill B [Gb] B [Gb| B [Gopas
1959 BIRERERER REGR|GrR|Gr|RESs

rows

(=3

1960 AIEEIEEE B EEEEEE < dummy
1961 FEEE REREBR< line

1962 EIEEIEEE EE EEEEEE -
1963 BHEMER BRERER SEEERER-<

O B

dummy active dummy
column column column

5640 DS 3 1

[El29. OV5640E{R{ER=ERITRD

Bl tE =8 ERADC—R—MERFFMERIBE | A ERHIEIED L L. REBRESFTADCOWERLR. XK
SMBREFEFR ARG (RAW ) 1830, OV5640F—MORIADCHI—MONEERIEHIEE L , R HRAAERAW 1018,
BIERERII D P BB R6ARI24MAE, CSI-2APECHFRA14UMRAWALR, ADCIEE—EBTE8MERNE , BahEIT—
17, AEEX—IRE , BEREI T B MERGRGRIES |, BFRZAM. X NI RITERRRE—SDSIhH R ER
73iEER.

—'FﬁRAWIEI{%SHEA 2 —FIINEIEL R ADHRR. ASRIEMEFE. LA, BMEEREANEERNEE OB

0. XEEEBEAEERGEREE LR | EATERAISPHTEGIEAMAEKNE, A RNREXLER , BT INHE.

%ﬁ?&iﬁiﬁ%ﬂﬁ?@%&éﬁ%i& R FERSMEGR VAT |, GRS SHURIRIIBIRIEL. YRR,

i.MX 8/RT MIPI DSI/CSI-2 , $50kR , 202263H21H
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521 BRIERRMNITEIE

AREZECMOSEIRIE TR MRIZAY , LAERERMEIR (AIEESIRGL ) SR, ASTEEEHIA

RHASTREEED S IE T HiAAERSTUE .

325

lﬁl}lbu

Csl-2

AEHEGIC R

G R ERRIRE T B MEENADCEIERIRT AR, BEEREHSYNCFIVSYNCEEMIIRATE., HSYNCEE—(THIFAES

VSYNCRE— M HHIFAES.

Total width

HBP HFP
Q _len oS
H o Active width
I = <
F VSYNC widthd |
A
VBP
1 Datat, Line1
=
je)]
T
T
[ Active Display Area
2 Active Height
v Data(n), Line(n)
VFP

E30. E{R{ERAEENITRIE

5.3 CSI-2{i3apd

CSI2[REMNGERENE. VSYNCFHIHSYNCEKPEEHA—RIIEIRS. HEQBIYIED-PHYEOKEE , BRRIFXENF

SHZANXR, E31825 T RGBS HRISTAIISTMAIEACSI- 2451,

1 pixel = 3 Bytes

s
E—

PH Embedded Data Lines PF
s o o ool | o0 | o] [inel | (o] [ vyo) finzol vzor [ LE
s PH o1 Pl pu | nu DY ou I v R v BB LE Line Blanking
4 .
LS PH P T T T . P T T I . PF LE |7
LS PH T o o I I F T o o IR I PF LE
s D [0p-1] [[0P-1] [op-1] | [1,p-1] [[LPA] [1,p-1] [ PF LE
EE Frame Blanking
FS
PH Embedded Data Lines ‘ PF

E31. CSl-2ngEts

Vo SSEERNTHA (FS ) BIREFRMEE. HoynfSSHERITHR (LS ) HIREREE.

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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5.3.1 FiEEiIFHER
TEfEHRTHA (SOT ) W2 HT G , 2% MNEHES , SRERET—$EH4  BSES. HiE. BLBEEErER,
ENHIEER, B3R T SRR EARIGIEI,

32-bit SHORT PACKET (SH)
A

Description

Frame Start Code

Frame End Code

Line Start Code {Optional)
Line End Code (Cptional}
Reserved

Data Type
0x00

0x01

0x02

0x03

0x04 to 0x07

SoT
(WC)
ECC
EoT

Data ID
Word
Count

Data Identifier (DI) Byte

DI7 DI6 DI5 D4 DI3 DI2 DI1 Di0
[ | o

S
Virtual Channel
Indentifier
(vC)

Data Type
(DT)

E32. FELIREMEEER

0x08 to OxOF

Generic Short Packet Data Types

0x10 to Ox17

Generic Long Packet Data Types

0x18 to Ox1F

YUV Data

0x20 to Ox27

RGB Data

0x28 to 0x2F

RAW Data

0x30 to 0x37

User Defined Byte-based Data

0x38 to Ox3F

Reserved

E337R 7 R HSBAL PR S AISERRIRBIMIE X EGRNTT A, {THIAFIEUEN.

1 Line

-~

1 Line

PH Data Data Data

~

o D

Long Packet

Long Packet

"

Long Packet

Line Blanking Line Blanking
Last Packet of Frame End Frame Start First Packet of
Data Packet — ______ Packet Data
,ﬁ r,_»_\ A,
@ PH Data PF @ @E@ LPS @@@ @ PH Data PF

'

v

Long Packet

KEY:

SoT — Start of Transmission
PH — Packet Header

FS — Frame Start

LS - Line Start

B133. FTHIGHRENX

Frame Blanking

EoT — End of Transmission

PF — Packet Footer
FE — Frame End
LE — Line End

W

Long Packet

LPS — Low Power State

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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54 BR/FHHE

IRREHSR(ERRS (TECSI-2tRERTZA ) EAFTRISADCEERHEISOCE EREIRAIERS. 10(EEAIERS LN 1T,
WFNESEES , EOB1IMSSE. NEFSHEMIIEFETUMISIH. REIFTEICSI-2BEHERNFHTRLIRENEIGETE | 7
BESTEMBTFER  ZBTFRTLUBIDPHYEIE .

CSI-2RAETFFRFMERIETAIMIR, 8MADCRIRAWEHES T TEREFT—MEER. B4R T — 1640 ZEIGITHIEL
EER.

Line Start EZ;';Z‘; P1[7:0] | P2[7:0] | P3[7:0] | P4[70] | P5[7:0] | P&[7.0] | P7[7:0]
Line End P634[7:0] | P635[7:0] | P636[7-0] | P637[7:0] | P638[7:0] | P639[7:0] | P640[7-0] Egg‘t‘:r‘

El34. RAWSHIIE (&

EERAWSEER/F IR RHIRCS -2ATRSAIME SMEGHIENETREE. REZEREN. SMEEFHEE—MEER
HUEUE.

OV5640HIRAW 108z EB 10MIHYEER(E | (BCSI-2tNENER/NEIRRE N1 FT). BT HRNILEEHEOGEREYE  CSI2&
TRRGREINE T SMERIEINE. 10 RAWEREEIMERZAS N FHHEEIM O ERETTAR. EXFERT
RNRERKELSESNTH. MRBHIEIITHGREEFEHRSER , SRNGRGHTIER. EBSER T ERARAWI0RER
Y640 EE BTSRRI,

LSB’s
{'—'Aﬁ
Line start] P2t | pago:2) | p2ro2) | P3e:27 | Pafozy) |F4lF2l P2 1P ps[e:2] | Pe[o:2] "
Header . g = e [1:0] | f-07| [1-0] |[1:0] . :
: = Packet
Line End ron | o e PE37[9:2] | P638[9:2] | P639[9:2]| P640[9:2] [Trarleeeorleeal 0o
Y R
LSB's LSB's
E135. RAW10£0IE B RYE

F18FIHTXITRSTHFHOET | SEFEAIAEL (bpp ) MIB/NEREX/N (F1) . BIIREERINSRNIERERAN. flin,
RIEERAWGIS TR EFIGEUERIA T MER | U ER/IMKERSF RGP REE DA MER.

#&18. CSI-23ZHFRIERITURYEE G RO EHRE A BRI

HiEtEst BERUY | SHREEERRE (&) | BREEKE (F9) =i
YUV420 837 ( |z ) 12 2 3
YUV420 8{i1 12 2 2/4 HIREKE — (B8UFEIT
YUV420 10 15 4 5/10 HRGKE — B8/ 8IT
YUVA422 813 16 2 4

FAEE F—ITHE...

i.MX 8/RT MIPI DSI/CSI-2 , $50KR , 2022635218
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#18. CSI-23ZFRIEURIEIR B ROEHRA VMRS (48)

HiRtET SERY | SHEGERS (R)) | BESKE (FH) &it
YUV422 101 20 2 5 YCbCr 4:2:2

RGB888 24 1 3

RGB666 18 4 9

RGB565 16 1 2

— 5 1 ) ER SR ORI
RGBA44 . 1 ) = IREEHHOL SBERINNG
RAW6 6 4 3

RAW7 7 8 7

RAWS8 8 1 1

RAW10 10 4 5

RAW12 12 2 3

RAW14 12 4 7

55 WRITE

BREFIHMEEGERRS | WITERRTE , LBRSMISHSHSAENRS. IEEGERRITIEMZGRIT , JTLL

ERRI13HE

{%&Z=Mth ( Hz ) = HTOT * VTOT * FPS

* Hror= BYTHE=88&E + KFHR (&=x)
* Vror= E'\mﬁ%x = ﬁ?&{i‘ + EE?%B% ( g% )

RBEFTESTHRERIHSRUSGRE. TUERAR141TE

e (bps ) = {REMH * BREAEL

230 14.

BEERE T B MERONEL, BXCSI-2XFRHISMMERERIR , BEU*K18,
BMBENSERREFERURRRITPISIEEES. CSI-2ALBRITIR/INEEEHN1 , BRXBEHU4.

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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BBBEHIEEE (bps ) = HE/AUREER

230 15.

MIPIHZOANSIEER , EILD-PHY HSHE A AR EGRIEEIRERA—E

MIPI D-PHYRIHEERR ( Hz ) = BiBEEUREIERE/2

2 16.

5.5.1 OV5640%72a:{5

BXRIFERRIRA , ESOVS6408iEFM. EB36ER T Veyne. HeyndIBXEWE ( HREF ) (ESZERIXR. ZEIEFHMER
GRISEMENRTE—TIRONERNL, BRI T,

VSYNE | i I
| EN I 4 R I (1A
G RN BU N
I I I
| S P v |
HREF | l | | L—;} |
ey |
Iay i-:l_bl:-{ ||_|l
=y I | =y
AN - — T
Hswe TR ! ] | ] H
I
I |
I i i@
L U TS 11 I 1 O 1
sn 05 6 T
E36. OV564003F
#£19. OV56409BI =B
& 1 2 3 4 5 6 7 8 9
Veyne ES==1 HHAB | BYUEER | KEHER
5 Mpix (2592 x 1944) | 5596992 5688 48276 2844 14544 2592 252 0 | 252
720 p (1280 x 720) | 5596992 5688 3530644 2844 14544 1280 1564 0 | 1564

OV56408EFAEF2592( R AN 19441 TRMNE DI | 1A T 252G RATEHAIHnc KT ERE.,

* Hror = 2592 + 252 = 28442
VeyncKITHE X /95688 MR Z=ATH |, 185688/2844 = 217, EEHRIEBFIERBAIAT /92217, MIRIAE—MHsynclkiH , BEATLMSE!
REENRRAIRTEHEL,

* Vbp + Vip — Hsync = 48276 + 14544 — 252 = 62 5685 &A1

* 62,568/2844 = 221F

« V7ot = 1944 + 2 + 22 = 1968

i.MX 8/RT MIPI DSI/CSI-2 , 550kR , 202253H21H
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RO PERRIMURER15FPS, BUIAMEIEIIAYUVA22 (8fi7) , BREALFR/916 bpp. RIBXL(E , HIIATLUTESE
* (&E=ATEh=2844*1968*15=83,954,880 Hz
« #35=83,954,880*16=1,343,278,080 bps
« EEEHUEESR=1,343,278,080 bps/2=671,639,040 bps
« MIPH{iAT$h=671,639,040 bps/2=335.9 MHz

E|37295477E335.9 MHZ{JOV5640iB& LS RMIP IsIAT S R B,

12 May 2021 9:49 AM

8GHz Standard B

[E37. OV5640 MIPI{iRdHH , 15FPSTHHEEAS5 Mp

5.6 CSI-2ZRFERIHECE

LEMIPI CSI-2/D-PHYRHHEEMETERRAIL.MX RTHNI.MX 8&F:S HHE2BAN. (SEMSFRSRARE , BThEER. E38E
PR FEFIEUEREON 2T,

i.MX 8/RT MIPI DSI/CSI-2 , 550kR , 202253H21H
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CSI-275f51
CLK_P < PIXEL_CLK
CLK_| BYTE_CLOC < SYS_CLK
Image —Ig
sensor /{DO_P | D-PHY 1 0r7:0 PIXEL_CLK
————— -
I(\.‘;Iar:;\elra DO__N » : C%(Z VSYNC ISP or
odule : DATAR[7:0] HSYNC _ >| CAMor
Dn_P —————— DATA[W:0] Video I/F
Dh_N SYSTEM_BUS
! | =] >
E138. MIPI CSI-/D-PHYRI$hEEa

R RHRMERATRES ARR , BINRICE—FANHRES
« BENEB (REEHRERES ) RIEIETHEREL S CSI-2MR5A HREIRE 58T,

5.6.1 FTHIH

D-PHY 114 FREISSATRAGTT5RIEH ( BYTE_CLOCK ) . BYTE_CLOCKIASEHSHATHERERI1/S ( (DR ESBESIRE
=3

5.6.2 (RERIHH
SOCHEMG RS (PIxEL_C1k ) , WRIREPIxEL CLK , ECSI2RRA HHNEGHRATHEF THENZERIIBE G,
28FDSOIWNERIEB IS ZAT SRR A O ek v, 16FFIREREMGZATHFRIT_AcLrEkACLE,

5.6.3 ZE&HAIHh
SOCARKE3SHFIRZRTH ( sys cLk ) , sys cLkFIFCSI-2#HiEORNE <SR, 28FDSOINREREMEIGIZA TR ACLK,
16FFIMERIERHSEFR 9 T_pcLrEAPBRTEH,

6 CSI-27xfl
i.MX 8F0iMX RTRFIEFRET Z T mERARE N AREMCSI-2/D-PHYIER, BXTEHAITHERNER , BETIMX 8M
i.MX RT:S B/ E R

6.1 RT11708B{&LRH]

i.MX RT1170 EVKAIZRIHEMI—MREMRR | ZARREROmMNIVisionlIOV5640El G ERkES. EI3OER 1 IEMiZ ARG
R, E720x1280 LEDER Lt BRAIEIGIE.MX RT1170 DSIRBIFHEHER,

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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700-32171 REV A

E139. ZEIBIHEANI.MX RT1170

EARBIF , BAVEICESDKREEMcsT M1pT_re_cvTERNIRE, EAGIF , BELEHERISNAIRGBS565, M1pT_cs1-27E
WEBE %% IRGB8B8FF RIXLECSI, EMIFN , CSIMAEIRRELERE 241, CSIHEMIRT H32(ENAIXRGB8SSS,
PXPFTF#XRGB8841% IRGB565F 41 tH EIL CDER.
6.1.1 #IREFLT
BEAREMAIRITEOV5640RTRIIEGHS. EABIF , BREGA/IN1280%720 , MTEHE30 FPS,
Hsynci26 12152 |, {§15HTor = 1892,
VeynefB21T , Vip+Vbp =18, FAL , Vror =720+18+2 = 74017,
{EFEIXLEERN30 FPSAIMTESE , FATI LTSGR
« (&0 = 1892*740*30 = 42,002,400 Hz
RGB56518TEE16 bpp , ELLHER.
« #735 = 42,002,400 Hz*16 bpp = 672,038,400 bps
ZRFEA2BEMIPEED , RtEBERNSIREER
« DRPL = 672,038,400 bps / 2 = 336,019,200 bps
MIPI D-PHY HSEH A4
« MIPI HSHE3%Hh = 336,019,200 / 2 = 168,009,600 Hz

6.1.2 CSI-2 RXAHMBE

RT1170 CSI-2 RXIERFBENRGLIRIFRE= 108 :
« RGRTER (CLK)
* {&E&=AIER (CLK_UI)
* BRESHRIUAT$R ( CLK_ESC)

6.1.21 ZRFAIHh
f£28FDSOI CSI-2t&iRep , RERIHPEFRNCLK, RAMHPLAETHRIRTFHIH. AFIPNFHRETLITER :
Byte_clock = DRPL /8 = 336,019,200 / 8 = 42,002,400 Hz

i.MX 8/RT MIPI DSI/CSI-2 , 580kR , 20228E3H21H
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crock_rooT73#EHlcs12_crx_rooT, AR ERRATHFRIZE !
¢« CLOCK_ROOT73_CONTROL[MUX] = 5
* CLOCK_ROOT73_CONTROL[DIV] =8

SRAFIGENS , BIRIEE HLI480MHZIEITHsYs PLL3 cLK, DIVIREISHT , AT¥hiZ9480 MHZ/8=60 MHz,

6.1.2.2 (HEAIFh

CLOCK_ROOT7538flcs12 UI_CLK ROOT,

« CLOCK_ROOT75_CONTROL[MUX] = 5
« CLOCK_ROOT75_CONTROL[DIV] = 8

SIRFFFIZEENS , BRHEE HLU480MHZIETHsYs PLL3 CLK, DIVIGE8HT , AtEhfiZR480 MHz/8=60 MHz,

6.1.2.3 [HEEURIHH
B ESE T RT $hsJTE60-80 MHZZjB), crock rooT7438lcsT2 Esc cLk RoOT,

« CLOCK_ROOT74_CONTROL[MUX] = 5
« CLOCK_ROOT74_CONTROL[DIV] = 8

SRAKIGENS , BIRIEE HLI480MHZIZITHIsYs PLL3 cLK, DIVIRESHETS , AtéhsiEE9480/8=60 MHz,
6.1.3 THaRFE
{EEXLRTMRE |, (I LEEMATIRM T RIIXR. B F RO RmATFHETRATS.

BN = DRPL * @82

230 17.

e = (GRRH ) * (EE&Igopp ) * ( S MTHERIGRRE)
st 18.
« EINHEER = 336,019,200 bps * 2 = 672,038,400 bps
o EHHEER = 60 MHz * 16 bpp * 1 = 960 Mbps
AT HIETEE (960 Mbps ) KFEFHINTEE (672 Mbps) , Rt ASERKREGEIE,

6.1.4 BIFLBMeE

RT1170 EVK EA924 MHzRIRIZHOV5640098E T8 ( XVCLK ) . HRIBVIMARSIRITRNTE |, H1FE42 MHZAYGS=ATERF]
168 MHzEIMIPI{szAT 4,

#220. OV5640AE B STFEE

SiFesittit BFesam iR wmizE
0x3034 SC PLL CONTRLO |{i7[3:0] : MIPIf#&=; Ox1A

FAEE F—ITHE...

i.MX 8/RT MIPI DSI/CSI-2 , $50R , 2022635218
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7%20. OV5640RT5MR B STFES (L)

SiFaaitit HiFaan faik wiz(E

0x8 : 8{\t&Ez
OxA : 108z

fI[7:4] . RGRFEh o IREE——mIERTERT$H ( SDIVO)
0x3035 SC PLL CONTRL1 0x21
{32[3:0] : MIPI PCLKAY$7EE ( MIPIL_DIV )

SABEMEEL (4~252 ) : HJLARA~127THERSEEE , REER
: 0x54
0x3036 SCPLLCONTRLZ |0 o simss
fi7[4] : PLLAR>$MES ( PLL_RDIV )
0 : =ik
0x3037 SC PLL CONTRL3 0x13
1: R
{37[3:0] : PHAEFRFASSMRE 1 1. 2. 3. 4, 6, 8
0x4837 PCLK Period {Z=ATEEER |, pelk_div=1, 1)V 0x0A

{i7[5:4] : PCLK#R5347g§ ( PCLK_DIV )
00 : PCLK = pll_clki

01 : PCLK = pll_clki/2 0x16
10 : PCLK = pll_clki/4
11 : PCLK = pll_clki/8

SYSTEM ROOT

0x3108 DIVIDER

RERHETIRNR S, aHENT
* SYSCLK = XVCLK/PLLFRS7#Y * PLL{ZEEY = 24/3*84 = 672 MHz
PLLIRZSREAIBRET QB S ASHEA | (E3UTFEHA,
MIPIRZERERLA F AR RS -
« MIPI_BIT_CLK = SYSCLK / MIPI_DIV /2 = 672/ 2/ 2 = 168 MHz
GERIIFEERUTATXARFNHSE
« PIXEL_CLK = EZHd4#/ ( SDIVO*PLL_RDIV*BIT_DIV*PCLK_DIV*P_DIV ) =672/ ( 2*2*2*1 ) =42 MHz
E40 27~ 7 IERIZE /31280%x720%30 FPSF116 bpp/aimi@&El FHIMIPHAESHH, SN5ERITER] | $1#/9168 MHz,

i.MX 8/RT MIPI DSI/CSI-2 , $50kR , 2022638218
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E]40. 1280 x 720@30 FPS, 16 bpp-168 MHzEJOV5640 MIPIASEH

6.1.5 D-PHYigE

E—EEREHND-PHYSEE THs SETTLE.

TR | recixineschlcrk vt ({RERIE ) EBR60 MHz, FIEHRSEIEEALI N 1/60 MHz=16.67 ns,
D-PHY R Ths serre?E85 ns + 6 * UIE145 ns + 10 * UIBGSBEIR. 1 & RASEE185 ns—311.67 ns,

SFFRT1170 , JRFETHsseTTLeAINTLID :

T_HS_SETTLE = ( PRG_RXHS_SETTRE+1 ) * RxCIKInEscHYTperiod

230 19.

CSI-2 RXIEHRAVIRENFEFLIBIEBEPRG_RXHS_SETTLE = 0x11 = 17,
Ths-seTtLe= ( 17+1 ) * 16.67 ns = 300 ns
rxC1kInEscATEIRESIX AN ER, EFELRNREE.

6.1.6 OV5640 MIPI;EHz

ERLE—THRIRE | B LIET BB AR BB R ERIGIER R D BT .

El41hpRKE R 7 MLPEUREREE R AHSEIRE AT , Bfth (LIESBRET ) MEREE ( PAINARIRETR ) ZERY
K&,

300nsfYTHS-SETTLERMIHRER R , AEREHFTIAR ( SoT ) HiLFMMFFE (FS ) uEL.

i.MX 8/RT MIPI DSI/CSI-2 , $50kR , 2022638218
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i.MX 8MFi.MX RTEH RS/ =R

El41. OV5640/35/1

RFAEETRRREIREENHSEREILP—X , R LRSS ZiERA R RO ER T, B42rnKE SRR 7 #HiaaFr
YRFIRT 13N EEGRIT. BT (tL) ATRRYEEa LARNUERRLAVTOTRITA.

tL =1/ lg#=/ VTOT = (1/30fps )/ 74077 = 45.045 us

Veyne + VBP = 2 + 7 = 917, [Elth , AIFFREIE UG REGRRSRT A

977 * 45.045us = 405 us

AT

@a% o@
| - .

KEASoAss Mt2zz00: M M M M e

Av:4.270 mV  Av/At: 94.79 Vis

1:404.713 ps 1. 449.762 ps
v:545.419 mV v: 541.149 mV
®.

El42. OV5640MiFFiaAI =

7 i.MX 8MFi.MX RTEEISE/E5
F21. BEER

e DSI Csl-2 Hlig
HEY  BRABEEE  RASHEE | BEBH | RXEEEE RASHR
(Gbps) (Gbps) (Gbps) (Gbps)
i.MX RT1170 2 0.8 1.6 2 15 3 28FDSOI
i.MX RT500' 2 0.8951 1.79 T I I 28FDSOI

AT F— AL
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=221 5MEER (£)
e DSI Csl-2 Hliz
BEY  RABEEE  RASHE | BEY | RKXEBEEE RASWE
(Gbps) (Gbps) (Gbps) (Gbps)
i.MX 8 4 15 6 4 15 6 28FDSOI
i.MX 8M 4 1.5 6 4 (x2) 15 6 28FDSOI
i.MX 8M Mini 4 1.5 6 4 15 6 16FF
i.MX 8M Nano 4 15 6 4 15 6 16FF
i.MX 8M Plus 4 15 6 4 (x2) 15 6 16FF
i.MX 8ULP 4 15 6 2 15 3 28FDSOI
i.MX 8ULP-CS 4 15 6 2 15 3 28FDSOI
i.MX 8Q/D/IX | 4 (x2) 1.05 4.2 4 15 6 28FDSOI
1. D-PHYARSZIEPLLERULPS,
8 ik
ABNETERNSRERR , FHRE T EIRRI.
8.1 DSIGHAEBR
1. BB HEIFRBE.
2. HHRIPCEBEER :
a. IE AR EFNIEEEERIRE D, BTLAEALinux 12CHp< |, fli2cdetect. i2cdump, i2cget. i2cset,
3. MIRETVIRNEFESRIERAY.
4. GBEMIPIETED :
b. MIPI HS{ATEp
c. fGEATH
d. PRESECaTEd
5. RRERESFISOCYUTIERN 2EEM. HIaN , BRESFISOCENEIFRAMMEL.
6. MEERIREPERIEMRIRE 7ERE2L | Hoyne. HBP, HFP, Vsyne, VBP. VFP,
7. MEMIPHRINFEE(S | SR, |OBRBSE.
8. MEMIPISEEE : MEMEDBE.
9. IEMIPIEIRETTFES | ErrsotusflErrsot Sync HS,
8.2 DSIERagR
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8.21 AiELERIHH

BERTHEAFE T RIINERA/AH. ENERMIPIRTHEARSHH. XERRRHERSOCHELNItMEN RN B EE
HHELRORTER , LAY THIIRAN/E0z i TRITRE.

8.2.2 R EHAE(RIDFELER

BRSNS HEBLLPERERIDSIFERES B, ATEPHYES , T EEERMH b RHSERFFE SR EERNFILPIK
&, XMEREMEDREIR, —LETDSIIRHMEFRREMSTRAYEAIBLLPEREISEUAR S ALPE.

8.2.3 $EBIRAIDSIZNEGRIE

MD-PHYYIIRERE , ASEIREDSHEEHFEHAMIPI, SDSIHUESIRREF/IFEF RS A EEIRFEFTF AMNER |, 4531
BEABE NS R =L ER TR R E AT RS, XEREISAUES ( TEERSEUES ) KRR RS
EREETIEEXEE,

8.2.4 TusskrlcE

MIPI D-PHY W S e K (S B IR B SRR O C RS RAT BEEDS ISR BE L AYES) , LMESEFHNEIFERES (LP-11)
HEMZEEEHLER (EoT ) FHIh RGN, MNRTHs- kil FEHEBEIR | T SHDSHTREIEHEIR.

8.2.5 (EMERENEER (EoTp)

FAMIPI DSI v1. 08B BN ESIRAIIDS IR B R EATEHSBIRER 2 FEMIEREREUES (EoTp) . EoTpNEEBIRER
MHSIERIUHIR R L PR RD SR AR SEN | LUMERIEEIRRIEGESREIBRT | Rt LISHteNZIHS (2
RIZER. AT HFDSIHMNEIREZ ANEEREEIEERFYE | X—inEER R AR REEREERAE AR HBE0Tp
THRERIRES]. IXMEOTPRIBBAR i, WRIFEFERNETRFEX—IIEE , B 16FFI28FDSOIRIDSHER E/EA.

8.3 CSI-2BReES
. IEFEEIREE.
2. HMRRIPCESIES !
o WFARIEFIEREORENRE . BILAELInUX 12C554 , Wlizedetect, i2cdump, i2cget. iZcset,
3. WHMERESIIA S e RIERAY,
4. IEERELFNSOC MIPIRTH :
a. BESMIPI HSAZRTER, (RERATEPFOR SRR £,
b. SOCI&ZRI IR EET VAT,
5. ISEMIPHEIIFEB(E. ORINIEESD (RKEEEMIPIDHMY ) .
6. MEMIPISHERE. SIRFMED (MIPIDHMY ) .
7. MEMIPIRESSESE W :
a. ECCHICRCHEIRIRES fras
b. IRQAEE 75
C. ErrSot HSIRES1FEE

N
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d. ErrSotsSync IRESEH1FEE
e. ErrEsc%?&%ﬁ%

f. ErrSyncEsciRSS1FEE
g. ErrControlqﬁ?&%ﬁ%

8.4 CSI-2ERAH

8.41 (BEIBRIZR

MIPI CSI-2{SE iSRRG RIS, TEIIERNE 18, (EEEEEHNEMMERT , NAENEIGE RS st T R MAIEAL.
a0 , EURIEREE T REEFIRGB88BISTLRIXEURE |, (BRULEIRIERESTREFARGB, BGR, GRBEHOMABMIA N RIEGREIE.
WMRMNABLLIEBGR |, MEGERSFRGRBAIEEIRE , NiSEERENER , (BRNEINEGNEE LIER.

9 {&iTh%

RES [S): iR
0 2022438218 AT
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Legal information

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no

liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed

to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such damages
are based on tort (including negligence), warranty, breach of contract or any
other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance with
the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the
publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical

or safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
toresultin personalinjury, death or severe property or environmental damage.
NXP Semiconductors and its suppliers accept no liability for inclusion and/or
use of NXP Semiconductors products in such equipment or applications and

therefore such inclusion and/or use is at the customer’s own risk.

Legal information

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the

specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of customer’s
third party customer(s). Customers should provide appropriate design and
operating safeguards to minimize the risks associated with their applications
and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary testing
for the customer’s applications and products using NXP Semiconductors
products in order to avoid a default of the applications and the products or of the
application or use by customer’s third party customer(s). NXP does not accept
any liability in this respect.

Terms and conditions of commercial sale — NXP Semiconductors products
are sold subject to the general terms and conditions of commercial sale,

as published at http://www.nxp.com/profile/terms, unless otherwise agreed
in a valid written individual agreement. In case an individual agreement

is concluded only the terms and conditions of the respective agreement
shall apply. NXP Semiconductors hereby expressly objects to applying the
customer’s general terms and conditions with regard to the purchase of NXP
Semiconductors products by customer.

Export control — This document as well as the item(s) described herein may be
subject to export control regulations. Export might require a prior authorization
from competent authorities.

Suitability for use in non-automotive qualified products — Unless this

data sheet expressly states that this specific NXP Semiconductors product
is automotive qualified, the product is not suitable for automotive use.

Itis neither qualified nor tested in accordance with automotive testing

or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive

equipment or applications.

Inthe event that customer uses the product for design-in and use in automotive
applications to automotive specifications and standards, customer (a) shall use
the product without NXP Semiconductors’ warranty of the product for such
automotive applications, use and specifications, and (b) whenever customer
uses the product for automotive applications beyond NXP Semiconductors’
specifications such use shall be solely at customer’s own risk, and (c) customer
fully indemnifies NXP Semiconductors for any liability, damages or failed
product claims resulting from customer design and use of the product for
automotive applications beyond NXP Semiconductors’ standard warranty and
NXP Semiconductors’ product specifications.

i.MX 8/RT MIPI DSI/CSI-2 , $50hR , 2022638218

RIFEic

60/62


http://www.nxp.com/profile/terms

BEHESH

Legal information

Translations — A non-English (translated) version of a document, including elQ — is a trademark of NXP B.V.

the legal information in that document, is for reference only. The English FeliCa — is a trademark of Sony Corporation.

version shall prevail in case of any discrepancy between the translated and

English versions. Freescale — is a trademark of NXP B.V.
HITAG — is a trademark of NXP B.V.

Security — Customer understands that all NXP products may be subject to

unidentified vulnerabilities or may support established security standards or ICODE and |-CODE — are trademarks of NXP B.V.

specifications with known limitations. Customer is responsible for the design Immersiv3D — is a trademark of NXP B.V.

and operation of its applications and products throughout their lifecycles 12C-bus — logo i a trademark of NXP B.V.

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or Kinetis — is a trademark of NXP B.V.

proprietary technologies supported by NXP products for use in customer’s Layerscape — is a trademark of NXP B.V.

applications. NXP accepts no liability for any vulnerability. Customer should Mantis — is a trademark of NXP B.V.

regularly check security updates from NXP and follow up appropriately.

MIFARE — is a trademark of NXP B.V.
Customer shall select products with security features that best meet rules,

regulations, and standards of the intended application and make the MOBILEGT — is a trademark of NXP B.V.
ultimate design decisions regarding its products and is solely responsible NTAG — is a trademark of NXP B.V.
for compliance with all legal, regulatory, and security related requirements

Processor Expert — is a trademark of NXP B.V.
concerning its products, regardless of any information or support that may be

provided by NXP. QorlQ — is a trademark of NXP B.V.
NXP has a Product Security Incident Response Team (PSIRT) (reachable SafeAssure — is a trademark of NXP B.V.
at PSIRT@nxp.com) that manages the investigation, reporting, and solution SafeAssure — logo is a trademark of NXP B.V.

release to security vulnerabilities of NXP products.
StarCore — is a trademark of NXP B.V.

Synopsys — Portions Copyright ©2021 Synopsys, Inc. Used with permission.
Trademarks All rights reserved.

Notice: All referenced brands, product names, service names, and Tower — is a trademark of NXP B.V.

trademarks are the property of their respective owners. UCODE — is a trademark of NXP B.V.

NXP — wordmark and logo are trademarks of NXP B.V. VortiQa — is a trademark of NXP B.V.

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, Cordio,
CoreLink, CoreSight, Cortex, DesignStart, DynamiQ, Jazelle, Keil, Mali,
Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore, Socrates, Thumb,
TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS, ULINKpro, pVision,
Versatile — are trademarks or registered trademarks of Arm Limited (or its
subsidiaries) in the US and/or elsewhere. The related technology may be
protected by any or all of patents, copyrights, designs and trade secrets. All
rights reserved.

Airfast — is a trademark of NXP B.V.

Bluetooth — the Bluetooth wordmark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP

Semiconductors is under license.

Cadence — the Cadence logo, and the other Cadence marks found at
www.cadence.com/go/trademarks are trademarks or registered trademarks of

Cadence Design Systems, Inc. All rights reserved worldwide.
CodeWarrior — is a trademark of NXP B.V.

ColdFire — is a trademark of NXP B.V.

ColdFiret — is a trademark of NXP B.V.

EdgelLock — is a trademark of NXP B.V.

EdgeScale — is a trademark of NXP B.V.

EdgeVerse — is a trademark of NXP B.V.
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Please be aware that important notices concerning this document and the product(s) described
herein, have been included in section 'Legal information'.

© NXP B.V. 2022. All rights reserved.
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