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GHNHSRIUAIRTEL,

« FEREERM (SOC CSI-28R7ReR) , ALABITEEE Trs-serne SECRIE NS SoTL Z BRI AT A,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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i.MX 8/RT MIPI DSI/CSI-2

3 DSl

RENEDSHEALIR B RREIMANEER E4 RS, BiEAhE, TRITTLIHMASFHETRS, HRESTHER
BRI T ASERTARIAT R MXAL R AE RIS T, RATRENYUBERERTRANE Y. S HARNEE
REPIHEERTRRGNIMTS, WMEIRLIE (GPU/PXP) | ERERIE. WREEFE.

3.1 &

DSHEEEAEREMINEIRSE (MNBMER) ZEIEN, SEZANEMIPIEREMEEN £, KFADPI-2, DBI-2
MIDCSTREEISERME RIS E. DSHRIRISETEGREIE. woEMFI. HESRSIRBRYIEAS,
EEEFANINERIESETHTEEREREEIINR, SMIMRR. SHFRGRER24U (bpp) BRNIBEE

TMEOFTE241 5 AYEHERE. vsync, hsync, enableflEERRTHPE, FE28MHRIBANSS. DSHEEAE,

HRIED-PHYR{ERRVEUEEIEREE, FJLMER4-101 5 I AXERAVEDE.

Low Level Protocol

Data Control

Packet Based Protocol
ECC and Checksum Generation and
Testing

Application Processor Peripheral
Pixel to Byte Packing Formats
Application Coded Bitstream Format ] Application
Command Generation / Interpretation
Data Control Data Control
e < :
gpevs  [[[]]]] 30 sos [I][]]]
Data Control Data Control

Low Level Protocol
Data Control

peos  [[]]]]]

a0 sois | |[[]]]

Lane Management

Lane Distribution and Merging

Lane Management

Jom1)xabits] | [ [[]]

Jomvnxaoip] [ [[]]

Data Control

PHY Layer

Start of Packet / End of Packet
Serializer / Deserializer
Clock Management (DDR)

Data Control

PHY Layer

Electrical Layer (SLVS)

High Speed Unidirectional Clock

| ..

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

Lane N — High Speed Unidirectional Data

E8. DSIE

3.2 HFRFEREENR

HFEREMARE TR FE A TSN EAN TR, LT HREEECHISIINF. FralfitEn
[ERRTEEEPRMETE, BREENIEGEEE R ETNEEA, NERT, BMER. —RBA—TK
By, BRIEIGE GRS AR,

ANI3573

RIFEiC

AR AR AR R IR PR,

$E1.1lR—202448H13H

© 2024 NXP B.V. ki,
R IR
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AT T B E R B RR— RS BInERk. XMESFEFR LAEREINEL (FPS) BHZRIEIA, E4R)
TR ERR24 FPSE24 HZ{FARTFEIRE. MREFETa (BIUIEREF) FEAR6OHZEESRIMIIEMRE

X—REREERAICRTRRE, BFRTHFTRBNSERTRER, SRS AR R —

17, 2EXE, LUKEDEREZIAN, E£TF—THREERITH, RN B xRS, B2IfT—
BXERITR. BB 7 EFRIER.

Linel ¥ OO »

Linez ............................................................................

Line3 | s I

Last Line | s T N

e ‘ -----

Ot T —

Electron Beam Horizontal Retrace Vertical Retrace

E9. CRTE RS SHHIE

EXAVKFEEAZEREN, FE—ERNIERCRNGREIE, BE F—THaRiRE R, BMNIERAKE
iHEERR, H=1"ARAIERSHR.

* IKERIEE (HFP) @ ZYERFNABMTHIRIRAT, KAFIEEEERAIFEZRIAIEIRRR.

« IKEREBKA (Hoyne) : EYEHREIS FRIREIFTEAIREIERRE.

* KEBEE (HBP) : FIFHEHRLRS F—1TZRiisE SRR AR AlE R,

FEHREAFE—ENE, WAEEHRER, HUALT=58524EMK.

- EEHRIE (VFP) : —BERTEGN&E—T, BEECRITFERAEIER.

- EBERSHEKH (Vsync) : BtRMFRIRERE RIS B RIR EERRE.

- EHRE (VBP) : HEFHAS—1TZRI, REEEICHRATHEAIRTENERR.

RS F BB AT RN ERERE TR, BRI RX LB TR AXMTINEGE (HDMIG
AYESAECSI- 2RI ANEHGEIE) FTIF.

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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i.MX 8/RT MIPI DSI/CSI-2

3.21 &E, MRS

BFRE—TERANRRER, ETERFErAERNTET SOCHIDSHERERAY. GREEMNLEIE.
M EEITHOREBRITIEH. GREETFERSATSMERER. XEERERE X TEGEEES T Brds
AIE.

BB (X, Y) BRELEET AR (EHE T,
EI0ERT BRI ESSBEMEBTRXEAIXE.

Total width

HBP HFP
S e hie
a T Active width
T 3 <
¥ VSVNC width
A
VBP
¥
Datat, Line1
=
()]
o)
I
s Active Display Area
2 Active Height
v | Data(n), Line(n)
VFP
4

ENo. BF B TRHRSXR

EUGEIRAIRNIKFATLAHSYNCEKHENESIRG. ZBKRZ/ERHBP, AREERUGELUE, =EREHFP.
HSYNCEkiH, HBPFIHFPIAfEFRHGRIENNEERLL,

VSYNCEKRRSEHIMAIFE. ZBKhZfERVEP, REREMERIT, &RERVFP. M T—TEGMESLR
2. VSYNC. VBPHIVFPIERKFEEGITIE RSN,

RSt RRIFHE REIEMRIE SR, X TT AR NERITT, ST HEREE—MER. CRASHE
B EREMARFHIERT .

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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VERTICAL TIMING
VSYNC ] [ 1
VALID
LINES L0000 OSSO
1
VSYNC  Back o Valid Data " Front
Pulse Porch /S Tl Porch
I < S~o
"‘n_Qne Frame

~—
=

.,

HORIZONTAL TIMING ~~-.___

CLK s =
I”’ I b -~
HSYNC l | | |
|
!
ENB [ |
|
VALID i l
At KOO0 01 108 T06 [0 [T T T T T TomXXO0COOCO000R00 KRKKKK
HSYNC Back Valid Data * Front
Pulse Porch Porch
One Line "

EM. EEHKERFNHXR

EMN@RTHSYNC, VSYNC, EHEEIHHEIEZENIFRR. BMEEEERERRMEEATERETE.
ENBESHTAHBIEEMIEERINES. IRBENBES, SMEEEETRSGHIREIEBRIANENORGRR
=,

3.211 RI—ASERHSSHRHXR

SMPTE 274 MmERE X T FMBRIERIEERMAIDHFRMMER, ZIREE X 71920 K FEMERTN0801MEM
17, 2111920 = 1080 = 2073600 MEEER. IT22008FNEITE, XIFEERHBPAI48(&RE, HFP/I88
RE, MHSYNCEEEH44{REK. HDIRERRIEN25 1M EETAIVBPA361T, VFP/941T, MVSYNCEE 5T,

Eit, —EniESRAEUESIiR L8 52200 x 1125 = 247 5 KR RHE AT,

ARG, 1iE7930 FPSATRAMEERM R LB S EIME G ESRLARTRAIMERRITE., REMT = 2.475
Mpix * 30fps = 74.25 MHz,

3.3 MIPIRREEIRZFEDO (DPI-2)

ErREREEO (DPI-2) EMIPIERERR—MrE, EEEEREH B RETINE P80 B e RAIFT
®O., XERREREHMNELERD BB ERREIER, IMREFBINREEMRE A AIE K. DS
AEISOPI- 2 FIETUR IR, XM ROBERATEELERN (RREMIPI DSIH) LCDER=RZENE
ARSI, FESSOCHERX/MEL (SEURIARR) EIPERZ EEREGRETE.

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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Display
Host Module
Vsync
Interface Hsync Interface
DE
PCLK
Data[23:0]
En2. DPHEOSE

EN2R R TiEADPIEN, LUREMIERNERRZARIXREES.

* PCLK: GEIHEERFMH. GREFEE—MEREHREE. ETERERPCLKE EFGREREGERE
& ZRITNELSRIETT, RATEEMISRIY FESHIRRI .

- #iE[23:0]: ENMGREBIHTHIBERENTLEEERTBER, HTHIRESENEERTLINCE24
.

* Hsync: ZWKFESESHFEETKFHERITHFE, FERGRITIPRIEEREX.

* Vsync: ZzEHESESHFSHKEREGIEMAITE, FERETTRIREEERE .

* DE: IZEUEFRE SR ENEGREIEILELE R, BIbRMRALIEEL (LV) BHREMES,

3.4 MIPIERZE1S

MIPI DPIHSERE X T IR R BN B EREENS, FrERFSMIPIR B RSB EixX I e hag—Fh, IXPUFZEN
Birsittt. BRREICREEHANEGIERSEA B NERAENENIES, BRER 7 ENNETR/EMN
BRI,

Display Driver IC

RAM NVM REGISTERS
Display / \
»| MIPI RX Timing Driver >
Control Circuitry Displ
SOC T ISplay
| . Power -
> Control Interface v
Supply
AN vy \ /

EN3. MIPIEREEE
IR BENFEE LBFARE. B3EE2. 3F4RAER, HHSOCH., RIFIHTENNESR.

FN. MIPIZREEERBHESR

A %8N B2 B3 #KB4

EhFhERS X

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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FN. MIPIEREEEBNES (58)

i.MX 8/RT MIPI DSI/CSI-2

HiF FEN PRI HEI3 HKRg
b A ITEZEEE S X

tEa X X

EZ KRS X X

MmO X X

3.5 DSIHLSTMREBYIF

EM4ER T BERERXESKFIEERFRIIXR. EETMERSFIZERE DS RIAFTES LIRS,
FR2ENT BrstliEERENSH. SRXEEAMETREIEFIS, MEEEr=SHERERNEREE

HIESICEIEFA .
Total width -
HBP HFP
= < [ >
a T Active width
T 3 <
NP SRR T
VSYNC width
A
VBP
Y
Data1, Line1
=
o
©
T
s Active Display Area
2 Active Height
v | Data(n), Line(n)
VFP
Yy
E4. RETrRESH
=12. iR ERHESE
S g =IME =AE B &iE
t 17RTIE us
Thsa IKEREBHR s HsyncEafE
thep IKFESER us
thacT ElGEUERTE Hs
HACT BITEMEGR pixels
ANI3573 AR HHIFTE R RIS AR S PNATR. © 2024 NXP BV. iR#FRAE.
RIFE%EIC £1.11R—202458813H AR E
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F2. REHNETHESE (£)

B84 iz BME|RK(E | B &iE
thep KRR us

VSA EHRLSEH 7 Veync B
VBP EHER 17

VACT BERUT 7

VFP ES=E 7

3.6 MRS HE

DSIHLEAYZ O E B RIREFH TEGR S LEUBERFEERFINL, LMEBIIEIERD-PHYERE(EHR. DSHEKFFITEL
E. EEEHmS, FFETIIIEIRE, AREFNEESHNEENRL, BEEBNFTRXEIPHY,
LAMEEIT SR THE I TR e,

EGEIRF RS ERMERAD-PHY HSEEFRRUFHANIEIREAIX, BRMEIECRE —— SRS

=e:

s BHIREEATAZHGSELNHSTMEXSE. EMGEIESBETEESEN, WHynFVeynfliiEk. RAT
NREEHIEE, FIUTUREYMNEIRSNBEEXERNNFEE. BEIEENKENRINET, SIEECC,
SRS ERKEUESAIRL.

s KEEEATERARGRSEHMGEIE, SER— HETHHEERHEEHTIHKE. RN KETLR
MOZEI2 - 1Ty EE. BMEESU— N NFHHEIESRLR, L— AR E RS
R, MRHFFTAZT, WKEREREIA6FH. RAFIESIHKERGS541FT (2/16-146) ,

ENS &R T R SR IR AT /XS],

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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32-bit PACKET HEADER (PH)

SoT
Data ID
Data O
Datal

ECC

EoT

Short Packet

B7 B6 BS B4 B3 B2 B1 BO

ENS. HiEREH

(] o —
| = | TcCc | O
o | 8| 532|028
wn c | 282 | w © ©
=) (] (]
y
32-bit
PACKET HEADER
(PH)

VC DT
— i
VirtualChannel Data Type (DT)
Identifier (VC)
Data ID
slo] ¢
2 S
2|1 2| 22 |k
+ - —
O © -
(] (] O

PACKET DATA (Payload)
Length = WC (bytes)

Long Packet

Y
16-bit

PACKET
FOOTER
(PF)

3.6.1 ¥EEIRSLAYEIHEIE
BMNREIRL PG FERAVSURID[5:0 | B THIRERE, KI5 TR EAF KSR DA A REURREL,

T3, HEses

RSB (+7Nidl) SRR (THE) |k HiREE
0x01 00 0001 BRLSEY, EERLHA &l

ox11 010001 S E, EERSER 5]

0x21 10 0001 BSEH, KFEEEFHFH &l

0x31 110001 SEEM, KERELER a2

0x08 001000 fEMELER (EoTp) ]

0x02 00 0010 e (CM) XFHhS =

0x12 01 0010 TR (CM) FE®S ]

0x22 10 0010 KAINEDS ]

0x32 110010 Fiaohgan< &l

0x03 00 001 —RIEEIREEN, TBH &l

0x13 01001 —MRIGEUEREN, MME5E &l

0x23 10 001N —REEIEEEN, 2158 &l

ANI3573 AR HHIFTE R RIS AR S PNATR. © 2024 NXP BV. igtSFa.
RIFE%EIC £51.14R—2024£8 H13H AR E
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3. GiiERE (%)

EESERY (INiHtH) |BUERE (TiEE) HEd HiEE %R
0x04 00 0100 —REIREIEE, T2 5]
0x14 010100 —IREIREIEE, NS 5]
0x24 10 0100 —REIREIEE, 2188 5]
0x05 00 0101 DCSTEHUREEN, T2H =]
0x15 010101 DCSIEEUEREN, 1ME5# &l
0x06 00 0110 DCSIEEN, T5# &l
0x37 nom RESAREEGRE AN &l
0x09 001001 THUER, TR K
0x19 011001 HlRSuEE, TR K
0x29 101001 —RKEIRESEAN K
0x39 111001 DCSKEIRBB N/ Write_LUT&HSE K
0x0C 001100 MEETEIEER, 200IYCbCr, 4:2:2t&= K
0xIC 011100 FTEIGERR, 24(IYCbCr, 4:2:218% K
0x2C 10 1100 TR, 16AIYChCr, 4:2:2t8= K
0x0D 00 1101 FIE%ER, 30{ZRGB, 10-10-104&=( K
0xI1D 011101 FTE&ER, 36MIRGB, 12-12-124&= K
0x3D 1101 FTEMGERR, 12IYCbCr, 4:2:018= K
OXOE 001110 FTEM&ER, 16/IRGB, 5-6-5&= K
OXIE 011110 FTE&ER, 18IRGB, 6-6-618= K
Ox2E 101110 BT, 18IRGB, 6-6-618z K
Ox3E n1mo FTEGER, 24URGB, 8-8-81&z K
OxXOFOXXF, XX 0000 XX 111 BDER

FIEE REBFIERIEERIND

EREHIEE T, HBRDFHERNFHNELENEIEE. Fal, fEDCSEEHIEEEAF, HEIDOXISENXT

— 2.

« FIREOFTIEADCSEAMGMT,

s FERFLESTIENENSEHL

FREGREID 0x227E X AIKIAIMR AR BHIINENE, RItEIROMEIRFHAZ.
EREEES, HREDFLEEANFIREESFIHE, BUETEEN0E65535.,

3.7 YSMRIROIRIF
TR RIS LR R R ERVERATRARERHR SRR S0IRE, ERIETH, SBRERTEER
ISR IS, BNtk AR B LR B B RIR R SR,

DSIRS TASMET AR EHSIFEIMEI, BEURRINF. SNEIREMIMNFERRE T RMEIUESIER. £
TELH, REEAZEEHIRCBER (BRWN) SPoRIMEES. Wit XERNESEREETLPER:

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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* TREHKPIARRAIET: (E/NEIRFEBEERGIIR T, BERSIPEE.

s WRETEHIAFRAEI: S EIMERY, EFAFERHERRLKTER, BB NMRSSMHRER.

« /AR RCBEXRMECLIMALESE, HPRN (SRR SUSHEMMEHmEMEIDSHEIATIIHE N
SEZAT(E],

FE: I TIEHERENF, BEIEEIEEAHE, GiFHIED. ECC, URKRRIFE. XL LERED-PHY

PRI B B BRI T A AR it e

EN6RUT =KD B ER=FMUMEERNE FRIXE. Hica(fInfEElR (BLLP) 2UBMEIRE (WEER

MEEEME) FENERRINEIRERIATER.

O O O
H] [H Hl (H| [H] L
s||s SFBPEII;
s| |E allpllp| M

vivivAw.

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

nn<
mwn<g
mon A~

Low Power Mode including optional BTA
DSI Blanking Packet: Horizontal Back Porch or Low Power Mode
DSI Blanking Packet: Horizontal 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

Ene. IR O R FE Bl

3.7 FHRSIKPAIIEREIEN

LAEASEC, AILUBIE DSIRITHERSRAGIEDPISRERIRS 7, BIELEOPIGHEMERIINFEHIER, NES
ORISR, BN, RS EERERESIERAERITHARIEBKTAIERE S IR MX SRR E A,
7R 7 DPIREIRIRS FRAID S IER BRIR .

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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Vsync | ﬁ
Hsync| | I |
t_* (VSA + VBP + VACT + VFP)
t & t t t t,
=\ = Y N N AN =) =
v|H|H|, |H[H]H v|[H|H HIH|[H H{H]H H{H[H], [L]v
ssfs[Csls|s|s|os] - |s|s|s|thl - [s|s s[5 | Active Videols|s|s|Ptl... |s|s|s|B|p|s
S|A|E S|A|E EJA|E S|A|E Area S|A|E S|A|E M| S
/ _/ —/ NN B —/ —/ N
VSA (lines) VBP (lines) VFP (lines)
Hsync .
DE |
DATA[23:0] A XX XXX X XXX XX
_-""" thee
t thsa thact thrp
= -
H HIH H HIH
S|HSA|S|B RGB HFP | =»==mree S|HSA|S|B RGB HFP
S E|P S E|P
u -
VACT (lines)
EN7. sEsUiEONE: SREFRTIEEERIESERER

BE, BRAKERSEM (HSA) | KFEER (HBP) FIKERIEE (HFP) HBEHAHIBREUESE:, FHKE

(BIEUREFE) MTEERNS/MEIRSLHIEFMAENBEEER. 3E, NREEBHATEMNHSIE Kk
FILPEAHERIRE, LPEFRRFERRIABEREIRE. XHERJLIEE. £HSA, HBPHIHFPHEAE], S
RARFTELP- RS,

3.7.2 FRSHHREREIRR

XFMELEX_ EEEARIRI—FEaEN, RREENESEKTFE. SMNERETLMRESENEKZING
TNEESEHHIRSERERESHT. GROEDERSE(IEENFTERZEO (MDPI-2) HAUEHIEZRE
@, ElI8ER s DPIERRFSDSENEEINXE.

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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Vsyncf_w P
wsyne[ L [, L[] [ 1 [ ] LT L
t_* (VSA + VBP + VACT + VFP)
tL tL t|_ t|_ tL t|_ tL t|_
_______________ -
Ve HleL HlaL | [sL Hl8L| active video |2 ]BL Alac|Hlec S|V
IS b IS el S P S 7 s S P S ol S P [S P Pls
s s s s s Area s S s M|s
N R N\
VSA (lines) VBP (lines) VFP (lines)
Hsync 5 e r_1 o
o | ] | ]
DATA[23:0] X XXX KX XXX X XXX XXX XK
_,-“"? thep e
t thact thrp
~
H|H H|H
s|e RGB HFP | vevveenes s|B RGB HFP
S|P S|P
—/
VACT (lines)
Ens. IS OE: FRESEEIERRER

SE— M IERAEN R, MNREEBRIEMHSEIEREILPEIHERRE, LPEIFRRIRSFERRAIAEN
HiREIEE. XEEAILIEH.

3.7.3 kiR

EXMMEIUT, GEREUERAT LSRN R4S STV BB RIRI B . IXTRIBIHK 7 DSIRISI0FE, FHEhE
B FRORMEEER (TieTmue) HEEARIER, EI9ER T DPIEEARIFIDSIEIREAIXER.

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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Vsync|_‘ 3
Hsync I_I_I_I_//_I_I_i—l [ 1 W LT L
: t, * (VSA + VBP + VACT + VFP)
bt | tL Lt b Lt bt
R 2 S iy
M NED HlgL|H[sL HlaL Active Video HleL Alac| P lec |5V
[ p S ol S P S | S Lp S ol S p S Lp Pls
S s s S S Area s S S M|s
N R N\
VSA (lines) VBP (lines) VFP (lines)
Hsync 5 |7 N
DE —l ’—|
pATA[23:0] X X XXX X . XA XXX
-1 thes .
tL tHACT tHFP
—~
HIH HiH
s|B RGB EI'; HFP | oveeeses s|B RGB E'F; HFP
S|P S|P
/
VACT (lines)
Ehe. fMEIEONRE: RIER

SIRARIUAREN, NRERHAINEMHSIEREIREI PRIFBRRIRE, LPEIHRIRFRERRAIABCH
fCdEE. XIS,

3.7.4 BEER

FTETERID-PHYEIREHIRIMKENIFT, DSISSHERETHEASRNANENFTRE, NtifxEE
ERENIRREIE. XENSSHEMEESNFTIE. R4 TIHFEIBERRENR/NFH
5. XEEHEEATTEITE.

F14. DSUGESTBHEN

iEfEy BRI SHEEGE (B HiRGKE (%) M
MEFTR&ERR, 20fZYCbCr, 4:2:2 20 2 6

FTa&ER, 248IYCbCr, 4:2:2 24 2 6

F18&=m, 16fiIYCbCr, 4:2:2 16 2 4

F18&&R, 30{IRGB, 10-10-10 30 4 15

18G5, 36IRGB, 12-12-12 36 2 9

FT8&ER, 12iIYCbCr, 4:2.0 12 2 3

FT8&Z=7, 16IRGB, 5-6-5 16 1 2

FIE&ERR, 18fiRGB, 6-6-6 18 4 9

MEETEIGER, 18IRGB, 6-6-6 18 1 3

ANI3573 AR HHIFTE R RIS AR S PNATR. © 2024 NXP B.V. ki,
RIFE%EIC 1.1k —2024£8H13H AR /R IR
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4. DSUGEFTBIE (88)

#HiErEt BREME BHIEGGE (R HIREKE (F9H) I
IT8&3ER, 248RGB, 8-8-81&=, 24 1 3

N HEESEROKE, REGENBERET. B85 (BERNEENERETIEE) SRSIZENEEIE.

3.8 wEItHE

ERGRITHIEHESMERS, YtE—EXRESY, ASENNERSEEFMPISEH TR,
GRS ESMERGIEAIER T, TEMEGRIERIAT:
Pixel Clock (Hz) = Hypp * Vo7 * FPS

E20

XE:

* Hior= YT =B%UKZR+HSYNC+HFP+HBP (&%)
* Vior=RiE=8{T+VSYNC+VFP+VBP ({T)

* FPS=8FbiE]

HRFEEREEMTRUS MEEINE, AERUTARITE:
Bandwidth (bps) = Pixel Clock * Bits Per Pixel

E21
BXEMERINE, BESNES.7.475.

BEEHEESE (DRPL) EHERURRRITHIAEBENSE. RIEDSHE, MEBERDA—, &Z
7904,

Data Rate Per Lane (bps) = Bandwidth / number of data lanes
E22
MIPHEO2WEIEEZR, ELLD-PHY HSE s HIR BB BB EIREERN—F:
MIPI D-PHY Clock Rate (Hz) = Data Rate Per Lane / 2

E23

3.9 DSIZZHIHECE

BRMIPI DSI/D-PHYZEHMIFERRAIMX RTHILMX 8RFIS H R EERN. E55/5ES2RIRERRE, BIh868
B, ER24RRhRFAFIEEEON L EERA,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
RFE%EiC $1.1iR—20248813H AR R
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HS BIT CLOCK

TX ESCAPE CLOCK - ik p
—P>

EYTE CLOCK CLKN

RX ESCAPE CLOCK
l i /8 » DO_P
>
PIXEL_CLK D:O_N

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

HSYNC DSI
—» DPII/F
DE / HOST

D E———
DATA[23:0] CORE
—

Yvy

» Dn_P
» Dn_N

PACKET I/F

E24. MIPI DSI/D-PHYRS 1S

3.9.1 HS{uRIh

D-PHY E FIHS (AT sk A B SIEDDRATHFIFTIRT ¢, XA IOEESTEREIEESR, FASHSOCH,
LHAID-PHYBHEIR (PLL) S4EMIZATEP. iMX RT500;8HED-PHYSIEIR, WAIKIRERZRTEH, SIFROELPLL,
3.9.2 FHHIH

D-PHYF=4EZT5RG4h, SRR AHSHAIATHPEIEIEZRAI/8, D-PHYHECE NLERL CopsEiEiE. & mM125MHzH]
FHRIHR. DSIEEHSISIREEOSFHREEL,

3.9.3 BEStRIURI ¢

MIPI D-PHYERTXER BRI P PRSI RIA R EIRE R, ZE i iSRZBEE12MHZA120MHZZ B,
MIPI D-PHY S FARX R ESRY $PERL (R IDAE SRRV, MIPIHEESKIZAT TSR A B ESLPRYSTSRZRAN6 7% 2
150%.

3.9.4 {GE=AIp

DPI-2fZ (RGP, FrADPI-2ESEBSZAfthEE. DSIEEHIRRHIDPIFHEIER AT RS ZIL
RS AR FHREE. GEROFTIRERGLI T ANPRXER:

Byte Clock Freq > = Pixel Clock Freq * Bits Per Pixel [ (8* (DPHY:LANE:NUM))

E25

B

o FHITMIR=F AT hHOSRER = HS (AT /8

o GEATHPSAIER=DPI- 282 O _HEEATEAISAER,

« BMEEMIAEL=DPI-2#2O0 ERBREXRN, BAIAEE (WFR4) .
« DPHY_LANE_NUM=MIP| D-PHYEEGE@EEEL (1-4) .

Xt

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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BE: WRFTDHRETBEX—EK, IMIPIEELZ %R EDPI- 272 [] LRI, ARG FH.

4 DSIRfl

iMX 8F[i.MX RTRFIEFHEETZT KA TN AREHIDSI/D-PHYIRMR, BXTZHRMERERNER,
BENE/T,

ItAh, NIRRT %R ERREERIBE ], MA—ERE ERERAIERK,

4.1 i.MX RT1170 DSI7R{5

i.MX RTI70 EVKE—NEIZRYERENR, AJLMERERMNINBAIRMNSE., XM EResE—R5.55¢THILED TFTHE

R, DHPERNT20BEF280GER, HERSNMERR. E268/ TEEEIRTI70 EVKAIERER.

- £y lea- . C): .M X SO e e WA e G
[ }@g. 7 E—“.-i ¢ S o e i 2
> "= - 2 3 - 3 'T_. > 3 = =1 > e} - — et V. —_—
7 R P4 - 4 i e

......

E126. &55.5%5 < TFT R RE2hIRTINI70

STFAG, FHAT5EIL SDKMIFHAIELCDIF RGBIER IR T MBFrENERSAIRE., ELCDIF RGBIIEREX 7 iMfAfE
FAELCDIFIRGIFZFFIRANTFTEIR, WNRIRFIERRIET, — MEFSERRE LB, SXEIERERILSNEEED
SREDW,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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4.1 MEERRT
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RESMITHPIEHSFRZE, DAEGRFE. MERNERO YR EFTFE. FTLANES.8TRIMNE

BT ERRERTTA.

WTFTE/REFFRaydium RM68200 R/ EHIZ8IC. RME68200#UEFARFHIDS MBMER BT FF S ENZKRIS A7,

#=15. RM68200fDSIEE]

B faig BME | KBYE BXE| B | FH

Brewy FrEBEm R SR 250 850 |Mbps |WXGA

TBR2 B 1.7 Gbps |WXGADHER, 2iBE
t iTHERTE 12.8 us FPS = 60 Hz, VBP = 8, VFP = 8
thsa KFERESBXAETE us

thep KEEER 05 1S WXGA

thact B EER ) 9.6 192 |us

HACT BITEMGE gool'l & |WXGA

thep KRR 05 us

VSA EHRSEMETE 1 7

VBP EEG 8 7

VACT BIEREIMEITEL 1280 7

VFP =TI 6 8 7

1]  RM68200FILASZiHEE(T800{5EK, {8555 TFT LEDBREMNZIF720(8 %,
BEARGIFR, FRATIUTSEH (NRRBFRER) -

- EHIREE=1280

« EREE=720

* HSW=8 (X&HSYNCE(HSA)

* HFP=32

* HBP=32

o VSW=2 (XZVSYNCHEVSA)

* VFP=16

+ VBP=14

(ERIXLESEII60 HZRIMUESR, FrERUGRITTFILITENT:

o &ERE= (1280 + 2 +16 + 14) * (720 + 8 + 32 + 32) * 60 FPS = 62,346,240 Hz
ARG RIENERGB888, {#F24 bpplIinR. XFMZEMN A LATEA:

. HES = 62,346, 240 * 24 =1,496,309,760 bps
ZESFER2EEMIPIED, AtEMNEENSIREERA:
« DRPL =1,496,309,760 bps [ 2 = 748,154,880 bps
Ett, MIPI D-PHY HS{RT /i Fa A FDRPL,

* MIPI HS{sIAT$H2748,154,880#2%

ANI3573 AR AR AR R IR PR,

© 2024 NXP B.V. ki,

vz ES TS £51.15R—2024E8 H13H
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4.1.2 AHMEEH

RIS BERARENENRR., VUSRI, BRiEE. AN/ SEROAEREE. LRAERFIER
ErgE LA

o {GEATER

o PR EL AT ER

o MIPI HS{AzAT 6

4.1.21 (GERINEE

Bt /HeLCDIFIRNRBIGERM. 1ZIBIS G R TT SEREUE—EHHEIDSHERAIDPIHT, CLOCK ROOT69
BHIELCDIF CLK_ROOT, MBI ESERUATSFRIRE:

« CLOCK_ROOT69_CONTROL[MUX] = 4

« CLOCK_ROOT69_CONTROL[DIV] = 9

ZEEFX (mux) IRENS, BEESYs PLL2 CLKIG{TE528MHz, DIVIRENRS, eLCDIF&ERRTHH = 528
MHz/9 = 58.666666667 MHz,

i2E: 58.67 MHz PCLK/\FF60MHz, FtHti#EZNF60Hz,

4.1.2.2 [iiE (Escape) BIthigE

CLOCK_ROOT7 2= TXPR B Rz UAI$MR (MTPT_ESC_CLK_ROOT) . AWHIRIBHERERUATEHFRIRE:
+ CLOCK_ROOT72_CONTROL[MUX] =1
» CLOCK_ROOT72_CONTROL[DIV] =1

SIRFTKIGENIEROSC24M, BI24AMHZRHES. DIVIREAISSEERLIA, R ERtREIZE 924MHz,

RXFOTXEE I EARNER. 5— T INEToMmes, RATTXHER. REPoR=samFEaLL

TRE:

* EscClockGroupConfig.DIVO =1

HERR12MHZRYTX B BRI #F124MHZEIR X B B AT £,

ZE:

EI58.MX RTZSIRIAT 05 Tias Al e =B O -

. EEFMEHRIEHE 7SS (clock ROOTO control-CLOCK ROOT78 CONTROL) &AFLIESIHIFE
DA1: BOBTEEATEHRLADIV + 1,

2. iMX RT SDKER#YCLOCK SetRootClock () MAITEXHIDIVHE ], FUE A ENCES 8Ll 2
DIV+1,

3. iMX RT SDKER#{CLOCK SetGroupConfig M ENHIDIVHGE], BB e o ELImRI9 5
=DIV+I],

4.1.2.3 HS{uRMMEEH

RTN70 D-PHYE4RHSAIET A EREEIR, D-PHYSERIAERF I, FHI e EHSAATRZRA/8,
EESMNERAFRT, FrEHSART SR KT ETF748154880Hz,

RTEIERERTE (BUEID. ECC, REMFT, RAittEE) SHE—EEH, BHSARIHMREN748154880
HZFRREIRMEBRIR ST, EAMIS, BAIEMRIRE)D1125, XEMTHIMNITRERE. SHERFE
PATERREE— N SERPN=125088 (M. NFIO) . ERLATATECED-PHYIRIART -

ANI3573 AR R AR RN, © 2024 NXP B.V. KZiUHA.,

vz ES TS £51.15R—2024E8 H13H AR IS
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D-PHY PLL Clock output = REF_CLK *( CM |/ (CN * CO ))
E27

E28 B T BIBIRRIE AR,

REF_CLK "Magic" Analog CLKOUT
/ N Block / O
Input o
Divider Feedback Divider glt\iltlzg'ﬁ
XM

E]28. 28FDSOI D-PHY$HBIAMERE]
CLOCK_ROOT7134ID-PHYSIAEIRSEAT$H (REF CLK) R (MIPI REF CLK ROOT) , HIRABAVGERRIL
THFSRIRE:

« CLOCK_ROOT7I_CONTROL[MUX] =1

« CLOCK_ROOT7I_CONTROL[DIV] =1

iR B D-PHYSHERSE RIS EC & (E A 24MHZIR %28
(PR ERAT R 58,667 MHZIlI%, 24 bpp, 2MEIREIEANI26EE, BRI TFHERARIEIRRE:
D-PHY{zAdEH= ((58.66667 * 24) [ 2) * 1125 = 792 MHz

WRETE THIR R HIMERFISEATEPSNEE, SDKREIDSI DphyGetPllDivider (CN, CM, CO,
refClkFreq Hz, desiredOutFreq Hz) 2=IHNACM. CNFICOKZEIIEMAIDINE. WMRKAZIETITHY
B, WREERNE. ~MIBERUTSE:

e CN=OxIF [*=1%/

e« CM =0xCl1 [*=33*/

*« CO=0x0/*=1%/

A TEAIEE SR ED-PHY SIfHEERAT A H = 24 MHz * (33 / (1*1)) = 792 MHz,

E|2982D-PHY HS{E@HRTEIE S EE. X EDDRITHAZ, SEFRARAN792 MHz/2 = 396 MHz,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
RFE%EiC $1.1iR—20248813H AR R
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E]29. MIPI DSI D-PHYR3§HESE (EH)

4.1.3 D-PHYiZ&
NE2B5IHATIA, WIRECE—LED-PHYSE A BEIEFMA NF IR HHSE IR,
K165 T EEINHSBIREHAID-PHYR RS RIS 748,

#16. RT1170 D-PHYE B S1F2E
P B e
LU TS80EEH \HSIRT

FERFTRHERID-PHYR FE4L. isOMS/IMERI.
Tew-rre =EFEIHA* (TXByteClkHS)[‘]

0 = ENHER (F3F)

TCLK-PRE CFG_T_PRE[NUM_PERIODS] 1= —/PIHER (FrEs/IME)

2 = MY EER

00: Ths-prerare = 1 x TXCIKESCEIER
01: Tus-prepare = 1.5 x TXCIKEsc[EIHA
10: Tus-prepare = 2 x TXCIKEsc[EIEA
N: Ths-prerare = 2.5 x TXCIKEsC[EIEA

THS-PREPARE |M_PRG_HS_PREPARE

TCLK-PREPARE |MC_PRG_HS_PREPARE 0: Tow-rrepare = 1 x TXCIKEsC[EHH

1: Tcw-rrerare = 1.5 x TXCIKESC[EIHA
THS-ZERO M_PRG_HS_ZERO Tus-zero = (M_PRG_HS_ZERO + 6) x (TxByteCIkHS/ZHE)!"
TCLK-ZERO MC_PRG_HS_ZERO Tew-zero = (MC_PRG_HS_ZERO + 3) x (TxByteCIkHSEJHA)!"

LT SRR HSIEL

Tew-post = NUM_PERIODS x (TxByteClkHS)!!
0 = THSHEHR ()
1= — M iJt9EHR (RES/IVME)

TCLK-POST CFG_T_POST
- 2 = PR ERA

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. figiFff.
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#16. RT1170 D-PHYEI B S1F2E (4%)

sH HFes g
EEEHIER R EMHSIRTU AR L PR RY B s A\ Eo T pigEuE
&,
CFG_AUTOINSERT_EOTP 0: EoTpREZHEA
1: EoTpEEA
BDSIE{=HI S i B AR A AR S RX I MIE RS R EUE
Teor 8. ZERMRIEEINOTPAIREINEE.
CFG_EXTRA_CMDS_AFTER_ 0 = FNIRE
EOTP 1= —PEIRE
2 = MRS
Tus-exm = NUM_PERIODS * (TxByteCIkHS)!!
0 = TNETEHEHE (AS2HF)
1= — M it9/EER (ATR&/IVE)
Ths-
HS-EXIT CFG_TX_GAP 2 = T/ T EER
Ths-TRAIL M_PRG_HS_TRAIL Tus-1rar = (M_PRG_HS_TRAIL) x (TxByteCIkHSEJHH)!"
Tewk-TraiL MC_PRG_HS_TRAIL Tew-rrar = (MC_PRG_HS_TRAIL) x (TxByteCIKHSEIEE)!

[1] TxByteCIKHS = MIPI HS{R$iEEER/8

4.1.3.1 HstERNEMRE

YNFRSAR, MARE LIRS SEEMEAHSEEIEN, ESORMNKVE, BrT:
o ERESHREHHOMIPI DSIRTEhEE
« (EFRERIRIRETHIMIPI_DSI_DPOFIMIPI_DSI_DNOfES

EI30E /R T D-PHY PR AR HS IR IR e R IS EC B RIRT R 244,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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CFG_T_PRE

-— -

DATAO_N

E 80ns 160 ns
E130. MLPIE FEIRBIHSIED,
SHFARFI, BiESFErIBRELATRIEER:
 UIZMIPI HSRIATSPEIRE, EAMFIdh=1/792 MHz=126263 ns

* TxByteCIkHS[EHR=8xMIPI HS{iAtH=8x1.26263 ns=10.10 ns
* TXCIKEscFHA=1/12 MHz = 83.33 ns

4.1.3.1.1 TCLK-PRE

Tew-rreSEUBIICFG T PRE[NUM PERIOD]EfFesit TR, ZSHIRENEENHSEREFENHBEEZ I,
BEAHSEBEABHIEEE R, B4 FMT=ByteClkushPERIREE . MIPHEEERSR/ N cik-rreld
8x1.2626 ns=10.10 ns, Eﬁn_—dﬁuﬂh, TCLK-pREé’\JﬂgSOH&

CFG_T PREEREEARETcw-zrolt B EHAEEEN, MREE Tew_ rrerare BTBIEOMHIAF R, EL, CcFT_T PREE
B K TFATENTow_erefE.

e CFG_T_PRE = 0x24 = 36

* CFG_T_PRE =36 x10.10 ns = 363.6 ns

4.1.3.1.2 HSHESERE

Tewk-rrepare S TF38 NSFI95 NSZIB], Tus-prepareWITF (40 ns+4xUl) = 45 nsfF] (85 ns+6xUl) =
92.576 nsZ ],

» MC_PRG_HS_PREPARE[1:0] = 0

o Tcw-rrerare = | X 41.67 ns = 41.67 ns
* M_PRG_HS_PREPARE[1:0] =0

* Tus-prerare = 1 ¥ 41.67 ns = 41.67 ns

4.1.3.1.3 HSZERIE

Tew-rrerare +Tcik-zeroUATF 300 ns, EITF Tcik-rrepare A41.67 NS, Tewk-zeroATF258.33 ns (300-4167 =
258.33) ,

e MC_PRG_HS_ZERO = 0x17 = 23
* Tow-zero = (23 + 3) x (10.10 ns) = 262ns

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. figiFff.
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Ths-zero M?ﬁﬁz_’:(105 ns + 6 x UI) =112.58 ns.
e M_PRG_HS_ZERO = 0x6

* Ths-zero = (6 + 6) x (1010 ns) =121.2ns
4.1.3.2 Hs{EIRNBHIRE

SNRTAMER, BHSERAEHREILPEIRY, —ENFSRSFIMHSERINER. ESNRAET ZD-PHY AHSIRZ 4R
2 PRI IR ANIE AR EANX L 240,

CLK_P-CLK_N CFG T POST

N

e 1 T N AN Nn

L T e

E131. MHSIRREEIRZILPIRT

4.1.3.2.1 Tcik-post

CFG_T_POSTﬁﬁ%g}Eﬁa:Ly\TXByteClkHS%gﬂm{gﬁﬁgTCLK—POST%ﬁn Tew-rostOUATF (60 ns+52xUl) =
125.66 ns, EAFIF, Tcw-rost29148nNs,

e CFG_T_POST[NUM_PERIODS] = 0x14 = 20

« CFG_T_POSTEHE (ns) =20 x10.10 = 202 ns

4.1.3.2.2 Tcor

TeorUNF (105 ns+12xUl) =120.15 ns,

BILAMFACFG AUTOINSERT EOTPHICFG EXTRA CMDS AFTER EOTPEMFSSIEREINEE., EAMIH,
CFG_AUTOINSERT_EOTP=0, REIAKIEEIMNIEIER, TcorJ/984ns,

4.1.3.2.3 THS-EXIT

CFG_TX_GAPEHfFesF T LAT=ByteClkHS/EHARIEEIEERE Trs-oxi B8, Ths-exr®ATF100 Ns,
+ CFG_TX_GAP[NUM_PERIODS] = OxA =10
* Tus-exir = 10 *¥10.10 = 101 ns

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. figiFff.
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4.1.3.2.4 HSIRIZERIE

Tow-ralATF60 ns, HEMWEERE., ENTF (60 ns+4xUl) =65.05 nsFl] (105 ns+12xUl) =120.15 nsZ g,

MC _PRG_HS_TRAIL = 0x7
M_PRG_HS_TRAIL = Ox7
Tew-tra = 7 x 1010 ns = 70.7 ns
Ths-ra = 7 X 10.10 ns = 70.7 ns

4.1.4 DSIERYDPI-2i3FRFEEiE

DSIEHRE—\DPI-2EHFRIZ, B

o IEZFIREMIPIDPI-2(FE%5 (Vsync. Hsync, REREIESE)

o JISRRT A ISER IR DS IBUR S

* JEIIDSIFIEHIEE IR EEHMIXLEIER

IZAEHIBITE A it IR SR DP IS S AIDS BUE S H IS ISR BB A\ SR S AR SART FF.

R TSLILX—B*R, DSITERRSISEMRIERIZEHFP, HBPFIHSABIBS57758, IXLE1FEELADSIEUEE ST
IR T HFP, HBPFIHSARILERIRT A, EI32E R T FENE/RTHIDPIED (BT GEHHEE) 0
DSHEO (EF=TA/NSURENF) ZERXE.

Hsync | |
DPL | pi | | TN
ixel Clock i

DATA[23:0] XXX XXX XK XXX XX

B tHSA tHBP tHACT tHFP
DsI HSS BLLP BLLP RGB BLLP

t
| Byte Clock | |

El32. DPIIAR FESDSIEIEEAIA R ZERIET

FIBOPIEO _ERIGEREA/NSDSEIREFHAXEK, BEAUTXER:

DPI Event (time) = [Transmit Time] * [DSI Bytes]
E33

DPISS{HRATEAYRTKEIHSA, HFPEYHBPEDSIZEMfHRE.

DPI Event = DPI_Event Size (pixels) / DPI_Pclk  Frequency (Hz)

El34
Transmit Time = 1/ ( MIPI Byte Clock (Hz) * Number of Lanes )
El35
AN13573 AR AR AR R IR PR, © 2024 NXP B.V. KEiUHA.,
RIFEEEIE £E1.1KR—202448 H13H AR
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EKDSIFTE nunber of dsi bytes, BFERAUTAR:

i.MX 8/RT MIPI DSI/CSI-2

DSI_Bytes = ( DPI_Event _size * MIPI Byte Clock * cfg_num_ lanes )/ DPI_Pclk  Frequency

El36

XE:

* DSI_Bytes: {EErfzesPIREAIHFP. HBPEHSARYE.

e DPI_Event size: LMERERAPMAIMINEH (HFP, HBP, HSA) K/,
* DPI_Pclk frequency: {REATEIAE (Hz) .

* MIPI Byte Clock: EiE&Ez{ FRIMIPIEURIBEFTTRIHSRER (Hz)

e cfg num lanes: BXID-PHYEEE.

4.1.4.1 DPI-2/DSIFIERE

Z17. 28 nm DPI-2/ DSl B S 1F5E

S8

ik

PIXEL_PAYLOAD_SIZE[15:0]

{EA— " DSEURE KEMRAGERE. EWALMITE (LUGEEBA) BiR,

PIXEL_FIFO_SEND_LEVEL[15:0]

ATALDSIRIA, DPHFRTERIDSIEIREZAIE P —LDPIRER. WEERAE

HIDPIEHFFHIAARIEGEAIKF.

INTERFACE_COLOR_CODING[2:0]

IZEERDPIHIEAIRIE, IRE 24 EURRE LTRGBS .

000: 16{ECE1
001: 16{iACE?2
010: 16{uBcE3
on: 18{ufCE]

100: 18fuACE2
101: 24f

n0. M: {REB

PIXEL_FORMAT[1:0]

BEGENDSIEGR SR
00: 16fI

01: 18y

10: 18IAAEFTE

N: 241

VSYNC _POLARITY[0]

®Edpi vsync_ inputBItkiE
0: KB
1 BEY

HSYNC _POLARITY[0O]

®Bdpi hsync_ inputBIthit
0: B
1 BEY

VIDEO _MODE(1:0]

VR DPUELR N E A A AR B AID SRR,
00: FHRLSHKTHIIEREIED

0l: HREBEHNIERAER

10: s_AMED

N: {REE, IXK

HFP[15:0]

REKFRIERERSEUERAIDSEIRE AN (LIFHR%RAL)

ANI3573

AR AR AR R IR PR,

© 2024 NXP B.V. ki,

RIFEiC

$E1.1lR—202448H13H
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#17.28 nm DPI-2/DSHFEIESTFEE (£F)

17 735
HBP[15:0] BEKECREEEIEENDSIEREEEAN (UFHRER)
HSA[15:0] BB TR SRR SIR DS BIRE R AN (UE M) |

ENABLE_MULT _PKTS[0]

BREMURLIRS N RS, BEE, YEPIXEL PAYLOAD SIZEIRENIILRN
EERARNI—2,

0: VREEELARNSIRE A%

1. YRR DT N B RIE

VBP[7:0] REFEERETAITEL
VFP[7:0] REEERIETAYTEL

FEATBERTIS BLLPHRIBMA ML R IhAEAE.
BLLP_MODE[0] 0: 7EBLLPHREIRISEISSERE

1. LPHEEUATBLLPHEAE]

USE_NULL_PKT_BLLP[0O]

EIRBLLPHAIE E A XA HR SR G A,
0: BLLPXIsIeh{EFHSE0ER
1: BLLPXIESFER=EHIRE

VACTIVE[13:0] REEHEMXIHATEL
Ve REERZFNZWEGECZEONSIEEELNEE (VC) . EINBEARSETZEIEUE

SREFR, HEDSEEIRIREFIXEDSI VC IDETALL (£112) .

DST_SetDpiConfig () REATIREDPIECESFE. TERIMER7HFHNINFFRIRE.

PIXEL PAYLOAD SIZE = 720

ZEFRRRUMERABURERUKFATRIEE (HACT) .

PIXEL FIFO SEND LEVEL

720

INTERFACE COLOR CODING = 101

ZE PR G DPIINECE N 24 RCBIG IS,

PIXEL FORMAT = 11

ZEF 5 DS I B ECE /924(URCBIR & .

VIDEO MODE = 10

ZHFR SRR R OB E N ERRAER.

ENABLE MULT PKTS = 0x0

RSN IRERE—EITERE.

VBP = OxE = 14

EBHERE1417.

®* VFP = 0x10 = 16

ANI3573

AR AR AR R IR PR, © 2024 NXP B.V. KEiUHA.,

RIFEiC

$E11iR—2024£F8 B13H AR
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FEHRIEBE161T.

BLLP MODE = 0x1

ZEFREMIPIEERCE IEBLLPEAEIFE LR,

USE NULL PKT BLLP = 0x0

X FBLLPHA[EIAYOX0, DSIKEHIREIER, MARTEHIRES.

VACTIVE = 0x500 = 1280

ZEERIREEEEIUTHEEL
RTN70ASISENSE, BEM28FDSOGHE (11iMX 8Q) i,

4.1.4.2 FHKE—HIRSEGER

REYEERSEE, INERSBIIEFMPRERN, (EXKEERSHHLRE LR AR R EMDSIFT
FhEZ [E4EiR. BAETRIERNIAZ, DPIFIDSIEHZERNXRHUATARE:

DPI Event = [Transmit Time]* [DSI Bytes|

E137
FAES7, EATATLACIEERAGRAREY, HOPHIKERRADSIFHRE:

UINT32 coff = (humLanes * dsiHsBitClkFreq_Hz) / (dpiPixelClkFreq_Hz ¥ 8U},

E3s
"EAGIR, ZEtER:

coff = (2 * 792 MHz) / ( 58.667 MHz * 8) = 3
[EIEIRM6820 0#HEF A E X AIWIIAK RS S

« HSA =8

« HFP =32

* HBP = 32

BX="MERUZRE (3) 5, FHIMER:
HSA = 0x18 = 24

HFP = 0x60 = 96

HBP = 0x60 = 96

SNEIS2F7R, HSAERHSSIEFHAIEERENEEIIIKHEEIERFENES. MM EEENEE 247,
HFPFIHBPIY{EBIRE N 96 FHAIKIEEIRERIENES.

4.1.5 DSIRPIRESSE

E398 7 7 MIPIESHHHIDATAOBIEM PSR IRBIHSIER,, FHREILGNE—TIRE, B ImAIRSTRRER
58.6667 MHZ/]O39104{%§=56.459 Hz,

MTAIS2NERST, BTEEALN (MiER) [Vtot=1/56.459 Hz[1312 =13.5 usHIRTIERIEIGEREUE.
ER39hgHRE EF B~ T —ANKEEUSTHIRT B,

ANI13573 AR B E R RA AR R EIILIER. © 2024 NXP B.V. kRAVAA.
RFE%EiC $1.1iR—20248813H AR R
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D

t:400 ns At: 13.500 ps  1/At: 74.07 kHz t: 13.900 ps
v:-454.442 mV Av: 199.036 mV  Av/At: 14.74 kV/s N v:-255.406 mV

8 s

[E139. DI BHITRIF

5 CSI-2

RENECSI-2Z ARG EIRE BRI ERRIA R, AT, TREMTLOHESMEGERRRE
BRER, HESAEPEANAEIMXIESRIEREIFREE. RETEITULUSE— 1 BHEGR RS
AOREMt, ADREREREPLIEEGRRNMET, NREENISPRUE. BUES. B E. EHIRER

FER.

5.1 &Rk

CSI-2ALEBESDS INEBaRANERL, RAFTEGEIREDZ:, FRERIIMAFTA/NIEIER, LIEE
PHY Li#{TRiEEH. SARXBIZEEINT BIRpEH R EA S FERG IR RN TR,

BGLEHEEO (CCl) RPCHMYS—1MNFE&E, 8iEPCHTEHRENPCNRRVENENRNAES. B, &5
CCHEBRIARIESE A LUEREIRARIICREZ. EENR, PCENASILEFERCCIENFICCINIFIASFIZC
Ihge.

HIREWNERZ N EAR, SNMNEETARRERE. CSI-2thY{aI{FERELERE AR MEOFBZ 1N EUE

e N EIEENEN SRR TIFCHIR S, LEEBIEREENS N EUER. B40BRTERIES (B

RIERkES) MiRWES (E0IESS) ZERVARSIRERRFENENE.

- BE/FHHE/BER. CS-ALTHEERANEEBENFRAMINERNAE. TR %ESES, ZESNAE
NGEEF BT, BESIERZIIRENNE. TRKEst, ZESEENMENFTRENGER, BB
BERXINAER., HEARASKEEGRRMAERETE.

o REY (LLP) B1FENRFIFTHRELSNGLE, BFEEHFE (SoT) FEHLEER (EoT) HFzaE
HEBITEIE, HESUEEEEIT—E. WPHRNNSIBRENFT. WPEREEFTRAERZFEINOME, W
EndianfITH{E.

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. figiFff.
RFE%EiC $1.1iR—20248813H AR R
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- BEEE. CS-2EAEETYT REE, JiESMEE. RENAINTRER, EEENHETLE—. BN,
=B, EONKRRSEEEERTHFOOE (SERIE) F— 1S MNEE. iy, EOMNM
BEWEFOHEESH (SHIEE) AERESHIEEER. HERKSRGRIEIERITS.

Transmitter Receiver
Application Application
Pixel Control Pixel Control

! | o 8-, 7-, 8-, 10-, 12-, 14-, 15-, 16-, 18- or 24-bits —» ﬂ
Pixel . Control Data Formats Pixel . Control
Pixel to Byte Byte to Pixel
Packing Formats Unpacking Formats
Data Control Data Control
Us-bits ﬁ 8-bits
Data Control Packet Based Protocol Data Control
Low Level Protocol Arbitrary Data Support Low Level Protocol
Data Control Data Control
iLS-bits T T 8-bits
Lane Management Lane Distribution/Lane Merging Lane Management
Layer Layer
_J\L N * n-bits € n= 8 for D-PHY; n = 16 for C-PHY% 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) T
High Speed Unidirectional Lane 1
High Speed Unidirectional Lane N
E40. CSI-2BENX

5.2 ElIREREEANR

KACSI-2E RS, WEIBERESEENEANTHESRERL. AXLAOMNiVisionBOV5640EG(ERES /91l.
ZIERBENE005&R, HFHIMIPIEIEEE, 2iF%iMX 6/7/8/RT EVKEFHIOVS5640MRFLIEMLIEEAY
=i,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. {RiFrA.
RFE%EiC $1.1iR—20248813H AR R
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EGERSFEE— BT, ST RTRTHRIRARE (RAW) &R, OV5640852624515F19641THIE
=045, 5153636 MER. FEFFMEGEEATEGHIR. ME4FR, B35/A5E16-26075, BRITAE
14-195717, &ARREIR/92592 x1944 = 5038848 ME&E.

columns
[ OO~ m
= OO0 —ir- ™
) WM~ W0 WOWWw W
O—=rm § — — D Lt I N Y
CHEEEEE EEEEEE EEEEEE-
| HINEEEE EEEEEE EEEEEE-
HEEEEE EEEEEE EEEEEE-< bisck
:HAEEEE DEREEE BEREEE- line
-~ 1HHHEE HEEEEE BEEREEE <
7 INEEEE EEEEEE EEEEEE<
=8 B |G| B Gb| B [l B [Gb| B |G| B [GoJlll B |Go| B [Gb| B |Gopas
o AAEMHER ERERER FREREER=<
10 EEEESE  BEEREEE  AEEEEE < dummy
IBNGAR |Gr| R [Gr|RINGr|R [Gr|R[Gr| R MG R[Gr| R [Gr|R g LT
150 B |Go| B [Go| B [Gofill B[Gb[ B [Go| B [Golill B |G| B [Go| B [Gopasy
2 13 ERERGH GRERER SRERGE-<
[=] i | |
RN B (Go/ B [Go| B |Goflll B (Go| B [Go| B |Golill B [Gh) B Gb| B [Goaesy
IENG R |G R[Gr|RIMGr| R [Gr[R|Gr| R G R [Gr|R[Gr|R B
16 HEEEEE HEEZEE EBEEEEE < active
IWllC: R Gr| R[Gr| R Gr| R Gr|R[Gr| R NG |R[Gr| R [Gr[ R o I
ol B [Gb| B |Gbl B |Golill B |G| B [Gb| B |Gl B (G4l B [Gol B [Ghgs
1057 GRGHAGE ERERER ERERNER-<
1958 AEEEEE HEEZEE HEEEEE-<
k=L 1=0Gr|R[Gr| R [Gr| R G| R [Gr|R|Gr| R G| R[Gr R [Gr|R
1260 EEEEE EHEEREEE  EAEEEEE < dummy
1961 BIHEMER EREREE BREREIE < line
1962 BEEEEE HEEZEE HEEEES <
CORREREE PREARR AEpEAD
dummy active dummy
column column column
5640 DS 3 1
El41. OV5640ER(ERkEERITR D

ElfgEREs LRIADC—R—MEREZ MERIBE, FRHFERHISES LG L. BERESFTADCHHR
LR, XFRMIBAIEFERARE (RAW) 18z, OV564085—MORIADCHI—MONEERIEURS %, HithE
HRAARAWIORT., ERERRIIDHIEERENOMUEI24MAFE. CSI-2ALEHFRRIAMAIRAWALE,
ADCIEEI—ETBMERRVE, BRI T—17, AEEX—TRE, EENENTBMERSRGRIES, BRRZAM.
MR RIRAE—— S5 3T PR R I8 o5 A8,

—IRAWEIGEIRSET —RINELIELER, WEADRR. ASKRENETE. LE, RAESERANES
BREEURERN., XEEEBEAEEGERRS LS, BEAERAISPHITEGIEAIEELNE. FEREEX
EFW, SIFAEFEHEER. HREEMNSRFEWE. FEREASHTEGRFNAT, LRSI
RITANSEL. NESHRENE,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
RFE%EiC S81.1iR—202458H13H R IR
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5.2.1 BR(ERXSHATE

REZHCMOSEIGER=REREN, LIERBNEG (UFFSEGL) SR, FEEEHAMBTR. X
ZHEGIERER R HRITSTEETEDS I T R RIERSIETL.

GRS EEEIRE T 8 MEEIADCHERAITEIER. BRHSYNCHIVSYNCESHIRRTH. HSYNCEE—
THIFFEAES, VSYNCEB—NHMIIFIEES.

Total width .
HBP HFP
S - o
%o Active width
231 4
VSYNC width$
Yy
VBP
Data1, Line1
=
o
(]
T
S Active Display Area
= Active Height
¥ | Data(n), Line(n)
VFP
v
El42. BiGIERBMAR

5.3 CSI-2{STRI =

CSI-2[REMSEEREREIE. VSYNCFHIHSYNCEKREEHRA—RYIEIEE. HIREBEYIED-PHYROKE, RIS
(RIFENFSHZENXR. El43ER 7 #HARCBSSSEERIATISIRAEACSI- 20051,

1 pixel = 3 Bytes
)
PH Embedded Data Lines PF
m—- s T ool Dol o | ol PEEN (101 N vio FNEEN (nv0 R LE
1S Ml ou Do ou | ou PEa ou I v (g v S LE Line Blanking
1S PH | ... N . . e | PF lE | "
Ls PH | .. I .. e . I PF LE
s PH I [N-1,P-1] [N-2,P-3] [N-1,P-1] S LE
2 Frame Blanking
FS
PH Embedded Data Lines ‘ PF |
El43. CSI-2inZ5ta
ANI3573 AR HHIFTE R RIS AR RS PNLTR. © 2024 NXP BV. hiFrE.
RIFE%EIC 1.1k —2024£8H13H AR /R IR
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VsynciES{ERAmMFIA (FS) HIREFREE. HsynclESEMITHR (LS) HIREFREE.

5.3.1 HiREIFHEE

DSI/CSI-2

EfemTa (SOT) URERZE, SRE—MEHER, SFRESET—2SRH4: BSES. e ElE

BERERAFPENNENE. E44TRT SFHEIEC RIS,

32-bit SHORT PACKET (SH)
\ i

SoT
Data ID
Word
Count
(WC)
ECC
EoT

Data Identifier (DI) Byte

DI7 DI DIS D4 DI3 DI2 DI1 DIO

[ve | or
— A -
Virtual Channel Data Type
Indentifier (DT)

vc)

El44. IR RFER

Data Type |Description

0x00 Frame Start Code

0x01 Frame End Code

0x02 Line Start Code (Optional)
0x03 Line End Code (Optional)
0x04 to 0x07 |Reserved

0x08 to OxOF

Generic Short Packet Data Types

0x10 to 0x17

Generic Long Packet Data Types

0x18 to Ox1F

YUV Data

0x20 to 0x27

RGB Data

0x28 to Ox2F

RAW Data

0x30 to 0x37

User Defined Byte-based Data

0x38 to Ox3F

Reserved

E4587R T HSEMLPEIE B ANV RENEIE X BGMITE. THRTETEN.

ANI3573

AR AR AR R IR PR,

© 2024 NXP B.V. ki,

RIFEiC
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: 1 Line , 1 Line ,
N | >
PH Data PF ) LPS Data PFLPSPH Data PF
A S I Soe | ,=
I s 1 1 r s E : Ve i
Long Packet Line Blanking Long Packet Line Blanking Long Packet
Last Packet of Frame End Frame Start First Packet of
Data Packet  ______ Packet Data
’ 2 N A Ve - e ~
@ PH Data PF @ @@@ LPS @@@ @ PH Data PF
Long Packet Frame Blanking Long Packet
KEY:
SoT — Start of Transmission EoT — End of Transmission LPS — Low Power State
PH — Packet Header PF — Packet Footer
FS — Frame Start FE — Frame End
LS — Line Start LE — Line End
E45. ITHTEIREX

5.4 $E[FHHE

IBRIEHSRERES (TECSI-2tREATZAI) (ERATEEAGADCEIREEIHEISOCH T ME G Ees. 10(IZERIEIE
REINEST. MFABHMES, EOBRIMESE. NFEEMIIEFEGIMISIH. KIX[HAICSI- 2B RN
FTREIRBEGENE, FSEITERBETFLR, ZBTFIRILUBE DPHYEEER.

CSI-2tRESTFFEMERBHANIK, 8AADCRIRAWEIHEES T HFTRREFH—MEER., E46ERT—1640
UEREEGTHEIERR.

Line Start 5:;';2‘; P1[7:0] | P2[7:0] | P3[7:0] | P4[7:0] | P5[7:0]1 | P6[7:0] | P7[7:0]
Line End P634[7:0] | P635[7-0] | P636[7:0] | P637[7:0] | P633[7:0] | P639[7:0] | P640[7:0] Egg‘t‘:rt

El46. RAWSEIEEIER

ERAWSIR R [ F 5T B RIRCS - 2fRZNMESHEGREINETRES, RE2ERVS. SMUEFD
BE—MEENHE.

OV5640HIRAWIORSHEBI0MANEER(E, (BCSI-2RENER/ NIRRT, BTHRNTEEREDGRE
12, CSI2ETHRGEEIME T SMEEIEINE. 10MRAWEGEEIBNEHEAS N FEHHEIMONIEEE
SR, EXMER T, RNSIRERKERRSNFT. NREBERITIGEREETEROER, SRIGRBH
TIHEF, E4785 7 ERARAWIOEHAI6 40 SBEIGITHISIRE R,

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
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LSB's
Line Start :’:;';‘; P1[9:2] | P2(9:2] | P3[9:2] | P4[9:2] |falial 2 loel P5I9:2] | P6[9:2]
Line End oo [rteol| oo [ehog| POS7I9:2] | P638[9:2] | P639[9:2] | P640[9:2] (77 Ioayl o etcon izg‘t‘:r‘
T ises T ises
El47. RAWI0EEE AL

KISFIH T TSI, SERAINEL (bpp) MB/NEEXN (FH) . ENRLERIAIRINEIE
KERIAN. Hlan, BIERAWSHSIUXERMETEREAES MER, O ER/IWKENSFHRIEIREFAIE
EDANMER.

F18. CsI-237 AU RIEIR RS EE A UVR

g BERUY | SHEGERREN HIREKE (FH) |&iF
(RUME)
YUV420 8fiz (IH=) |12 2 3
YUV420 8fi 12 2 2/4 HIREKE — B5%/554T
YUV420 104 15 4 5/10 HIREKE — B5%/554T
YUV422 8fi1 16 2 4
YUV422 10fi 20 2 5 YCbCr 4:2:2
RGB888 24 1 3
RGB666 18 4 9
RGB565 16 1 2
RGB555 15 1 2 A BEMIILSBERNAYETL
RGB444 12 1 2 E=EREEHRILSBERINAYET
i,
RAW6 6 4 3
RAW7 7 8 7
RAWS 8 1 1
RAWIO 10 4 5
RAWI2 12 2 3
RAWI4 12 4 7

5.5 FEITH

ERENITHEEGREARS, YITERATE, LIBRSMISIT OSBRSS, FrEEGRFEIRITIVEMZE
GRS, TLAMERE4SIHE:

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. kRAVAA.
RFE%EiC $1.1iR—20248813H AR R
46/60



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK

BEHESE AN13573

i.MX 8/RT MIPI DSI/CSI-2

Pixel Clock (Hz) = HTOT * VTOT * FPS

E48

XE:

* Hior = BTE=BME=R + KFHER (BXR)
* Vior= RUIEE = BT + EEHR (gf:)
* FPS = ﬂﬂﬂlﬁé&

REFTESTHENHRABGRIAE. TLAFERE49IHE:
Bandwidth (bps) = Pixel Clock * Bits Per Pixel

E49
MHERE T BMEERENAEL, BRCSI-2SHFNSTMERIERIGLR, BESIEK8.

BMNBENSEERETERURRRITHRSERESR. CS-2AGEAIFIR/INEBERN, RABEH 4.

Data Rate Per Lane (bps) = Bandwidth / number of data lanes
E50
MIPE O ANEIRESR, FELID-PHY HSHH A IR B BESUEEREERN—F:
MIPI D-PHY Clock Rate (Hz) = Data Rate Per Lane / 2
Es1

5.5.1 OV564075ZE5:M

BXREFERRRE, 52 NOVE6408IEFM. E52ER T Veyne. HoyniNEXEE (HREF) (ESZERIXER.
ZEIEFMERGEITMENFE—IRNERA, DEREIRMNAT.

VSYNC ! B ! —
Lol ® J w S R
| L. |
i I
HREF | L1 | « |
I i* i I - i
nswe ~ LML iy | el L
I I
I I
I I
Dlgq] ZZZZZZZIZZZ:EE&Ei@ﬁ@iﬁi:IIZ:ZZUEIItIIIEII[IZIIEEI]I:EE:IIEII[Z:ZZIZZIZZIZZIIIZZI
040 05 6 7
El52. OV5640RiF
ANI3573 AR HHIFTE R RIS AR S PNATR. © 2024 NXP B.V. kRAVAA.
RIFE%EIC £51.14R—2024£8 H13H RS R IR
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#19. OV564019RIE{E

&5t 1 2 3 4 5 6 7 8 |9
Vsync ES==11 EERIER BREE | XKEHER

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

OVEB40HIEFAMEA2692GREM044TENE DR, AT 252G R Ay BRI EE.
o Hror = 2592 + 252 = 2844

VeyndBKIHEE X 5688 MEERTHH, {85688/2844 =217, EERIBAERNITFEH221T. WERBZE—Heyne
fkid, FATLERISEEDERAIRTRES.

« Vbp + Vfp — Hsync = 48276 + 14544 — 252 = 62,568 Z=A¢H

» 62,568 [ 2844 = 22T

e Vior = 1944 + 2 + 22 =1968

BRADPFERRINURZRII5FPS, EOARIHIETIOYUVA22 (8fi) , HIGELRA6bpp, RIBEXLE, FHATTLL
HEwER:

. {GEATEh= 2844 * 1968 * 15 = 83,954,880 Hz

- #%% = 83,954,880 * 16 = 1,343,278,080 bps

- EIBEHUEIRE = 1,343,278,080 bps [ 2 = 671,639,040 bps

* MIPIfsZAT$Hh = 671,639,040 bps [ 2 = 335.9 MHz

E5384i5177E335.9 MHzRJOV56401E(& L S MIP I AT S ASR FZ A,

File Confral Setup Measure Analyze Utilities Help 12 May 2021 9:49 AM

BGHz Standard B8

E]53. OV5640 MIPI{uRFfh, 15FPSTHHIEJ5 Mp

ANI3573 AR B R R AR R EIILIER. © 2024 NXP B.V. figiFff.
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5.6 CSI-2RFRIthECE

EEMIPI CSI-2/D-PHYRHHEEHITERRAIMX RTHLIMX 8RFITHFE2BAN. (SSMEFRERAR, BIh88
18R, ES4RRTRIFNEIEROR LERE.

CLK_P PIXEL_CLK

CLK_N - SYS_CLK
Image |—=> BYTE_CLOCK < —
sensor /{POP L DPHY 1\ ira0[7:0] PIXEL_CLK

DATAVLZ:0] ] _

Camera |DO_N . CE{IXZ VSYNC ISP or
Module | DATAN[7:0] HSYNC CAM or

Dn_P > DATA[W: Video I/F

D:_N s SYSTI[EM (g]u’s

——> — >

El54. MIPI CSI-/D-PHYRT$hikia

RIFRRMERATREES ARR, BNRICE—FANHIRESR:
s BENEME CREEGIERES) REIRTRRUNSCSI- 205 H IR B .

5.6.1 FHAIHH

D-PHY B4R EISAFRIIFTRIEH (BYTE CLOCK) . BYTE CLOCKIAZREHSMIAHMEER/8 ((EEEEN
HIRER) .

5.6.2 {RZ=AIHH

SOCHMGERIH (PIXKEL CLK) , #URBPIXKEL CLK, {ECSI-2{EHAHIEGTRATHEFTHNZER
HEG™EE. 28FDSOMRERIEMEEZATHFR AR FZEOMNSEcLK UT, 16FFiRERNERMHEZATEFFRAT_AcLk

BYACLK,

5.6.3 RFRIth

SOCHREIS AR SRTEH (sys CLK) . SYS CLKAETFCSI-2i=4liEOMa <SR, 28FDSORRMERTERAEIZ
A$HFRACLK, 16FFIRERIEMAG AR AT PCLKELAPBRTER,

6 CSI-27%fl

i.MX 8#0i.MX RTRFIEFREL ZH RERAENARECSI-2/D-PHYER, BXTEZHRMGHERNER,
BENETT.
6.1 RTN708{FLM1

i.MX RTN70 EVKRIZRIREM—MRESLIER, IZEREROMNIVisionlJOVE640ElRE/Rk2E. EISSE 7 IEH
TRAVREGSARR, H720x1280 LEDEWR R VEIGES 41 TSP E R,
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MIMXRT1170-EVKs B SCH-32171 REV.C1

LT ] = 8y o
i[B20440179 g = 700-32171 REV

E155. ZEB5LAYI.MX RT1170

EARFIR, FEEESDKFEEHICST MIPTI RGB CM7iERNIFE. EAGIF, BELEHGRIZ/ARGB565,
MIPI CSI-2fEREMGHEEEHRIRGB888HKIXLACSI. MAIFIR, CSHINEUIRELRE 240, CSHEWURTEN
324t AIXRGB888S, PXPFITF 5 XRGB884E A HIRGB565F- i) HELC DEHR.,

6.1.1 #mERFALT

BEEMAEITHEOVE640ENEIGTER. AR, BMERAKIN91280%720, MuEZ/930 FPS,
HsyncAB612(R3R, {#18H0r=1892,

Veyner221T, Vfp+Vbp =18, AL, Vror=720+18+2=7401T7,
FIXLHEFN30 FPSRUNUES, FAIRTLATEGEM:

. GERH=1892*740*30=42002400 Hz
RGB56518TEE16 bpp, EIHE:

« #5788 = 42,002,400 Hz * 16 bpp = 672,038,400 bps
ZRFEA2BEMIPHED, REEEREIEEER:

« DRPL = 672,038, 400 bps [ 2 = 336,019,200 bps

MIPI D-PHY HSEHHAZRA :

 MIPI HSAY$h = 336,019,200 / 2 = 168,009,600 Hz

6.1.2 CSI-2 RXRI#EE

RTI170 CSI-2 RXIERFENRGIRERE =" 0T
« REHER (CLK)

o REME (CLK_UI)

* PREStEzRTER (CLK_ESC)

6.1.2.1 ZEZRIh
f£28FDSOI CSI-2t&EReh, KSR EFRACLK, KA HMETEHRRTFF=HA, KEIFHZ=TRTEaT L
T&EH:
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Byte_clock = DRPL [ 8 = 336,019,200 / 8 = 42,002,400 Hz

CLOCK_ROOT73#&H|cs12_cLK_ROOT, RMCIBHIERRLATEHFRIZE:
« CLOCK_ROOT73_CONTROL[MUX] =5
« CLOCK_ROOT73_CONTROL[DIV] = 8

SEFFXRIRBENG, GRIHMEEAI480MHZE THYSYS PLL3 CLK, DIVIRENSHS, AHifiER}9480 MHz/8
= 60 MHz,

6.1.2.2 {Z=ATHh

CLOCK_ROOT75%8#CSI2 UI CLK ROOT,

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

SHIFKIRENG, SRIEHNEENLI480MHZE(THISYS_PLL3_CLK, DIVIRESH, RIHRZ/1480 MHz/8
= 60 MHz,

6.1.2.3 BRERzURIH

Rt BT S RFE60—-80 MHZZ[B), CLOCK ROOT74¥%&HlCSI2_ESC_CLK_ROOT,

e CLOCK_ROOT74_CONTROL[MUX] =5
» CLOCK_ROOT74_CONTROL[DIV] = 8

ZERFFFIRENS, BRTEMRE NIA480MHZIZ THISYS PLL3 CLK, DIVIRENSHS, AHEhsfiZ9480/8 =
60MHz,
6.1.3 HEE

(ERXLRMRE, HNTLMEERANEHTRIXR. BHTEOAATHRETRANTE.
Input bandwidth = DRPL * Number of Lanes

El56

Output bandwidth = (Pixel Clock) * (Image Format bpp) * (number of pixels per clock cycle)
El57
» BIATH®H=336,019,200 bps*2=672,038,400 bps
o HHFHEZ=60 MHz * 16 bpp * 1=960 Mbps

BTFREHE (960Mbps) KFEFMATE (672Mbps), EMASERESEIE.

6.1.4 REEMWRE

RT170 EVK_EAY24 MHZRIRIRHOVE6400ISERITH (XVCLK) . RIBMBRIRITHIHE, HIFE42MHz
A& AT EHFN1 6 8MHZEIMIPI{ATE,

#20. OV5640R3thiZ BES1725

SiFaaitit SFEEEMm ik wmizE
0x3034 SC PLLCONTRLO  |£7[3:0]: MIPIfif#&=S OxIA

0x8: BfUET
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#20. OV5640RI4hig BESTFEE (4E)

SiFasibht SEREM0 3% wizE
OxA: 10{i&E=

z[7:4]: RO IREE—RIERTERYE (SDIVO)
i7[3:0]: MIPI PCLKAISSSTEE (MIPI_DIV)

PIHEIREEL (4~252) @ ATLURA~127H9EREEE, REER
0x3036 SC PLL CONTRL2 128-2526{BEG 0x54

fi2[4]: PLLERSMEE (PLL_RDIV)

0x3035 SC PLL CONTRLI 0x21

0: Z

0x3037 SCPLLCONTRLS |} gy 0x13
fiz[3:0]: BHEFTASIMES: 1. 2. 3. 4. 6. 8

0x4837 PCLK Period BERER, pclk_div=1, i/ 0x0A

fi7[5:4]:PCLKR %> 4788 (PCLK_DIV)
00: PCLK = pll_clki

0x3108 SYSTEM ROOT 01: PCLK = pll_clki/2 0x16

DIVIDER 10: PCLK = pli_clki/4

1: PCLK = pli_clki/8

ARt ETENRSA TR, itEUT:

o SYSCLK=XVCLK/PLLFR $TEL*PLL{ZE=24/3*84=672 MHz
PLLFRS > SRESHYBRE IR SR, (B3 FEE AR,
MIPHZEHMERIA T AN R SR S :

« MIPI_BIT_CLK = SYSCLK / MIPI_DIV [ 2 =672/ 2 [ 2 =168 MHz
GBEREHEERLUTATN RSS!

e PIXEL_CLK =Z%h3%h/ (SDIVO * PLL_RDIV * BIT_DIV * PCLK_DIV *P_DIV) =672 [ (2*2*2*2*1) =
42 MHz

E58 T/~ T IEFRIRE /91280x720%30 FPSFI16 bpp/amitEz, FRIMIPHATH, N7caitE, SHERA168MHz,
' '

320 mv

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

[E]58.1280 x 720 @30 FPS, 16 bpp-168 MHzfJOV5640 MIPIAJ&H
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6.1.5 D-PHYiZ&
HE—EERCERID-PHY SR Ths-serrie.
&G, RxClkInEscHICLK UT ({REATH) HBE60MHz, FEAIREERAA1/60 MHz=16.67 ns,
D-PHYHSEE K Ths-serre{E85Nns+6 *UIZ145ns+10*VIRSSEEIN. TELZEREASSEE 185 ns—311.67 ns,
XFFRTNT0, RAETus-serneHIATNIT:

T_HS_SETTLE= (PRG_RXHS SETTLE + 1) *(Tperiod of RxClkInEsc)

El59
CSI-2 RXtEHRAIIRENFEF(CAGIR BEPRG _RXHS _SETTLE=0x11=17,
Ths-sETTLE = (]7 + ]) *16.67 ns = 300 ns

RxC1lkInEscHIMEIRESIXINELE. HRTENRNREE.

6.1.6 OV5640 MIPLRHZ:
ERLE—THRNRE, BITLIBEEEN P IEEEER R ERISIERR D BT .

El6 0 pIRIKE 27 7 MLPEURERITLIR AHSEIRERET, Bt (UESHNER) MEHROEE (PFINARIR
BR) ZERR.

300nsHITHS-SETTLEEEAEE R, AEEE|ITIR (SoT) HLAMmMFFR (FS) HEE.

T

CLK_P-CLK_N

D 2 X 200 ns 400 ns 500 s 800 1 12 s 4 T GRS AL
El60. OV5640/3z]

AT AEEETRRIGEIREENHSERELP—R, BITLRSZ M ERRKERIGER . Eo1HrmKE
B T HIAEIFFEIRN 3N EMENRIT. BT (tL) ATFRRIR AR LARNUEZRIRLAVTOTRITE.,

tL=1/p#FF/VTOT= (1/30fps) [/74077=45.045 us
VeynetVBP=2+7=917, EIt, MIFHAEIBEREERISATE:
977%45.045us=405 us
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™ S O VO I VR R TR R TR TR

@% 8@
At45.049' s 1/At: 22.20 kHz ~ A b ~y L] - L -y y ]
Av:4.270mV  Av/At:94.79 V/is 1.122

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

El61. OV5640iiFisAtRF

7 i.MX 8MHi.MX RTIERIYISIE/ES

FR2.BHEER

Bs DSl csl-2 52
BEY RABEEE RASTFER BEY RXBEERE RASER
(Gbps) (Gbps) (Gbps) (Gbps)
i.MX RTN70 2 0.8 1.6 2 1.5 3 28FDSOI
i.MX RT5000M |2 0.8951 1.79 ¥ ¥ ¥ 28FDSOI
i.MX 8 4 1.5 6 4 1.5 6 28FDSOI
i.MX 8M 4 1.5 6 4 (x2) .5 6 28FDSOI
i.MX 8M Mini |4 1.5 6 4 1.5 6 16FF
iMX 8M Nano |4 1.5 6 4 1.5 6 16FF
iMX8MPlus |4 1.5 6 4 (x2) .5 6 16FF
i.MX 8ULP 4 1.5 6 2 1.5 3 28FDSOI
iMX 8Q/D/X |4 (x2) |1.05 42 4 1.5 6 28FDSOI

1l D-PHYARSZiFRATPLL.
8 ik

AENMATENNBREE, FRETENRIb.

8.1 DSIEBIEES
. KERERIREE.
2. Ma{RIPCIBSIER:
a. WF AR HEWEEERIBES ). RILAGERRLINUX 12CHAp%, Wi2cdetect, i2cdump. i2cget. i2cset,
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3. WRE IR T2 EmRY,
4. HEMIPIETEH:

a. MIPI HS{iATEh

b. &R

c. BrEgtEzCadsp
5. HRETERFISOCTUTEN 2RISR, Hltl, ERaFFISOCEREFIRE MR,
M FEASHETUF, CFG AUTOINSERT EOTP[AUTOINSERT ] BMAHERZET ],
KEETRRPEEIEHRE TiHRSE Hsyne. HBP. HFP, Vgne. VBP, VFP,
SEMIPHEIDFER(S: 0. IOBIRRBE.
MEMIPISREE: MEMEDHE.
IBEMIPEEIRE/FES: ErrSotHSHIErrSotSync HS,

© ® N o

8.2 DSIFE IR

AT HEDSIE I EER,

8.2.1 FiELEhIHp

BB REAEECANIMNIRA/ . SIERMIPIRTMEARZRTH, X R REEHEESOCHIELRT P
RN T ESIRANE LSRRI, LTHIAMAD/RiS1TRIThEE,

8.2.2 /L EHAMHRINFEIEIR

BERNESIEZHBLLPER{FRIDSIFECES 2RI, ATHEPHYES, FAIERRFEEMHNERHSERF SRR
BRAFILPIRTS, XFEREMEDRE—IR, —EE R DSEKIEFREERSRRAMEABLLPHAEISENARS
FALPHE=,

8.2.3 {EiRAIDSIEE SR

MD-PHYYIIRESRE, KSHHREDSHEOEIRIRAMIPL, SDSIEUREIRR/ it FEXMIAM A EERIER
FEEMER, FBIRENBE XSIERT S SLIAREMSIR FFalRd thiEsRnt, XEREMIEIEE (TERE
SHIEES) EREETFSTRERREE T FEXEER.

8-204 THS—SKIPEEE

MIPI D-PHYZY S BB R(EE IR B R AR B E MRS BIRDSIEUERIE LA%ES), LUEEFENEINFE
W& (LP-1) , HERIREERWER (EoT) FHIhFABEEHRAIEN. MR T sl FEHEERIR, TRESS
KOS ETREIR.

8.2.5 (EHEREEE (EoTp)

FRAMIPI DSI VI.OFLEAIE SR ARIDS IS B B EE TG HSEUR R Z B MIERIEREUEE (EoTp) . EoTp
HNEEBIRREMNHSIER LR PR EsaDSHE OIS, LUMEIFEEIEREESZHNER T, B
SR LUBMIENRIHSEMBVEER. A7 3FDSIHNEIREZ BNAEFHREHEEREY, X—InEEKRARX
BRI RIS R E AR R AR EoTpINAERYEE ], XN EOTPAEAR L. WRIEEFRNE S
BEiX—INRE, STEI6FFRI28FDSOIIDSIHELR FIEF.
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B SR, CFG AUTOINSERT EOTP[AUTOINSERT] ATHE45EF 1,

8.3 CSI-2[ 3l ES

. WEFAREIREE.
2. HRIPCIBISER:
o I A EFNIEIEUERIRE ). TLMERALInUX 12CH<, Wi2cdetect. i2cdump. i2cget. i2cset,

3. HRMEREEIIR IS Fa 2 EHE.
4. 1ERELFNISOC MIPIRTH:

a. BESMIPI HS{URTER, RERTFHFIBRERUAT$.

b. SOC&ZATtPFOR BRI URT ¢,
5. IGEMIPHEINFER(E. [IAHEED (RREREMIPIDHTY) .
6. WEMIPISIREE. SFIED (MIPIDHTY) .
7. 1BEMIPHRSSFRS, W:

0. ECCHICRCHEIRIRE 1728
IRQREFFE
ErrSot Hsﬂkﬁ%ﬁ%
ErrSotSync Hsﬂkﬁ%ﬁ%
ErrEs cﬂj{?ﬁ%ﬁg’%
ErrSyncEsciRSS17E8
ErrControlAiSSFEE

@ "0 aoo0C

8.4 CSI-2FENl|a)RH

A CSI- 25 I ARk,

8.4.1 [BREMBIIER

MIPI CSI-2ABs2 FES BB GREIN. TRBIIRNEIS. BEEEERIRMAEIF, NAEMEGERKET5E
SBERMAVERL. B0, BREREETREEFARCBSSISTURIXENE, BERIEIRIERAEEIREFRGB,. BGR,
GRBEMARMNANRIEGEREME. MRMALIIZEBCR, MEKERSEACRBRIESIE, NiKEEHEER
Hix, (EREEINEGNFEBSHIER.

9 XFAFNHFENTIATIRER

A FAHRBIREB RSB LU TARIANBSD-3-ClauseiFa] :
2024FREBIRAFTE,; EREATREBERT, LIRS AR N E D AR E R AR CHD

(TieRBEIEN) -

1. B RIRB/RRE LIRS, XEREFILI T RERR.

2. AT E R RRT, DRSS/ SiBE S AR R R R S H_ EIARRAERE, IR
LI REERER,

3. RESFSHPEITH, NMEERRNATEENERNESSENER AR TEF M TE B
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NREBERNTEENSSE "RRE" B4t NREEHUREERRYEREE, BEERRTIEHEMERF
ERSERMRERRIE. EETERT, TeRAMRRSHRBIFNERES, A ERE5BEFAE
ERTRUMSHRMTEER. K. B2, % EHtEERERE (BEERRTRUWEEmERS;
(EFBIRK. BUEMRAEAEIRAELSHYT) FERE, TIeREGE. MEREEEENITH (BERBEHE
fbfRE) JERKAY, BMERFeR S A LISIRERIATREEEAGISN,

10 {2iJhsE

R22PEE T WA ERUETTIESR.
+22. (EITHE

YRS b-Zi] = ): ] 1508
AN13573 V.11 2024%8813H B &2,
o —RRIMIEER
AN13573 v.1.0 2024578258 o BISMIBERGVACTIVE-1HY3 | FBIE 7 VACTIVE
o HINT X TFEIHENEOTPEUEEAYTRR,
AN13573 v.0.0 2022438218 EVINIY-Lil
ANI13573 AR E (RIS AR REFALTR, © 2024 NXP BV. kRiERAE.
vz ES TS $1.11F—202458813H ARSI RS E
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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
to result in personal injury, 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.

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.

ANI3573
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/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 document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is 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.

In the 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.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

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

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V.— NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks
Notice: All referenced brands, product names, service names, and
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