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HER). RET/EN. ErBOTIEN. 5 EATTHHE TN,

TARAZFRAIAE DR TE A2 AR T
1) Camera L{E4A:
* MIPI Camera Serial Interface 1.0 specification,
* Camera Serial Interface 2 v1.0 (CSI-2) ;
2) Device Descriptor Block T./F2H: #JTCilu;
3) DigRF T.{E4.:
* DigRF BASEBAND/RF DIGITAL INTERFACE SPECIFICATION Version 1.12 ;
4) Display T./F4H.:
*DBI-2 ,
* DPI-2,
* DSl ,
*DCS ;
5) wEik[E DR N TAEA.:
*HSI 1.0 ;
6) REEMMELE TAEA: B LM,



7)) RE 2 iR TIEA:
* SLIMbus ;
8) NAND#f TAEH: B hHiE;
9 V) ZETAEA:
* D-PHY: MIPI D-PHY Specification v1.00,
MIPI D-PHY Specification v0.90.00,
MIPI D-PHY Specification v0.65,
* M-PHY;
10) A TAEH: &R,
1) RGEHEEH T/EA
*SPMI ;
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4. M2 (2B -

Device e.g. Camera containing the

Device e.g. an application Engine or

CSl transmitter and CCl slave Unidirectional High | @ Base Band containing the CSI
Speed Data Link receiver and CCl master
CSl Transmitter 2 Deta Lanes CSl Receiver
Data2+ p| Data2+
Data2- »| Data2-
Datal+ | Datal+
Data- »| Datal-
Clock: p| Clock+
Clock- »| Clock-
400kHz Bidirectional
CCl Slave Control Link CCl Master
SCL [« SCL
SDA [« > SDA

Figure 131 Implementation example block diagram and coverage
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Pixel Control Pixel Control
U 4 6 7- &, 10, 12, 14, 15 16, 18- or 24-bits - TT
Pixel to Byte Byte to Pixel
Packing Formats Unpacking Formats
Data Control Data Control
@r}u-ﬁ 1T 8w
Low Level Protocol | | Amitrary Data Support Low Level Protocol
Deta Control Dt Cortrol
d Lo 9T 8
Lane Management Lane Distribution/Lane Merging Lane Management
Layer Layer
J\LN'&HE f‘r N* Brbits
Cata Cortrol Generation / Detection of packet start Cata Gontral
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Clock Generation / Recovery (DDR)
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4.1, FHITRE:
*?';Lg(Low Level Protocol) JZ/& — AN M F 00, TR Frbh ELLPZ B A2k T
REAREE
*£F 0B T Raw8. JPEGSZE JLFH IR A & 2 8bitf4F, Rawl0. YUV422. RGB565. RGB555.
RGBA444 5 #Y 75 BLRF 1 1) B 0 -
* YUV422 : CBOYOCRO Y1 CB2Y2CR2 Y3 CB4Y4CR4 ........
* RGB565: {G[4:2], B[7:3]}, {R[7:3], G[7:5]} «ee......
* RGB555: {G[4:3],1’B0, B[7:3]}, {R[7:3], G[7:5]} ........
* RGB444: {G[4],2’B10, B[7:4], 1’B1}, {R[7:4], 1'B1, G[7:5]} ........
* Raw1O0 :
D0[9:2],D1[9:2],D2[9:2] D3[9:2], {D3[1:0],D2[1:0],D1[1:0] ,D0[1:0]}, D4[9:2],D5[9:2],
D6[9:2],D07[9:2], {D7[1:0],D6[1:0],D5[1:0] ,D4[1:0]} ..ceovverrr v

*A[LAE Y, X Raw10, 75 ZE3E10bit )% 5% Hpli8bit U 8d, 7 ZEHEAT I Bl #2,
Raw 107715 #1605 B IR B3R =4 (0 Fir 1) 1.254% ;
* S A A% SR IT R AT S5 ISR A ]



Valid Video Data

Figure 47 Vertical Sync Example

Figure 48 Horizontal Sync Example
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Mg [E) 20 e R R B R 245 T i 4G B (FRAME START PACKET), 45T
izt il (FRAME END PACKET) ;

AT AR ATEN, X TRGB. YUV. RAWHER N, FANHE K AL B o
B & —BATHEZHE, ElorAHWCH: TR E 5.

LPS EoT | LPS

Data ID
Word Count
(WC)
ECC

%

hd

32-bit SHORT PACKET (SH)
Data Type (DT) = 0x00 — OxOF

Figure 31 Short Packet Structure
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Table 6 Synchronization Short Packet Data Type Codes

Data Type Description

Frame 5Start Code

0=01 Frame End Code
0=x02 Line Start Code (Optional)
0=03 Line End Code (Opticnal)

Fezserved

Data Identifier (Di) Byte

hl

Bf BG BS B4 B3 B2 Bl BO

|\ o — HERE

Virtual Channel Data Type
Indentifier (OT)

Figure 32 Data |dentifier Byte



— DATA IDENTIFIER (DI):
Contains th
Data Type denotes the format/content of the Application Specific Payload Data.
Used by the application specific layer.

— 16-bit WORD COUNT (WC):

The receiver is NOT looking for any embedded s uences within the
ceicasc (2 The recsiver uses the WG value to determine the end End of

8-bit Error Correction Code (ECC) for the Packet Header:
8-bit ECC code for the Packet Header. Allows 1-bit errors with the
packet header to be corrected and 2-bit errors to be detected

APPLICATION SPECIFIC PAYLOAD CHECKSUM (CS)

— & " & ~ & \

= Y || =

o 3~ [ole =] Olo|O|O] =3

lPs [soT| = | ©2 |ole|sle|e = |=|=|=| 2% |eor| Ps

T | == oj|S I S| S| © c | o | o |c] ©3

O o el R I | o | o | o] TS
= olo|lol|a O
32-bit PACKET DATA: 16-bit

PACKET Length = Word Count (WC) * Data VWord PACKET
HEADER Width (&8-bits). FOOTER
(PH) (PF)

Figure 30 Long Packet Structure
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KA — PN KBEH320. (4Byte) HIESk, NFETHRIEIESE, 164K ICRCH
FAAS: MRS 13201 (4Byte) fusk;
kA Sk B8O B R bR B AT+ 1600 1T BUE +8 1 ECCHY k5
*EAEPREATDl: 207 B EIE T +6 A A S MM Bk,  CSI27] DLE ik A 7] i i FUL I8 18
S FBHE ST Kb A R BRI,  LLUnJPEGEEE IR F #iE YUV
e s B B
*MOALTFBUEWC: N B mEdEisk (EHGEPE) 1715 2N,
EE A B IWCH PAERIA R0, 758 T ERE LT R 258 L ek
2 H AT -
*8(LECC: Ttk aT240 (8 H I r EFF+H1606 T EUE) EAE LR+ M A7 A
WA — s iR IE
*16/.CRC:16bit I EHA IR K IS, A CAFe~ IR izt 8 s e AL fd A 2 15 8
AT A SO E, 27T R (16hitEE. 166CRC) AR FTIERAL A%,



* AR ST B PR AU E S NS B R A R
JEAUETE 70V 2 DU EE i ae X A%%,  (FLAnJPEGHEHER T F #lE YUV
Aamg AR
BB SR Fe 8264 Fh Ei Pm R AL .
0x00 — 0x07 Synchronization Short Packet Data Types
0x08 — OxOF Generic Short Packet Data Types
0x10 — Ox17 Generic Long Packet Data Types
0x18 — Ox1F YUV Data
0x20 — 0x27 RGB Data
0x28 — 0x2F RAW Data
0x30 — 0x37 User Defined Byte-based Data
0x38 — Ox3F Reserved

Ox1E: YUV422 8-bit; 0x20 : RGB444;
0x21 : RGB555; 0x22 : RGB565;
O0x2A . RAWS; 0x2B: RAW10;
0x30 : User(tL iHJPEG);



* 8/ ECC:

8~15 fr¥iE FESHLECC,
16~31 AL IR T E6ALECC,
32~63 R HIE T ETAECC,
64~127A 55 FE8AECC,

{DI[7:0], WC[15:0]}824f7, H12‘b00FI6ALIMEEr4H Ak

it 24401 AR HEA

P7=0,

P6=0,
P5=D10"D114D12*D13"D14D15D16"D17D18"D19"D21D22"D23,
P4=D4 D5 D6 AD7/D8"D9"D16"D17°D18~D19"D20"D22"D23,
P3=D14AD2/D3"D7~D8"D9"D13*D14AD15"D19°D20~D21/D23,
P2=D0"D2"D3"D5D6"D9"D112D12~D15"D18"D20D21D22,
P1=D0D1/D3"D4D6"D8"D10D12D147D17°D20~D21/D22"D23,
P0=D0"D1AD2°D4*D5"D7/D10~D114D13D16"D20"D21D22"D23;



32-bit
PACKET HEADER
(PH)

A

ol 5. |, e
LPS |SoT| 2| S |O | £
8| 8% |* |3
Data ID = 0x37 WC LS Byte=0xFO  WC MS Byte = 0x01 ECC = 0x3F
Z@{-1|1|1.1\1 1[1]1]1] 4 1[1[1]1]1]1
L M L M L M L M
S 3 S 3 5 5 S S
B l B l B B l B B T B
ECC Calculation = ECe
KKK (A [1]1]1] 1|1|1|1|1|1F
D D PO P1 P2 P3 P4 PS
a

2
3

Figure 35 24-bit ECC Generation Example
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* 16, CRCIEA VTR LA . 1] LLFR /R IR i‘Z@iﬁ%ﬁﬁE%iﬁﬁiﬁ%Eﬁ%é@%;
CSI2ELERFICRC16 CCITT: AEREZHA g(x)=x 16+x"12+x"5+1

CRC16_CCITT
HTHS
Cls|cajciz|cizycn CliojCcajca|Crye G|cyjc|a

Polynomial: xM6 + xM2 + xA5 +xM)
Mote: C15 represents x*0, CO represents x*15

CRC[0] = Data[0] » Data[4] » CRC[0] * CRC[4] » CRCI[8] ;

CRC[1] = Data[1] * Data[5] » CRC[1] * CRC[5] » CRCI[9] ;

CRC[2] = Data[2] * Data[6] » CRC[2] * CRC[6] » CRC[10] ;

CRC[3] = Data[0] » Data[3] * Data[7] » CRC[0] * CRC[3] * CRC[7] » CRC[11] ;
CRC[4] = Data[1] » CRC[1] » CRC[12] :

CRC[5] = Data[2] * CRC[2] » CRC[13] ;

CRC[6] = Data[3] * CRC[3] » CRC[14] ;

CRC[7] = Data[0] » Data[4] » CRC[0] * CRC[4] » CRC[15] ;

CRC[8] = Data[0] » Data[1] * Data[5] » CRC[0] » CRC[1] * CRC[5] ;
CRC[9] = Data[1] * Data[2] » Data[6] » CRC[1] * CRC[2] * CRC[6]
CRC[10] = Data[2]  Data[3] » Data[7] » CRC[2] » CRC[3] * CRC[7] ;
CRC[11] = Data[3] * CRC[3] ;

CRC[12] = Data[0] » Data[4] » CRC[0] * CRC[4] ;

CRC[13] = Data[1] A Data[5] » CRC[1] * CRC[5] ;

CRC[14] = Data[2] » Data[6] » CRC[2] * CRC[6] ;

CRC[15] = Data[3] » Data[7] » CRC[3] * CRC[7] ;

&
(A
&2
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		举例12位数据
生成CRC16校验码		生成多项式g(x)=x^16+x^12+x^5+1
左移(1021)：0001_0000_0010_0001
右移(8408)：1000_0100_0000_1000
下面推导使用右移：

		CRC[15:0]		C0		C1		C2		C3		C4		C5		C6		C7		C8		C9		C10		C11		C12		C13		C14		C15

		移位次数   0		C0		C1		C2		C3		C4		C5		C6		C7		C8		C9		C10		C11		C12		C13		C14		C15

		1		C1		C2		C3		C4+C0+D0		C5		C6		C7		C8		C9		C10		C11+C0+D0		C12		C13		C14		C15		C0+D0

		2		C2		C3		C4+C0+D0		C5+C1+D1		C6		C7		C8		C9		C10		C11+C0+D0		C12+C1+D1		C13		C14		C15		C0+D0		C1+D1

		3		C3		C4+C0+D0		C5+C1+D1		C6+C2+D2		C7		C8		C9		C10		C11+C0+D0		C12+C1+D1		C13+C2+D2		C14		C15		C0+D0		C1+D1		C2+D2

		4		C4+C0+D0		C5+C1+D1		C6+C2+D2		C7+C3+D3		C8		C9		C10		C11+C0+D0		C12+C1+D1		C13+C2+D2		C14+C3+D3		C15		C0+D0		C1+D1		C2+D2		C3+D3

		5		C5+C1+D1		C6+C2+D2		C7+C3+D3		C8+C4+C0+D0+D4		C9		C10		C11+C0+D0		C12+C1+D1		C13+C2+D2		C14+C3+D3		C15+C4+C0+D0+D4		C0+D0		C1+D1		C2+D2		C3+D3		C4+C0+D0+D4

		6		C6+C2+D2		C7+C3+D3		C8+C4+C0+D0+D4		C9+C5+C1+D1+D5		C10		C11+C0+D0		C12+C1+D1		C13+C2+D2		C14+C3+D3		C15+C4+C0+D0+D4		C0+D0+C5+C1+D1+D5		C1+D1		C2+D2		C3+D3		C4+C0+D0+D4		C5+C1+D1+D5

		7		C7+C3+D3		C8+C4+C0+D0+D4		C9+C5+C1+D1+D5		C10+C6+C2+D2+D6		C11+C0+D0		C12+C1+D1		C13+C2+D2		C14+C3+D3		C15+C4+C0+D0+D4		C0+D0+C5+C1+D1+D5		C1+D1+C6+C2+D2+D6		C2+D2		C3+D3		C4+C0+D0+D4		C5+C1+D1+D5		C6+C2+D2+D6

		8		C8+C4+C0+D0+D4		C9+C5+C1+D1+D5		C10+C6+C2+D2+D6		C11+C0+D0+C7+C3+D3+D7		C12+C1+D1		C13+C2+D2		C14+C3+D3		C15+C4+C0+D0+D4		C0+D0+C5+C1+D1+D5		C1+D1+C6+C2+D2+D6		C2+D2+C7+C3+D3+D7		C3+D3		C4+C0+D0+D4		C5+C1+D1+D5		C6+C2+D2+D6		C7+C3+D3+D7

		9		C9+C5+C1+D1+D5		C10+C6+C2+D2+D6		C11+C0+D0+C7+C3+D3+D7		C12+C1+D1+C8+C4+C0+D0+D4+D8		C13+C2+D2		C14+C3+D3		C15+C4+C0+D0+D4		C0+D0+C5+C1+D1+D5		C1+D1+C6+C2+D2+D6		C2+D2+C7+C3+D3+D7		C3+D3+C8+C4+C0+D0+D4+D8		C4+C0+D0+D4		C5+C1+D1+D5		C6+C2+D2+D6		C7+C3+D3+D7		C8+C4+C0+D0+D4+D8

		10		C10+C6+C2+D2+D6		C11+C0+D0+C7+C3+D3+D7		C12+C1+D1+C8+C4+C0+D0+D4+D8		C13+C2+D2+C9+C5+C1+D1+D5+D9		C14+C3+D3		C15+C4+C0+D0+D4		C0+D0+C5+C1+D1+D5		C1+D1+C6+C2+D2+D6		C2+D2+C7+C3+D3+D7		C3+D3+C8+C4+C0+D0+D4+D8		C4+C0+D0+D4+C9+C5+C1+D1+D5+D9		C5+C1+D1+D5		C6+C2+D2+D6		C7+C3+D3+D7		C8+C4+C0+D0+D4+D8		C9+C5+C1+D1+D5+D9

		11		C11+C0+D0+C7+C3+D3+D7		C12+C1+D1+C8+C4+C0+D0+D4+D8		C13+C2+D2+C9+C5+C1+D1+D5+D9		C14+C3+D3+C10+C6+C2+D2+D6+D10		C15+C4+C0+D0+D4		C0+D0+C5+C1+D1+D5		C1+D1+C6+C2+D2+D6		C2+D2+C7+C3+D3+D7		C3+D3+C8+C4+C0+D0+D4+D8		C4+C0+D0+D4+C9+C5+C1+D1+D5+D9		C5+C1+D1+D5+C10+C6+C2+D2+D6+D10		C6+C2+D2+D6		C7+C3+D3+D7		C8+C4+C0+D0+D4+D8		C9+C5+C1+D1+D5+D9		C10+C6+C2+D2+D6+D10

		12		C12+C1+D1+C8+C4+C0+D0+D4+D8		C13+C2+D2+C9+C5+C1+D1+D5+D9		C14+C3+D3+C10+C6+C2+D2+D6+D10		C15+C4+C0+D0+D4+C11+C0+D0+C7+C3+D3+D7+D11		C0+D0+C5+C1+D1+D5		C1+D1+C6+C2+D2+D6		C2+D2+C7+C3+D3+D7		C3+D3+C8+C4+C0+D0+D4+D8		C4+C0+D0+D4+C9+C5+C1+D1+D5+D9		C5+C1+D1+D5+C10+C6+C2+D2+D6+D10		C6+C2+D2+D6+C11+C0+D0+C7+C3+D3+D7+D11		C7+C3+D3+D7		C8+C4+C0+D0+D4+D8		C9+C5+C1+D1+D5+D9		C10+C6+C2+D2+D6+D10		C11+C0+D0+C7+C3+D3+D7+D11

		13

		14

		15

		16

				在每包数据开始前要将CRC置为16'HFFFF,

				在Word Count=0时（短包），也要将CRC置为16'HFFFF

				MIPI定义的CRC是针对已经打包好成8BIT的图像数据，选用蓝线那行的公式即可，

				此公式并行处理，每一个Byte的数据进来后下一个时钟就可以马上得到16位新的CRC。
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4.3. LANE MANAGEMENT

* LANE MANAGEMEN TAR 8 38 () AR B B 1500, X S 4T @aF i it Ay
[RIE 14 24 S A N B PP AN R 20 A 5, BRADERJZ 432 1 X e oK

L L
Byte S Byie 5
Byte 4 Byte <4
Bvte Stream
Byte 3 (Conceptual) Biyte 5
Byt 2 Byte 2
Syt 1 Byie 1
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Figure 20 Conceptual Overview of the Lane Distributor Function
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Number of Bytes, N, transmitted is an integer multiple of the number of lanes:

Start-of-Transmission

R iRz EAL 10°'hB8 All Data Lanes finish at the same time
\A /
1: (( SDT)X Bﬂﬁ&%ﬂ}%ﬂ ' ﬁﬁewaﬁﬁew&ﬂemx EaT )
~
\ —~/
LANE 2: ( SoT X Byte 1 E'iyteS X Byte 5 X }(BﬂeMﬁXByteMaXByteM XKEG'Q)
./ ~
End-of-Transmission
Number of Bytes, N, transmitted is NOT an integer multiple of the number of lanes: | {?&f&ﬁf&nﬂﬁ’}
Data Lane 2 finishes 1 byte earier than Ef'ata Lane 1
\ —
LANE‘]:( SoT Xaﬂeﬂ Byte2 Y Byied Byte N5 EMEMS Bytef\l—’l:l( EAr )
< T T T P
\_ /N ! l/ /
LANEE-( SoT X Byte 1 X Byte 3 X Byte 5 X XBﬁeMXBﬁeMEX EoT ) LPS
_f | E )
KEY:
LPS - Low Power State SoT — Start of Transmission EoT — End of Transmission

Figure 22 Two Lane Multi-Lane Example



Clock Lane Disconnect
Dp/Dn Terminator

{
e——TeikposT—H¢———Teor——#] / \ \ fe—TelkseTrie—*
T Tow
~VIH{min) —* [+ Tcikmiss / N ) ——
'w%ﬁc r T ﬁ j [ r! [ It
[ TeLkTRAIL Theexmr—+—Tpx—>WTeikrre Tcm{mﬁwne—r
Data Lane Disconnect
Dp/Dn Terminator —Tipx—>{* Thsrrerare®)
/ /1 I /l /1l ! /! /
/ I i i If 1/ i \ |
=WIHing /
—VllLl:max} \ \
ﬁ”ﬁ (- /_IC#
T Thesa - Trrerme s

B AT Ph S8R Z 0 RS R R R —Tusseme—

Figure 21 Switching the Clock Lane between Clock Transmission and Low-Power Mode
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Figure 14 High-Speed Data Transmission in Bursts
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Table 14 Global Operation Timing Parameters

Parameter

Description

Min

Typ

Max

Unit

Notes

TEI{-.‘-!I’;S

Timeout for receiver to detect absence of Clock transitions
and disable the Clock Lane HS-BE3

60

ns

1.6

Terepost

Time that the transmitter continnes to send HS clock after the
last associated Data Lane has transitioned to LP Mode.
Interval is defined as the period from the end of Tys rpan to
the bEg:III.IlLI:I.g of Trprram.

60 ns + 52¥UI

ns

Terk-rre

Time that the HS clock shall be driven by the transmitter prior

to amy asseciated Data Lane beginning the transition from TP
to HS mode.

Tore rrepaRs

Time that the transmitter drives the Clock Lane LP-00 Line
state innmediately before the HS-0 Line state starting the HS
transnussion.

ns

Tﬂ:{-’.-ZETH_E

Time interval during which the HS receiver shall ignore amy
Clock Lane HS transitions, starting from the beginning of
Tergprzpaze.

05

ns

TEK-TEH‘_".E-E\;

Time for the Clock Lane receiver to enable the HS line
termination, starting from the time point when Dn crosses
Vivax-

Time for Dn to
reach T'."-'rEﬁ-_*.,[.E«:

ns

Tﬂ:{-rﬁ.—\]’.

Time that the transmitter drives the HS-0 state after the last
payload clock bit of a HS transmission busst.

&0

ns

T prerare + Torx zere

Torgprepare + time that the transmitter drives the HS-0 state
prior to starting the Clock.

300

ns

TD-'.I_'_?.'\!-E‘.\I

Time for the Data Lane recever to enable the HS line
termination starting from the time point when Din crosses
Vimax.

Time for Da to
reach T'.'rm:.gc

Tror

Transmitted time interval from the start of Tgsrgan of Teps.
tRar. to the start of the LP-11 state following a HS burst.

105 ns +
n*12*1

1ad
(%]

THS--E\'.I.T

Time that the transmitter drives LP-11 following a HS burst.

100

ns




Parameter Description Min Typ Max Unit | Notes
Time that the transmitter drives the Data Lane I P-00 Line 40 ns + 431 85 ns + 6*UI ns 5
Tysprepans state inmmediately before the HS-0 Line state starting the HS
transmission
T ot Toen Taspeepare + time that the transmatter drives the HS-0 state 145 ns + 10*UI ns 5
HE-PREPARE 7 CHS-ZZRD prior to transmitting the Syne sequence.
Time interval during which the HS receiver shall ignore amy 25 ns + 6*U1 145 ns + 10¥UIT ns ]
THs-SETTLE Data Lane HS transitions, starting from the beginning of Tys.
PREPARE-
Time interval during which the H3-BX should ignore any 40 35 ns + 4¥U1 ns &
Tocne transitions on the Data Lane, following a HS burst. The end
HE-SEE point of the interval is defined as the beginning of the TP-11
state following the HS buist.
Toe Time that the transmtter drives the flipped differential state max( n*8§*UL 60 ns ns 2.3.5
HETRAL after last payload data bit of a HS transoussion burst +n*4* T )
T See section 5.11. 100 us 5
Tiex Transmutted length of any Low-Power state period 50 ns 4.5
Ratio Typx :Ijadgn of Trempeastery Tormsrave) between Master and Slave 23 372
Tosce Time that the new transmitter drives the Bridge state (LP-00) 3*Topx ns 5
TA-GET after accepting control during a Link Tumaround.
Tour Time that the transmitter drives the Bridge state (LP-00) 4*Tipx ns 5
Ta-e0 before releasing control during a Link Turnaround.
Time that the new transmitter waits after the LP-10 state Ty 2*Trpx ns 5
Tracums before transmitting the Bridge state (LP-00) during a Link
Turnaround.
T Time that a transmitter drives a Mark-1 state prior to a Stop 1 ms 5
WAKEUR

state in order to inifiate an exit from ULPS.




The numinmim value depends on the bit rate. Implementations should ensure proper operation for all the supported bit rates.
Ifa = b then max( a, b} =a otherwise max{a, b)=b
Where n= 1 for Forward-direction HS mode and n = 4 for Reverse-direction HS mode
Trpy 15 an ntemal state machine timing reference. Extemnally measured values may differ slightly from the specified values due to asymmetrical nise and fall times.
Transmitter-specific parameter
Fecelver-specific parameter

|
|
Ulpsr{1) e Ulpsr(2) -

1 Data Bit Time =1 U 1 Data Bit Timea =1 11

———1 ODR Clock Period = Ulues 1) + Ulpear{Z J—

Figure 50 DDR Clock Definition

Table 26 Clock Signal Specification

Clock Parameter Svmbol Min Typ Max Units Notes
UT instantaneons Ulpist 12.5 ns 12
Notes: e S R 40 Hz /\

—
1. This value corresponds to a minimum 80 Mbps data rate.

2. The minimum UT shall nat be viclated for any single bit peried, ie., any DDE half evele within a data burst.
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Figure 51 Data to Clock Timing Definitions
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I ™
X Trigger Escape
Init uLp
Master LPDT
HS-Prpr HS-Rgst Sto LP-Ragst
LD-JDp}_( LP-EE:I _|='-1Fj L='-19

Table 8 Escape Entry Codes

Escape Maode Action

! i |

Command Type

Entry Command Pattern (first
bit transmitted to last bit
transmitted)

CEENG N EaT ) Turnaround
|\_SDT_/'_F\ HST JHIKEDT;‘I LP-D0=10=00=10
L
- ™,
RX Escape
Mode
[HS—F’rpr
LP-00
' ! A ' I ¥
' 0 Turnaround
l\SDT_J_Fk HST /|_.' EoT | LP-D0>10=00=10
N

BIEEIE T AP RAE R IRESE

Figure 24 Data Lane Module State Diagram

Low-Power Data Transmission mode 11100001
Ultra-Low Power State mode 00011110
Undefined-1 mode 10011111
Undefined-2 mode 11011110
Feset-Trigger Trigger 01100010
[Feemote Application]

Unknown-3 Trigger 01011101
Unknown-4 Trigger 00100001
Unknown-3 Trigger 10100000
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Figure 135 CSI-2 Clock Lane Transmi
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Figure 137 CSl-2 Data Lane Transmitter




MIPI 5 E, SZHIMIPL B S B £ AT 15 40 .

A EE 2 (382 1 0 i A A e e Aps 1, B0 R He e R R A, RIS A
o A 24 B2 0. PP R R A A R RS, B R AN FEIRI N A
FERATHS RS (LR 2IPMOIRESHL, LP ow Power) FITHS JR#& (High
Speed) .

*XF T [F 2P AE T SE T E R

*HS RS AR ARIE ZE (55, A% = s e 48 5 AT 20

*LP IR NIREARTIFESS =, Mzl 5 5 AREE 7

*MIPIZEKRHS TAEFE1GHz ISR |, 58 RS 5 N0.2v ZR(5 5 N0.2v 1)
ERediokiziE

*LP RIS MG T, BRSOy 2v IR T Y0 R H-FAE 5

*HS K LP ARAS B, Hthi 45 = M A RF M ZORAR T w21, HAR B 22 PR RE R 2R ] )W
P77 SRS A



it

*MIPLZ XU Af e Y, ] PLspd Ak, tn] DLEAT ki, BRiOR Dhae A B &
AT H AR 75 RO 7 RIETh g

*MIPIFJHSEE S, (0.2Vv) , EEEGEdE, #E 80Mbps ~ 1000Mbps;
*MIPIFJLPAR S (1.2Vv) , ATULH TEEEGG S, &3 E A10Mbps;

*MIPIILE , fE—~MIPI1% £ W JiiEscape Mode, It AlLow Power Data
Trabsmission Mode, LPEL A 1 —Ff, AT AT IE AL fan A5 Bl A g -

*MIPIFH5E T Low Power Mode. Ultra Low Power Mode[ FE BTG . LLZEAT]
Z 8] BN SHSE A 2 B FAE 574 07 el e oK

*MIPI D-PHY 2 & MMIPI TAE 4 I H 43 E G ;






	幻灯片编号 1
	幻灯片编号 2
	一、 关于串行接口
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	三、MIPI CSI-2架构
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	四、协议层
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	幻灯片编号 22
	双通道情况下数据的传输模式
	幻灯片编号 24
	幻灯片编号 25
	幻灯片编号 26
	幻灯片编号 27
	幻灯片编号 28
	幻灯片编号 29
	数据通道进入和退出SLM(即睡眠模式)的控制：
	幻灯片编号 31
	幻灯片编号 32
	CSI-2物理层时钟传输通道结构示意图
	CSI-2物理层数据传输通道结构示意图
	幻灯片编号 35
	幻灯片编号 36
	Thank you!

