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2 MIPI il 4i7 1

2.1 Mk

MIPI Rx W[zl Z=45 DC(TTL) £ 05, IRt i pixel Fil 51545 T —20 ISP £
B, Z0iRE 7 FH MIPI-CSI i A. DC 5 32 #F Sensor RAW12, BT1120, BT656 5 BT601.

2.2 HRHE

- MIPI

Bahirlab 2S5z 11-Mobile Industry Processor Interface, MIPI 4545843 26 ] D-PHY (&4
FEIEAEH CSI-2 A2 B EE 1

- Lane

YIPRZE T 382 ik i A O ) — X i s 250 2. —> Lane nJ /& A0 4P e 4dE. 1C4D 45—
ANBteh Lane & 4 PR Lane,

- LVDS

REZDFS (Low Voltage differential Signaling), iXHf#) LVDS {Z 4§ LVDS % &) sub-LVDS
5 HiSPi, i# i [F] 2505 X 23 T o AR 35 s «

R

MIPI-CSI F|H#rifERY %4 (Short Packet) 4[R2 15 . LVDS -5 F|H [ (Sync Code)
VER RIS . LVDS 4 Fifhla it

- i} SOF/EOF FKx—Mir)FFih 5458 .
- fiH] SOL/EOL E/RFTHIFFIG 545 .
1-1 SOF /EOF /SOL/EOL [ % % &,
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VBLANK
HBLANK | SOF Active Line 1 HBLANK
HBLANK Active Line 2 HBLANK
HBLANK Active Line 3 EOL | HBLANK
; SOL I f
HBLANK Active Line P-1 HBLANK
HBLANK Active Line P EOF | HBLANK
VBLANK

- f#iHH SAV invalid 5 EAV invalid 78 VBLANK 55450, i SAV valid 5 EAV
valid F/RA%EPE (information line, H.OB 4 pixel data) I I5-545% .

K 1-2 SAV/EAV F ¥ 7 X,

HBLANK VBLANK HBLANK
HBLANK | SAV VBLANK EAV | HBLANK
HBLANK | Invalid : Invalid | HBLANK
: VBLANK :
HBLANK Frame Information Line HBLANK
HBLANK OB/ effective pixel HBLANK
HBLANK \iﬁl\:j OB/ effeFtive pixel \E:}‘I\; HBLANK
HBLANK : HBLANK
HBLANK OB/ effective pixel HBLANK
HBLANK VBLANK HBLANK
HBLANK SAV VBLANK EAV HBLANK
HBLANK | Invalid Invalid | HRLANK
HBLANK VBLANK HBLANK
- DOI

SONY iyxz ks WDR #55(, 4#5k Digital Overlap,
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2.3 ek

MIPI RX F#i—f K 4 lanes s{ % K 2 lanes [ MIPI-CSI, 2117 #F lane H#t 52401
ZHY PN Hie, FEAMHMEZES RS, BA MIPIRX# 70 0 3] 2 [A—2H5 A, 335
[Al—4HH A . MIPI RX H437%F sensor TTL, BT1120, BT656 5 BT601 24785 AR, S7kE

BT Clock PASMY lane THREE He. FIKM) Lane 731~
# 1-1 %4 BT 45057 &. BGA # £ VIOTVI2, QFN ¥ &4 VI0.

VIO PAD NAME | VI1 PAD NAME | VI2 PAD NAME
VIO CLK | MIPIRX4N | VII_ CLK | VIVO_CLK | VI2_ CLK | VIDO CLK
VIO D[0] MIPIRX4P | VIL_D[0] VIVO_DO | VI2_D[0] VIVO_ D0
VIO D[1] MIPIRX3N | VII_D[I] VIVO_DI | VI2_D[]] VIVO_D1
VIO D|2] MIPIRX3P | VII_D|2] VIVO_D2 | VI2_D|2] VIVO_D2
VIO D[3] MIPIRX2N | VII_D[3] VIVO_D3 | VI2_D|3] VIVO_D3
VIO D[4] MIPIRX2P | VII_D[4] VIVO D4 | VI2_D[4] VIVO_ D4
VIO D[5] MIPIRXIN | VIL_D[5] VIVO_D5 | VI2_DJ] VIVO_D5
VIO _D[6] MIPIRXIP | VIL_D|6] VIVO_D6 | VI2_D[6] VIVO_D6
VIO D[7] MIPIRXON | VIL_DJ7] VIVO_D7 | VI2_D[7] VIVO_D7
VIO D[8] MIPIRXOP | VIL_DJg] VIVO_D8
VIO D[9] MIPI_TXMO | VII_D[9] VIVO_D9
VIO D[10] | MIPI_TXP0 | VII_D[10] | VIVO_DI10
VIO D[11] | MIPI_TXMI | VII_D[11] | MIPIRX5N
VIO D[12] | MIPI_TXPI | VII_D[12] | MIPIRX5P
VIO D[13] | MIPI TXM2 | VI D[13] | MIPIRX4N
VIO D[14] | MIPI_TXP2 | VI1_D[14] | MIPIRX4P

VII_D[15] | MIPIRX3N

VII_D[16] | MIPIRX3P

VII_D[17] | MIPIRX2N

VII_D[18] | MIPIRX2P

MIPI RX % #§ MIPI-CSI {21155 (CSI Demux), A[4ZUCA[R channel ID H{EEETE

1-3 MIPI-CSI &4 channel ID

Data Identifier (DI) Byte

A

r

~

DI7 Dis DI5 DI4 DI3 DI2 DI1 DIO

ol 3~ |,
LPS |SoT| & | S8 | O |EoT| LPS
S = | W VC DT
=
M Virtual Channel Data Type

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

Indentifier
(vc)

(DT)

MIPT RX 37§ BT #: #2155 (BT Demux), #i AdmffA FIEEAEHE A BT656 5155
AR AT (L, MIPT RXR]3fe Ji 4% 36 18P DA I 8 [] 25 s gk 0 A Rt o B U S8 By

H#: (SDR).
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1-4 BT demux 42X, & HFad4 A\

EAV ChO SAV Cho

EAV Chl EAV Chl

2.4 API %%

MIPT Rx $2ftxf4% sensor I/ hfE. 42t ioctl #2200, AT IR AL 40 F:
CVI MIPI SET HS MODE :CVI MIPI SET HS MODE: #%# MIPI ffj Lane 4375
e
CVI_MIPI SET DEV ATTR : % MIPI f13f %4 @1 .
CVI_MIPI RESET SENSOR : & {ii sensor.

CVI_MIPI UNRESET SENSOR : #&4% {7 sensor,

CVI_MIPI RESET MIPI : & { MIPI Rx.

CVI MIPI ENABLE SENSOR CLOCK : #TJF SENSOR fy4h.

CVI MIPI DISABLE SENSOR CLOCK : % SENSOR (g4,
CVI_MIPI_SET CROP TOP : &My N &%k
CVI_MIPI SET WDR MANUAL : $Tf WDR F-3likist,
CVI_MIPI SET LVDS FP VS : %% LVDS Ht VSYNC 4= i i a] i

MIPT Tx f2fu 4 WorhE . JUKIZhaE. SRtk T :
mipi_tx_cfg : & MIPT TX %45 .
mipi tx send cmd : [a] MIPI TX &ikf4.
mipi tx recv cmd : A MIPI TX U4 .
mipi tx enable : ffifg MIPI TX,
mipi tx disable : 28 MIPI TX.,
mipi tx set hs settle : {%'# HS settle L,
mipi tx get hs settle : FKHL HS settle ',
mipi tx suspend : i MIPI TX,
mipi tx resume : K& MIPI TX,
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2.4.1 CVI_MIPI SET HS MODE
[Hii4 ]

FXThRER: CVI.MIPI_SET DEV_ ATTR Huft.

2.4.2 CVI_MIPI SET DEV_ATTR

i ]
BB MIPT M i s @ .
(28]

#define CVI MIPI SET DEV ATTR IOW(CVI MIPI IOC MAGIC, 0x01, struct combo dev
—attr t)

[E X1
struct combo dev attr t ZRHUfKFEE] .
| GUAEIRTED |

IR EE Epe
0 )
-1 R, FFREE errno

[ib PR 25 5]

7
[%K]

3% evivip_cif.h
[HE]

. Ji¢® CVI_MIPI_SET DEV_ATTR X g, S5/ ISP # 1137JF MIPI_RX mtéh.
153 WL ISP H & 3

- B TTE CVI_MIPI_SET_DEV_ATTR X #i, BFHER EAFHE,
. 4 MIPL 4113 CVI_MIPI_RESET MIPI.
- §THF Sensor fHBT4f: $:10% CVI_MIPI_ENABLE SENSOR_ CLOCK
- %A Sensor: 1% CVI_MIPI_RESET SENSOR
- W4T Sensor: #1135 CVI_MIPI UNRESET SENSOR
- R E AR T
1. FTJF ISP Bj4h.
2. BAIXHER Sensor.,
3. % MIPI Rx.
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4. Bit® MIPI Rx &4 )@ 1.
5. TJF Sensor FriE4ZIH#h .
6. JHUEHSE X EERY Sensor,
- EERR AR AR
- B Sensor .
2. XM Sensor FriEdEIEB .
3. B MIPI Rx.,
. &) ISP Btdeh,
- HAF Sensor B ALFE S RMEEME S L AX ITIERE XG5 LI ITA Sensor # AU .
GiEPS ity g qu)
- CVI_MIPI RESET MIPI
. CVI_MIPI_ENABLE SENSOR_CLOCK 37 ISP 4,
. CVI_MIPI DISABLE SENSOR CLOCK
. CVI_MIPI RESET SENSOR
. CVI_MIPI UNRESET SENSOR

—_

W

2.4.3 CVI_MIPI_RESET SENSOR

€ipad) |
A3 sensor

[E X1

#define CVI_MIPI RESET SENSOR IOW(CVI MIPI IOC MAGIC, 0x05, unsigned int)

(2%
unsigned int. Sensor {5545 .
| GUAEIRTED |

IR EE ik
0 &)
-1 KW, FHixHE errno

(QISEESEED |

TG
[FK]

30 evivip_cifh
[HE]
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Sensor AN AESHEEFERT Y dts.

mipi rx: cif

{
compatible = "cvitek,cif";
reg = <0x0 0x0a0c2000 0x0 0x2000>, <0x0 0x0a0d0000 0x0 0x1000>,<0x0 0x0a0c4000 0x0 0x2000>;
reg-names = "csi_mac0", "csi wrap0", "csi macl";

interrupts = <GIC_SPI 155 IRQ TYPE LEVEL HIGH>,

<GIC_SPI 156 IRQ TYPE LEVEL HIGH>;
interrupt-names = "csi0", "csil";
snsr-reset = <&porta 2 GPIO ACTIVE LOW>, <&porta 2 GPIO ACTIVE LOW>;
resets = <&rst RST CSIPHYO0>, <&rst RST CSIPHY1>,

<&rst RST_CSIPHYORST _APB>, <&rst RST_CSIPHY1RST_APB>;

reset-names = "phy0", "phyl", "phy-apb0", "phy-apbl";
clocks = <&clk CV181X CLK CAMO0>, <&clk CV181X CLK CAMI1>, <&clk CV181X CLK
—~SRC_VIP_ SYS 2>;
clock-names = "clk cam0", "clk caml", "clk sys 2";

5

2.44 CVI_MIPI_UNRESET SENSOR

(A ]
s 7 sensor .
[E X]

#define CVI_MIPI UNRESET SENSOR IOW(CVI MIPI IOC MAGIC, 0x06, unsigned int)

(%]
unsigned int. Sensor & {i{55 %45 .
[ [FI{E]

iIREME g
0 )
-1 M, FFEE errno

[ib PR 25 57 ]
7
(7K1
S evi vip cif.h
[HE]
Sensor A5 HELEXT AT dts.

mipi rx: cif
{

compatible = "cvitek,cif";
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reg = <0x0 0x0a0c2000 0x0 0x2000>, <0x0 0x0a0d0000 0x0 0x1000>,
<0x0 0x0a0c4000 0x0 0x2000>;
reg-names = "csi mac0", "csi wrap0", "csi macl";
interrupts = <GIC_SPI 155 IRQ TYPE LEVEL HIGH>,
<GIC SPI 156 IRQ TYPE LEVEL HIGH>;
interrupt-names = "csi0", "csil";
snsr-reset = <&porta 2 GPIO ACTIVE LOW>, <&porta 2 GPIO ACTIVE LOW>;
resets = <&rst RST CSIPHYO0>, <&rst RST CSIPHY1>,
<&rst RST CSIPHYORST APB>, <&rst RST CSIPHY1RST APB>;
reset-names = "phy0", "phyl", "phy-apb0", "phy-apbl";
clocks = <&clk CV181X CLK CAMO>, <&clk CV181X CLK CAMI1>, <&clk CV181X CLK _
—SRC_VIP_ SYS 2>;
clock-names = "clk cam0", "clk caml", "clk sys 2";

};

2.4.5 CVI_MIPI RESET MIPI

(4]
4 MIPI Rx.
& X1

#define CVI_MIPI RESET MIPI IOW(CVI_ MIPI IOC MAGIC, 0x07, unsigned int)

[Z2%]
unsigned int, MIPT Rx &%
[ [EIME]

R [E]{E s
0 A
-1 PR, FHREE errno

[Ab PR 25 57 ]

7
(7K1

L3 evi vip cif.h
[

7

10
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2.4.6 CVI_MIPI_ENABLE SENSOR_CLOCK

[f#i4]
FTH Sensor [H}4p,
& X1

#define CVI_MIPI ENABLE SENSOR CLOCK IOW(CVI MIPI IOC MAGIC, 0x10, unsigned..

(2%
unsigned int, MIPI Rx %455 .
| GUAEIRTED |

IR [E]{E ik
0 %)
-1 S0, X E errno

[ib PR 25 57 ]

7
[%K]

3% evivip_cif.h
[HE]

b/

2.4.7 CVI_MIPI_DISABLE SENSOR_CLOCK

[#iR]
X 4] Sensor [HIA4k .
e ]

#define CVI_MIPI DISABLE SENSOR_CLOCK IOW(CVI_MIPI IOC MAGIC, 0x11, unsigned..

[Z%50]
unsigned int, MIPT Rx &5
[z [F{E]
R[E{E ET3%
0 Bl
-1 R, FHRE errno
b P e 25 5]

11
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[FK]
St evi vip cifh
[HEE]
7

2.4.8 CVI_MIPI_SET CROP_TOP

(i ]
IR E N AR
[EX]

#define CVI MIPI SET WDR MANUAL IOW(CVI MIPI IOC MAGIC, 0x21, struct crop
—top_s)

(241
struct crop top_s

L [ml{E]

R [ElE g

0 )

-1 K, FHEE errno

(QISEESED |

TG
[773K1

30 evivip_cifh
[HE]

"

2.4.9 CVI_MIPI SET WDR_ MANUAL

i ]
F19F WDR Fah.
[E X]

#define CVI_MIPI SET WDR MANUAL IOW(CVI MIPI IOC MAGIC, 0x21, struct manual
—wdr_s)

€349

12
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struct manual wdr_s

G []{E]

R [ElE

g

0

]

-1

R, FHRE errno

[ib P22 57 ]
7
[FK]
3% evivip_cif.h
[HEE]
b/

2.4.10 CVI_MIPI_SET LVDS FP_VS

it ]

1558 sub-LVDS o VSYNC A 51 i a] j5 .

[E X1

#define CVI_ MIPI SET LVDS FP VS IOW(CVI MIPI IOC MAGIC, 0x22, struct vsync

—gen s)

(241
struct vsync _gen_s

GIAMIE(EN |

R [El{E

ik

0

)

-1

R, FHRE errno

(QISEERSED |

TG
(7K1

30 evivip_cifh
[HE]

"




SO

&R R MIPT f F{ifi Fi 6 i CHAPTER 2. MIPI i {455

2.4.11 mipi tx cig

(i ]
B B MIPI TX %4
[EX]

int mipi tx cfg(int fd, struct combo dev cfg s *dev cfg)

(%]

SE AR ik BN/
fd WA S IRAT TN

dev cfg BT E AR E . TN

[ [HI{E]

iIREME £ 3%

0 JpR)]

1 R, FFRE errno

[F5:K1

< Sk evimipi tx.h, cvi_comm mipi_tx.h
. PESCHF: libmipi tx.a

[HE]

oW

@S|

VW

(GEFSEEr) |

b

2.4.12 mipi tx send cmd

[H#iR]
[ MIPI TX %64
& X1

int mipi tx send cmd(int fd, struct cmd info s *cmd info)

€349

14
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SH AR fid BN/ 5
fd LA SCUHARAT - LN
cmd _info g .. LTI
GIAMIE(EN |
Z[El{E g
0 15
-1 K, FFECE errno
(7K1

< 3L evi mipi tx.h, cvi comm mipi tx.h
- ECE: libmipi tx.a
[EE]

b
(25611

7
CiEPSEE |

mipi tx_recv_cmd

2.4.13 mipi tx recv_cmd
i ]

M MIPT TX £2iiain 4.
[E X]

int mipi tx recv cmd(int fd, struct get cmd info s *cmd info)
€349
SH AR ik A
fd LA SCUFIARAT - A
cmd _info GO IS b
(GUAEIE(ED |
iR [E1E ik
0 i
-1 KWL, FFBLHE errno
[F5°K]

15
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< 33 evimipi tx.h, cvi_comm mipi_ tx.h
- JEC: libmipi tx.a

[EE]

oW

(256511

7o

(P SEEr) |

mipi tx_send cmd

2.4.14 mipi_tx enable

(iR ]
fifife MIPI TX.,
[ X]

int mipi tx_enable(int fd)

(=41

SH AR ik BN/
fd WA S IRAF - PN

| GECIRIED |

IREE ik

0 W)

-1 R, FH&E errno

(7K1

- 33 evi_mipi txh, cvi_comm mipi_tx.h
. PESCff: libmipi tx.a

[EE]

"

(2541

I

(GIPER

mipi tx disable

16
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2.4.15 mipi_tx disable

[f#i4]
#k1§ MIPI TX.
[ X]

int mipi tx disable(int fd)

(28]

SH AR

ik

BN/

fd

B SCPFRETE -

AN

[ [E{E]

R [El{E

ik

2

KW, FFE errno

< K3 cvimipi tx.h, cvi_comm mipi_tx.h

- ESCHE: libmipi tx.a
[E]
7o
(25151
I
(GEPE )|

mipi_tx enable

2.4.16 mipi tx set hs settle

| Efiipa |
e HS settle BRE
e ]

int mipi tx_set hs settle(int fd, const struct hs settle s *hs cfg)

€349

SH B

fiid

FN /i

fd

B SCPHERAT .

WA

hs_cfg

HS settle BdE .

WA

17
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GEIEIFIED |

BEE faiid

: 5]

1 I, X E errno

[F5K]

- s evi_mipi tx.h, cvi_comm _mipi_tx.h
- JEC: libmipi tx.a

(]

7o

(25411

7

[HH % 32780

mipi tx get hs settle

2.4.17 mipi tx get hs settle

[HiR]
IR HS settle Bl & .
[E ]

int mipi tx get hs settle(int fd, struct hs settle s *hs cfg)

(28]

SH AR ik LA
fd LA SCUFIAR AT - A
hs cfg HS settle it & . i

i []{E]

R [ElE g

0 )

-1 R, FHE errno

- Sk evi_mipi tx.h, evi_comm _mipi_tx.h
- FESCfF: libmipi tx.a

18
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(25411
7
[R5 32

mipi tx set hs settle

2.4.18 mipi tx suspend

€ipad) |
4 MIPI TX,
e X1

int mipi tx suspend(int fd)

[2%]

S it BN/ 5
fd B S IRAT - TN

[z [H{E]

IR EE £ pe

0 &)

-1 R, FHBEE errno

[75:K1

< 3L evi mipi tx.h, cvi comm mipi tx.h

- PESCHE: libmipi tx.a
7]
G
(2541
7o
[HH ¢ 32750

mipi tx resume




SOF-

N R MIPT f F{ifi Fi 6 i CHAPTER 2. MIPI i H$55

2.4.19 mipi tx resume

[f#i4]
WA MIPT TX.
[ X]

int mipi tx resume(int fd)

(28]

SH AR ik BN /%
fd B SCPHIRAT - A

i []{E]

IREME g
0 A
-1 PR, FREE errno

. S0 eviomipi txh, cvi comm mipi tx.h
- BESCHE: libmipi tx.a

[EE]

7o

€)

G

GEEE )

mipi_ tx suspend

2.5 BPmRH!

MIPT RX A X Hi A B0 LR
CVI_MIPI TI0C MAGIC :MIPI Rx ioct]l #4414k
. MIPI LANE NUM :MIPI Rx fj MIPI 4% %455k Lane 4.
. WDR_VC NUM : % M £ ¥ Virtual Channel (& .
SYNC CODE NUM : % X LVDS %3 Virtual Channel f#)[a] 5505 .
- input mode e :MIPT Rx % A2 112878,
- img_size_s :MIPI Rx #j ARG BT/,

20
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rx mac clk e :MAC H)ZH: TAER .
cam_pll freq e :MIPLI-RX #j i Sensor Z:% Hil4f,
mclk pll s :MIPI-RX #j i) Sensor Z2% I E .
raw _data type e :MIPI Rx ¥ AZdatg,
mipi wdr mode e :MIPI-CST WDR 5K,
wdr_mode e :LVDS/HISPT WDR #i=.
lvds sync mode e :LVDS [a]24E .
Ivds bit endian : FAFA R/ NIRRLE
lvds vsync type e :LVDS ¥£ WDR #zCH [R5 2.
lvds fid type e :LVDS frame identification 1D 27
lvds vsync type s: LVDS WDR [R]2 24
lvds dev attr s: SubLVDS/HiSPi %% /&
dphy s: MIPI DPHY JE{#E
mipi _demux_info s: MIPT fBZAT- 5428
mipi dev attr s: MIPI-CSI %45 /@
manual _wdr_attr_s: F3) WDR #i24
ttl _pin_func e: TTL/BT % 0HBC B DA
ttl src e: TTL/BT 8 [ ASEJE
bt _demux mode e: BT AL 55 B S E
bt demux_sync_s: BT 2 AL S5 [F) A1l &
bt demux_attr s: BT AR5 8 w1
ttl dev attr s: TTL/BT &£ /@:
combo dev_attr s: combo #&#5)E
crop_top_s: EFFIFRATEE m
manual wdr s: F3) WDR #ixi% &
vsync gen s: SUBLVDS # H W55 Bk

MIPT TX H K& i I SCAF
LANE MAX NUM: —/~ MIPI Tx 52 F5) 8K Lane 4§
output mode e: MIPT Tx %y H A
video mode e: MIPI Tx #AHR
output format e: MIPT Tx % H#& =
sync_info s: MIPI Tx &% 6415 E
combo dev cfg s: MIPI Tx &45)@M:
emd info s: A\ MIPI Tx 45 HUR{F B

21
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- get _emd info s: A MIPI Tx &4 HnlE B
- hs_settle s: MIPI Tx %45 HS mode T settle {5 &,

2.5.1 CVI_MIPI_IOC_ MAGIC

[1iHA]
MIPI Rx ioctl #y2 H4I%L
[ X]

#define CVI_MIPI IOC_MAGIC 'm'

[ gs 2= 53]
Toe

|CERE I
T

GEPSACIESItY g AR) |
7

2.5.2 MIPI LANE NUM

[iHA]
— > MIPI Rx 5 (YR Lane %
[EX]

#define MIPI LANE NUM 4

[ BEAR 2= 57]
Jo

|G I
Toe

IS ACITESItN g IR |
7

22
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2.5.3 WDR_VC NUM

QITAELED |
E X% T Virtual Channel 45
e X1

#define WDR_VC_NUM 2

[ BEas 2= 5]
T

[ ]
Jo

(PRI E/ eIty g Im)
Jo

2.5.4 SYNC_ CODE NUM

@D |
E X LVDS £~ Virtual Channel [ %5E .
& X1

#define SYNC_CODE_NUM 4

(b BEgs 2= 5]
Toe

(]
T

GEPSACIESItY g Iu) |
Je

2.5.5 BT DEMUX NUM

L]
5 A bt demux HIER LA BRI E AR .
L X1

#define BT DEMUX NUM 4

23
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(b gs 2= 53]
Toe

(]
T

GEPSACIESItY S IR) |
7o

2.5.6 MIPI DEMUX NUM

i ]
& S mipi demux HJBERS SCRFAR KA virtual channel & .
[E X]

#define MIPI DEMUX NUM 4

[AE PR 2257 ]
TGe
ST
P
DR E e A gz 1]
P
2.5.7 input mode e
[UiA]
MIPI Rx #if A4z L1221,
[E X1

enum input mode e
{

INPUT MODE MIPI = 0,
INPUT MODE SUBLVDS,
INPUT MODE HISPI,
INPUT MODE CMOS,
INPUT MODE _ BT1120,
INPUT MODE BT601 19B VHS,
INPUT MODE BT656 9B,
INPUT MODE CUSTOM 0,
INPUT MODE BT DEMUX,
INPUT MODE BUTT

24
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(b gs 2= 53]
Toe

(]
T

GEPSACIESItY S IR) |
7o

2.5.8 1img size s

| GliD |
MIPI Rx %y ABHAEF MK/
[EX]

struct img size s {
unsigned int  width;
unsigned int  height;

h

LB gs 2= 5]
Toe

(]
T

GEPSACTESItY S Iu) |
P

2.5.9 rx_mac_clk_e

| GlED |
MAC #3245 TAErt4h.
[EX]

enum rx_mac_clk e {
RX MAC CLK 200M = 0,
RX MAC_CLK_400M,
RX_MAC CLK_500M,
RX MAC CLK_600M,
RX MAC CLK BUTT,

h

[ AR 22571
Toe

25
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]

MAC 45 3085 MIPL IS X RES% 1.7.2.
G ACITESItN g Im) |

7

2.5.10 cam_ pll freq e

| QUTED |
MIPI-RX #iHi1) Sensor 24,
[ X1

enum cam_pll freq e {
CAMPLL FREQ NONE = 0,
CAMPLL FREQ_ 37P125M,
CAMPLL FREQ 25M,
CAMPLL FREQ 2T7M,
CAMPLL FREQ 24M,
CAMPLL_FREQ_26M,
CAMPLL FREQ NUM

}

LA FEEE 22 5]
Tto

iz 010
Tto

DHH B e A 42 1]
I

2.5.11 mclk pll s

[ H]]
MIPI-RX #i s 1) Sensor S 4Pk E .
[E X1
struct mclk pll s {
unsigned int cam,;
enum cam_pll freq e freq;
b
(A5

26
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R5 | fid

cam | 0: &y CAM_MCLKO 1: ##h CAM_MCLK1

freq | %Y Sensor Z Hiph

(b As 2= 53]
Toe

|CEREBI)
T

P ACIESItY E IR) |
7

2.5.12 raw_data type e

5]
MIPT Rx i ARt
[EX]

enum raw_data type e {
RAW DATA 8BIT =0,
RAW DATA 10BIT,
RAW DATA 12BIT,
YUV422 8BIT, /* MIPI-CSI only */
YUV422 10BIT, /* MIPI-CSI only*/
RAW DATA BUTT

h

(GUBEHERS =D |

Tt
[EEHI]

YUV422 8BIT 5 YUV422 10BIT H37#; MIPI-CSI 4%,
GiEPSAGTESItY S R) |

TG

2.5.13 mipi_ wdr mode e

(1]
MIPI-CSI WDR #izt,
[E X]

27
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enum mipi wdr mode e {
CVI_MIPI WDR_MODE NONE = 0,
CVI_MIPI_ WDR_MODE_VC,
CVI_MIPI_WDR_MODE_ DT,
CVI_MIPI_WDR_MODE_DOL,
CVI_MIPI_ WDR_MODE MANUAL, /* SOI case */
CVI_MIPI_ WDR_MODE BUTT

b
(a5t
CVI_MIPI_WDR_MODE_NONE L PERE
CVI_MIPI_WDR_MODE VC MIPI-CSI Virtual Channel Fiz;
CVI_MIPI_WDR_MODE_ DT MIPI-CSI Data Type Fiz;
CVI_MIPI_WDR_MODE_DOL Sony DOL LI =,
CVI_MIPI_WDR_MODE_MANUAL | WDR F-ghf#i=;
[ib P 22571
jﬁo
RS
CVI_MIPI_WDR_MODE_VC i& i T-fi f§ MIPI-CSI Virtual Channel ID 43 #H IR
HEHRZEY) Sensor,
CVI_MIPI_WDR_MODE_DT 3i& Jf T-ffi i MIPI-CSI Data Type ID 433K B4k 5 40 5
£R1Y Sensor. EREVE R KBRS RR AL [A] — I 45 S 450K .
CVI_MIPI_WDR_MODE _DOL & i Tf#i i} SONY MIPI-CSI Line Information =,
CVI_MIPI WDR_MODE MANUAL i f] [ & L HIN gerg K iR Lk Soanpek .
CEPSACIE Sy e AND
TG

2.5.14 wdr_mode_e

[ ]
Sub-LVDS/HISPI WDR #i{.
[E X1

enum wdr _mode e {
CVI_WDR_ MODE NONE = 0,
CVI_WDR MODE 2F,
CVl_WDR_ MODE_3F,
CVl_WDR_ MODE DOL_2F,
CVI_WDR_MODE_DOL_3F,
CVI_ WDR MODE DOL BUTT

}

28




SO

g 8RR MIPT JiJ Fofff il $6 5q CHAPTER 2. MIPI {# #4554

[ 5]
&R ik
CVI_ WDR_MODE_NONE | ZEPERE
CVI_WDR_MODE_2F — XU WDR
CVI_WDR_MODE_3F —f=H¢ WDR
CVI_WDR_MODE_DOL _2F | Sony DOL-2 WDR
CVI_WDR_MODE_DOL 3F | Sony DOL-3 WDR

=TS

3130
]

CVI_WDR_MODE_2F i& i F—fit MIPI-CSI/HiSPi [{j3c445% WDR.
CVI_WDR_MODE_DOL _2F i&#& i Sony Sub-LVDS DOL-2 WDR
CV18lx A3%74% CVI_WDR_MODE 3F 5 CVI_WDR_MODE DOL_3
CV180X A% #r WDR mode

GiEPSACIESItY g IR) |

7

2.5.15 lvds sync mode e

[EH]

LVDS [F #4550,

[E X1

enum lvds sync_mode e {
LVDS SYNC MODE SOF = 0,
LVDS SYNC MODE SAV,
LVDS_SYNC MODE_BUTT

}

(i ]

R 5

g

LVDS _SYNC_MODE_SOF| SOF, EOF, SOL, EOL. #&¥%& 1-1

LVDS_SYNC_MODE_SAV| Invalid SAV, invalid EAV, valid SAV, valid EAV. 52 % &

1-2

(b BEgs 2= 5]
T
[ ]

LVDS SYNC_ MODE_SOF i j] T HiSPi Packetize-SP fzt.

29
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- LVDS SYNC_MODE SAV j#HF sub-LVDS 5 HiSPi Streaming-SP 3

Wi A g INPUT MODE_HISPI 3f AR 4455035 LVDS SYNC MODE_SAV, MIPL
Rx ¥JJ# 3| HiSPi Streaming-SP 5,

GEPSAGIESItY S AR) |
Jo

2.5.16 1lvds bit endian

(A ]
ERER VNN W
[E X]

enum lvds bit endian {
LVDS ENDIAN LITTLE = 0,
LVDS_ENDIAN BIG,
LVDS_ENDIAN BUTT

h

[ BEgs 2= 5]
Toe

(]
T

GEESACIESItY S IR) |
7o

2.5.17 lvds vsync type e

(A ]
LVDS 7t WDR #L(i [ 277 2
[E X]

enum lvds vsync type e {
LVDS VSYNC NORMAL =0,
LVDS VSYNC SHARE,
LVDS_VSYNC HCONNECT,
LVDS_VSYNC BUTT

(a5
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R

g

LVDS VSYNC_ NORMEKHG B G WiA 2437 ) SOF-EOF, SOL-EOL & invalid-SAV-invalid-

EAV, valid SAV-valid EAV,

LVDS VSYNC SHAH

ER BRI CEL 2—XF SOF-EOF #rif, FMOERIE 4R TLAT I [ 2 (HIR
7o

LVDS_VSYNC_HCONNB@B ML Z—xF SAV-EAV #xil, RKAZEHEMUZ (7] 2 [ 2 A Y

1SS

# 1-3 LVDS_VSYNC_NORMAL F % % X..

SOF
Short Exposure Padding
Long Exposure EAV
EAV SAV
EOL
SAV EOL| & |SOL 5
soL . Short Exposure s
= 2
-~ -~
Long Exposure Padding
EOF
SOV VBLANK EQV SOV VBLANK EOV
A 1-4 LVDS_VSYNC HCONNECT [+ 7 X..
VBLANK
T
ow)
>
Long Exposure pd
-~
SAV il EAV | <
x w©
© Short Exposure =
= =
& -~
VBLANK
SOV VBLANK EQV
[ib PR 22 57 ]
Tto
LRl

31
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LVDS_ VSYNC_ NORMAL j# ] F SONY sub-LVDS DOL-2 pattern 1 5 HiSPi Packtized-
SP WDR #i.

LVDS VSYNC SHARE i& /il F HiSPi Streaming-SP WDR izt
LVDS VSYNC HCONNECT ;& T SONY sub-LVDS DOL-2 pattern 2.
O e e 2 e 4% 11]
G

2.5.18 lvds fid type e

| QIAED |
LVDS frame identification ID 2%,
e X1

enum lvds fid type e {
LVDS_FID NONE = 0,
LVDS_FID IN SAV,
LVDS_FID BUTT,

h
[l
B & g
LVDS FID NONE A frame identification id.
LVDS FID IN SAV | FID i AfE SAV %5 4 B,
[ib P2 22 57 ]
Tt
QAR |
b/
DFH B S B K42 1]
TG

2.5.19 lvds fid type s

[iA]

LVDS frame identification ID 5%,
[E X1

struct lvds _fid type s {

y enum lvds fid type e fid;

32
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[ 5]
BER | #ik
fid LVDS DOL #iz{ M) frame identification 27
(QUSLIEES =T |
Tt
[ E=R7]
o
O s 2 2 4% 111]
i

2.5.20 lvds vsync type s

[i5i 1]
LVDS WDR [dl# 241,
e ]

struct lvds vsync type s {
enum lvds vsync type e sync_type;
unsigned short hblank1;
unsigned short hblank?2;

h

[abBEas 2571
Joe
[ R ]

4 sync_type > LVDS_VSYNC_HCONNECT i}, 7%t & hblankl #l hblank2, /R
KA EIX KL

GEPSACTESItY S IR) |
e

2.5.21 lvds dev_ attr_ s

L5t 1A
LVDS/SubLVDS/HiSPi ##5J&@k .
Uz X1

33
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struct lvds dev attr s {

enum wdr mode e wdr mode;
enum lvds sync mode e sync_mode;
enum raw_data type e raw_data type;
enum lvds bit endian data endian;
enum lvds bit endian sync_code_endian,;
short lane id[MIPI LANE NUM-+1];
short sync code[MIPI LANE NUM]WDR_VC NUM+1][SYNC CODE_ NUM];
struct lvds_vsync type s vsync_type;
struct lvds fid type s fid type;
char pn_swap[MIPI LANE NUM+1];
%
[ 5t
B R iz

wdr mod¢ WDR 55

sync_ mod

e LVDS [AAA(

raw_data | fGH ) EHEIS R

data_endi

R

sync_ code_[efihk /)i

lane id

Heikim (sensor) MY (MIPI Rx) lane AYXT R 5K 5

sync_code £F4~ Virtual Channel 5 4 4~FEH0Y, WRIEFEEEXAF, 4053 SOF/EOF/

SOL/EOL f [l #:5%# invalid SAV /invalid EAV/ valid SAV /valid EAV [
B,

vsync_typevsync & Al Y4 wdr mod i DOL #i X H H sync_mode °H

LVDS_SYNC_MODE_SAV i}, FFEHEIE vsync [,

fid type | frame identification &7
pn_swap | Positive/negative line J&75 %2 it
[ibPigs 225
TGe
==
7
DR R B 2 2 S 1]
oW
2.5.22 dphy_s
(G7AiED |
MIPI RX DPHY Jgfk.
[E X1

struct mipi dev attr s {
unsigned char enable;

(N IgkEE)
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(2 L)
unsigned char hs settle;
b
[l
5 it
enable FFji= MIPI RX DPHY B E
hs settle | hs settle time
(GUSHIELT=oD |
oo
=]
7
H O E e A gz 1]
oW

2.5.23 mipi demux info s

QD |
MIPI CSI {# | Virtual Channel fEZAT% 10BN E .
[E ]

struct mipi demux info s{
unsigned int demux en;
unsigned char vc_mapping[MIPI DEMUX NUM];

I3

D51l

MR | #iR

de- JFJ& mipi virtual channel fi#£4TF 4
mux_ e
ve_mappiftge ISP channel 5 mipi virtual channel X} 3¢ &. $i40 ve_mapping = {0, 2, 3,
1}, ISP ch0 3% ve=0; chl f{F& ve=2; ch2 f{F& ve=3; ch3 {38 ve=1.

[P as 2571
T

(R ]
7

(PR IE/ eIty g Im)
7o
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2.5.24 mipi_dev_attr_s

(A ]
MIPL-CSI ##5 @ #-
[EX]
struct mipi dev attr s {
enum raw_data type e raw_data_type;
short lane id[MIPI LANE NUM+1];
enum mipi wdr mode e wdr mode;
short data type[WDR VC NUM];

char pn_ swap[MIPI LANE NUM-+1];
b
(i 5]
B 5 ik
wdr__mode WDR =

raw_data_ type &4 BdE 24
lane _id Kk (sensor) FHZYLCHE (MIPI Rx) lane %R % £
data_type | % WDR #i:CJ% CVI_MIPI_WDR_MODE_DT R, %4~ WDR frames X}
W H] data type.
pn_swap Positive/negative line &5 A2
QUSRS =30
oo
R
"
PR iE ity e u] |
I

2.5.25 manaul_wdr_attr_s

G7AiED |
T3 WDR XS4
[E X]
struct manaul wdr attr s {
unsigned int manual en;
unsigned short 12s_distance;
unsigned short lsef length;
unsigned int discard padding lines;
unsigned int update;

36
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[ 5]

] ik

manual en F3)) WDR Jf 3%

12s_ distance — T SRR BRI B AR AR B, BRAATAL

Isef length KR FHR AT

discard padding_lines | Sensor &7 padding 17244 %14 H

update A RHEHE . # 1, WESS T KBRS R A TR .
(QUBLITAS AT |

Tt

]

HiSPi #j A3 H. sync_type %y LVDS_VSYNC SHARE i}, 379 T3 WDR Kzt Ik

MIPI-CSI #j A . wdr mode 2§ CVI_MIPI_ WDR_MODE MANUAL i}, &3+
WDR #E I 35E S 5L

G ACITE Uty E IR

Jc

2.5.26 ttl pin func e

(]
TTL/BT 42 1R NCE VI BE.
[E X]

enum ttl pin func e {

TTL_PIN FUNC_VS,
TTL_PIN FUNC _HS,
TTL PIN FUNC_VDE,
TTL PIN FUNC HDE,
TTL _PIN FUNC Do,
TTL_PIN FUNC DI,
TTL_PIN FUNC D2,
TTL _PIN FUNC D3,
TTL PIN FUNC D4,
TTL PIN FUNC D5,
TTL_PIN FUNC_Ds,
TTL_PIN FUNC D7,
TTL_PIN FUNC D8,
TTL PIN FUNC D9,
TTL PIN FUNC_DI0,
TTL_PIN FUNC_Dii,
TTL_PIN FUNC D12,
TTL_PIN FUNC D13,
TTL PIN FUNC D14,
TTL PIN FUNC D15,

37
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(82 E3)
TTL PIN FUNC NUM,
%
[Ab PR 25 57 ]
TG
ARl
7
D B e A 4z 1]
b/
2.5.27 ttl src e
(GIEED |
TTL/BT £ 115 A K.
[E X1
enum ttl src_e {
TTL VI_SRC VIO = 0,
TTL VI SRC_VII,
TTL VI SRC_VI2, /* BT demux */
TTL VI SRC NUM
b
(GUBEERS =D
TG
]
/v
QIPiE ity e u] |
Z%%R 1-1.
2.5.28 bt demux mode e
[ ]
BT 2 AL S5 EEECR .
[E X1
enum bt demux mode e {
BT DEMUX DISABLE = 0,
BT DEMUX 2,
BT DEMUX 3,
(FIT4k%E)
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i
o

(g b))

BT DEMUX 4,
};

[ BEgs 2= 5]
Toe

(]
7

GEPSACIESItY g IR) |
Je

2.5.29 bt demux sync s

[ ]
BT 2 AL 55 A R A 3E
[E X]
struct bt demux sync s {
unsigned char sav_ vld;
unsigned char sav_ blk;
unsigned char eav_ vld,;
unsigned char eav_ blk;
I
[ 51
R ik
sav_vld | AR XK SAV
sav_blk | 28 HIX[E][Y) SAV
cav_vid | AACBIRIX AT EAV
eav_blk | X[ EAV
QUi LT=2oD |
TGe
==
7o
DR KRB 22 S 1]
7
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2.5.30 bt_demux_attr_s

[UiA]
BT 2 AL S5 R BOE .«
[ X1
struct bt demux attr s{
signed char func[TTL PIN FUNC NUM];
unsigned short v_fp;
unsigned short h fp;
unsigned short v_bp;
unsigned short h bp;
enum bt demux mode e mode;
unsigned char sync_code part A[3]; /* sync code 072 */
struct bt demux sync s sync_code part B[BT DEMUX NUM]; /* sync code 3 */
char yc_exchg;
b
[ 5]

5 ik

func BT £ X W AR TTL _VI_SRC_VI2 f lane number. Index & BT #453{E,
value &% % 1-1. 4, func[TTL _PIN FUNC_DO0| = 5, f£3 BT 5 DO
%) VI2_D[5], Bl pad name VIVO D5,

v_1p e {7 [ front porch

h fp JKFEJ7 M| front porch

v_bp e H 7 [n] Y back porch

h bp K5 [ H) back porch

mode BT 2 ALl E

sync__code Bhaffi ZAT- 55450 072 [R5 04

sync_codeBhafft L&A RIS 3

yc_exchg BITO™BIT3 4351t 3 CHOTCH3 ) Y Cb/Cr bytes JlijF Hfe. 1 N HI, 0 HAE
.

(AP 2571
T

[ ]
7

GEPSACTESItY S JR) |
P
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2.5.31 ttl_dev_attr_s

(A ]
TTL/BT #% Ny JEMEBsE
[EX]

struct ttl dev attr s {
enum ttl src_e vi;
signed char func[TTL PIN FUNC NUM];
unsigned short v_bp;
unsigned short h bp;

B | fEid

vi | TTL/BT #HiE AKIE, 781480 TTL_ VI _SRC_VIO 5 TTL VI _SRC_VII1
func| BT 32 0% M 51 AJER lane number. Index 25 BT #ZEINEE, value 5% % 1-1. i,
vi=TTL VI SRC_VIL i, func[TTL PIN FUNC_DO| = 5, ft3 BT {21y DO
#] VI1_DI[5], Bl pad name VIVO D5.

v_bp 3 H 7MY back porch

h_bp 7KF-J i back porch

(b AR 22571
T

(]
P

G ACITEtN g Im) |
7

2.5.32 combo_dev_attr_s
[iiH]

combo & JEE, fT MIPT Rx §e8ats: CSI-2, sub-LVDS, HiSPi 45, Fiblfs MIPT Rx
R~ combo 4.

[EX]
struct combo dev attr s {
enum input mode e input mode;
enum rx_mac_clk e mac_ clk;
struct mclk pll s mclk;
union {

struct mipi dev attr s mipi attr;

(T~ oigks:)
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(£ L)

struct Ivds dev attr s lvds attr;
struct ttl dev attr s
struct bt demux attr s bt demux attr;

k
unsigned int
struct img_size s

struct manaul wdr attr s

devno;
img size;
wdr manu;

ttl attr;

Iz
[ 5]
BL5 ik
in- N IR
put_mode

mac_clk | MIPI RX MAC B4k E

mclk MIPI RX #ijH % Sensor 3% Hahi% &

mipi_attr | @I input mode FE N INPUT MODE MIPI, WAL E mipi  attr

Ivds_attr | 405 mput_mode il &% INPUT_MODE_SUBLVDS/INPUT_MODE_HISPL,
MLAZ0EC & vds_attr

devno MIPI-Rx %455

img_size | i AWK/

wdr _manu F35] WDR g%

LBl gs 2= 5]
Toe

(]
7

GEPSAGIESItY S IR) |
P

2.5.33 crop top s

(A ]
IR IIATEOR
[E X]

struct crop top s{

unsigned int devno;
unsigned int crop top;
unsigned int update;
b
(i ]
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4] it
devno MIPI-Rx %45

crop_top | FFLEFGFHNATEL
update SR I E . A, BOESS F—IKM RS R A B8 .

(b gs 2= 5]
Toe

(]
7

GEESACIESItY S IR) |
7o

2.5.34 manual wdr_ s

(A ]
F3) WDR B BE -
[E X]

struct manual wdr s {
unsigned int devno;
struct manaul wdr attr s attr;

5

(i 5]

BA | #ik
devno | MIPI-Rx %455
attr Fz5 WDR g4

[ gs 22571
Joe

GRS BI)
Je

IS ACTESItN g IR) |
7o
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2.5.35 vsync gen s

G7AiED |
T3 WDR FsXiE -
[E X]
struct vsync gen s {
unsigned int devno;
unsigned int distance fp;
%
(a5
BLR ik
devno MIPI-Rx %455
dis- 24 input_mode Jjy INPUT MODE SUBLVDS i, r=A4 3 & [6 252 1y il
tance fp Fio

[ gs 2= 53]
T
|CEV=RE I

- Sub-LVDS A HirEAFE LGS, Frbh MIPI-Rx 7 B4 ik 4 ISP. distance fp AJ

HETE B[R] I ) R LAB R IR front porch BFE] o

GiEPSAGTE Ity S JR) |
7o

2.5.36 LANE MAX NUM

| QITLED |
—A~ MIPT Tx £ He i K Lane %5
[ X]

#define MIPI_LANE_NUM 4

[ gs 2= 5]
Toe

(]
7

GEPSAGIESItY g IR) |
7o
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2.5.37 output mode e

QITAELED |
MIPI Tx #j
e X1

enum output mode e

{

OUTPUT_ MODE _ CSI = 0x0, /* csi mode */ OUTPUT MODE_ DSI VIDEO =
—0x1, /* dsi video mode */

OUTPUT MODE DSI CMD = 0x2, /* dsi command mode */

OUTPUT MODE_BUTT
} output mode_t;

(AP 257 ]
7

RSB
7t

GiEPSACTESItY S R) |
7o

2.5.38 Video_mode_e

[iA]
MIPT Tx #AFAR .
[EX]
enum video mode e {
BURST MODE = 0x0,
NON BURST MODE SYNC PULSES = 0x1,
NON BURST MODE SYNC EVENTS = 0x2,
iz
(b P25 ]
7
CEvERE By |
7
(PRI E/ eIty g qm) |
7
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2.5.39 output format e

[i5i 1]

LVDS 7& WDR B2 J5 5.
& X]

enum output format e {
OUT_FORMAT RGB 16 BIT = 0x0,
OUT FORMAT RGB 18 BIT = 0x1,
OUT FORMAT RGB 24 BIT = 0x2,
OUT FORMAT RGB_ 30 BIT = 0x3,

OUT FORMAT_ YUV420 8 BIT NORMAL = 0x4,
OUT FORMAT_ YUV420 8 BIT LEGACY = 0x5,
OUT FORMAT_ YUV422 8 BIT = 0x6,

OUT FORMAT BUTT

h
[ibPige 2553
WIERER | BEENE
CV181x AN YUV420
CV180x AN H: YUV420
(CER=E 21|
o
[ S5 22 K 11]
I

2.5.40 sync_info_s

(]
MIPI Tx &2 FHE .
[E X1

struct sync_info s {
unsigned short vid hsa pixels;

unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short
unsigned short

vid hbp pixels;
vid hfp pixels;
vid hline pixels;
vid vsa lines;
vid vbp lines;
vid vip lines;
vid active lines;
edpi cmd _size;

bool vid vsa pos polarity;

(Fgkzr)
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(&L ko)
bool vid hsa pos polarity;
b
(511
A it

vid_hsa pixels

Horizontal sync-pluse 18 2/~

vid hbp pixels

Horizontal back-porch 18 Z 44K

vid_hfp pixels

Horizontal front-porch £ Z~4%

vid hline pixels

Horizontal image active 1§ Z MK

vid_vsa_lines

Vertical sync-pluse 174K

vid hbp pixels

Vertical back-porch 7%k

vid hbp pixels

Vertical front-porch 74§

vid active pixels

Vertical image active F74{

edpi cmd _size

B NFmAF T video mode BHZ{ETCRL, command mode FJHZ{H
P4 hact,

vid vsa_pos_polarity;Horizontal sync-pluse polarity

vid hsa pos_polarit

y;Vertical sync-pluse polarity

LB gs 2= 5]
T

(]
7

GEPSAGTESItY S IR) |

P

2.5.41

(U]
MIPI Tx #&45)@ k.
[E X1

combo dev cfg s

struct combo dev cfg s {

unsigned int

devno;

enum mipi tx lane id
enum output mode e
enum video mode e
enum output format e

lane id[LANE MAX NUM];
output mode;
video mode;

output format;

struct sync_info s sync_info;
unsigned int phy data rate;
unsigned int pixel clk;

bool lane pn swap[LANE MAX NUM];
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[l

] it

devno devno

lanc_id K& (vo) B (MIPT Tx) Lane WX % %; A HH Lane &% &

N-1.

output mode

MIPT Tx A,

video mode

MIPI Tx #ifE=L

output format

MIPI Tx # 4% .

sync_info MIPI Tx &&HFEPE R .
phy_data_rate | MIPT Tx i =, MIPT Tx mdtiaig ME1E (lane) fYHESRE R A -
pixel clk 1B Z Wb, Bk KHz

lane pn_swap

Lane 8 P2 P/N 25

(b gs 2= 53]
T

GRS
7

[RH B a2 8 Kz 1 )

mipi tx cfg

2.5.42

(]

cmd info s

7 MIPI Tx Wl i B .

[E X1

struct cmd _info s {

unsigned int devno;
unsigned short data_type;
unsigned short cmd _size;
#ifdef arm
unsigned char *cmd,;
unsigned int padding;
Felse
unsigned char *cmd;
#endif
%
(450 |
oA ik
devno MIPI Tx %455
data_type | fig %A AY
cmd_size | %R, JEH: (0,128).
cmd_data | fg 2 FdEHbbLiEE, FEH PR
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(CISEEEE=22

TG
[EEHI]

7
ORH R B 2R 2 3 1]

mipi tx send cmd

2.5.43 get cmd info s

i ]
M MIPT Tx #8 BUul 5 B
[E X]
struct get cmd info s{
unsigned int devno;
unsigned short data_type;
unsigned short data param,;
unsigned short get data_size;
#ifdef arm
unsigned int paddingl;
unsigned char *get data;
unsigned int padding?2;
#else
unsigned int paddingl;
unsigned char *get data;
#endif
b
D51
B3 iR
devno MIPI Tx %45
data_type fir AR
data_param | FRSE, RANHENE—ASE S/ S8 A 0
get _data_size | FUHARBUNBEE 8, JEE - (0,4).
get_data BB AR R FE 5, TR L.
QUSRS |
TG
(Cay= 200 |
o
ORH B 26 30 Je e 1111

mipi tx_recv_cmd
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2.5.44 hs_settle_s

G7AiED |
MIPI Tx 4% HS mode [ settle {5 E .
[E X]
struct hs settle s {
unsigned char prepare;
unsigned char ZEro;
unsigned char trail,
b
(a5
P ik
prepare | “& LP->HS JGRURATEHER T 4
zero 1EVEA HS J5, e thEdunrh 0 /9 T %
trail 1E HS->LP [y, 450 HS Fi, BRGEHREHIM T %
(GUSEERT =D |
%o
(Cay= a0 |

High-Speed Data Transmission in Normal Mode

N

)

il i “J
M Teuman:

.,:‘::' DGN0E AEOOOQDC\“C{Q ;{/
| =l
U S 2 2 e 2 111]
o

2.6 Proc {ZHE.

2.6.1 MIPI RX Proc 55

MIPI_Rx fEIEH TAET proc fFEH ST R HBITEY 0. &1, kA MIPI_Rx A%
T 7 L A

[R5 E]
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Module: [MIPI RX], Build Time[#1 SMP PREEMPT Thu Apr 29 11:18:57 CST 2021]

———————————— Combo DEV ATTR--------------

Devno WorkMode DataType WDRMode LinkId PN Swap SyncMode DataEndian .
—3SyncCodeEndian
0 MIPI RAWI12 NONE 2,3,1,4,0 1,1,1,1,1 N/A N/A N/A
———————————— MIPI info----------------—
Devno EccErr CrcErr HdrErr WcErr fifofull decode
0 0 0 0o 2 0 rawl2
Physical: DO D1 D2 D3 D4 D5
0 0 0 0 0 0

Digital: Do D1 D2 D3 CK HS CK ULPS CK STOP CK_ ERR Deskew
hs idle hs idle hs idle hs idle 1 0 0 0 idle

QENERENSEa D |
MIPI Rx j#iid PHY Wrapper $#U{ Sensor i) MIPI-CSI/SubLVDS/HiSPi/TTL iS5, H
MAC PXJ I A3 H 3517 [R]85 S A I 5 %60 5%

MAC $#4 Lane HOSCE A9 5L Pixel S0, J-0P50R %364 R4 TSP
PHY Wrapper H sensor fJ pixel clock #2{tit4h. MAC N5 59000 ISP FH[H .
P EEVERAREY Crop, W] G ISP SKHi.
1-5 # 3t 5) A
MIPI-CSI/
@ | O ©) @
TTL
D E— —

EI 12C/SPI

[Z40i ]
SH g
MIPI DEV ATTR Devno MIPI %455
WorkMode MIPT 1% %5 TAER =L MIPT/
SUBLVDS,/HISPI/CMOS %
5N
DataType RAWS/RAW10/RAW12 %
gt
TS

o1
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K21-&FtmHm

BH ik
WDRMode
WDR i
- NONE
vC
DT
DOL
MANUAL
Laneld Lane id
PN Swap PN {53
LVDS DEV ATTR Devno MIPT %455
WorkMode MIPT % #& TAER: MIPI/
SUBLVDS/HISPI/CMOS %
(252N
DataType RAW8/RAW10/RAWI12 %
il
WDRMode
WDR i
- NONE
2Tol
3Tol
DOL2Tol
DOL3Tol
Laneld Lane id
PN Swap PN {53
SyncMode
LVDS iyl i
- SOF
SAV
DataEndian Data [ HRF AR/ Dbtk
SyncCodeEndian [F] 25 i 1 AR A R/ N
MIPI Info ({¢ MIPT At n] Devno MIPI %455
) EccErr ECC S Wit 8
CrcErr CRC #5248
HdrErr HDR Flag 4% 1% rh 4k
WcErr Word Count 5151 H 1144
fifofull Fifofull fff ¥4

Physical: DO

MIPIRX PADO IxZ i 7ekf

Physical: D1

MIPIRX PADI I F%F

Physical: D2

MIPIRX PAD2 I Z[ 7R

Physical: D3

MIPIRX PAD3 [Z 2%k

Physical: D4

MIPIRX PADA I Z[ 7R

Physical: D5

MIPIRX PAD5 I %7k

Digital: DO

Sensor data lane 0 state

Digital: D1

Sensor data lane 1 state

Trigks:
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K21-&FtmHm

SH it
Digital: D2 Sensor data lane 2 state
Digital: D3 Sensor data lane 3 state
CK_HS/CK_ ULPS/CK_STQB¢aHer HER lane state
Deskew Deskew %55
2.7 FAQ

2.7.1 1.6.1. Land id I fic &

Land id (4l & X} mipi_dev_attr s H [f) short lane id[MIPI LANE NUM-+1| &% #
lvds_dev_attr s H] short lane id[MIPI LANE NUM-+1|, H lane id B8 RG | 5FKR
f42 Sensor [ Lane ID, 5[5 0 /R sensor clock, 5|5 1 FIR~ sensor lane 0, land id %§
HIE TR 2 MIPI-Rx [ Lane ID, 0 /5~ MIPIRX1 PADO, 1 7% MIPIRX1 PAD1. &
A lane KFHXF Y lane_id BLE -1,

TFHEAFIERE, B0 MIPI 5 SENSOR (18 | BIRE 488 4 F £ R

SENSOR &M MIPI Lane &
Clock Lane (index = 0) | MIPIRX1 PADO

value = 0

( )
Lane 0 (index = 1) MIPIRX1 PADI (value = 1)
Lane 1 (index = 2) MIPIRX1 PAD2 (value = 2)
Lane 2 (index = 3) MIPIRX1 PADS3 (value = 3)
Lane 3 (index — 4) MIPIRX1 PAD4 (value — 4)

MIPT fJ#x K Lane £ I+ Clock 2 5, FrPA lane id B & 40T

// % Glsensor clk, sensor lane0, sensor lanel, sensor lane2, sensor lane3

/] ! Ll ) !
land id={MIPIRX1 PADO MIPIRX1 PAD1 MIPIRX1 PAD2 MIPIRX1 PAD3 MIPIRX1 PAD4.

—}

2.7.2  MIPI %% M

AR AN MIPI 4 Lane 53R 5 VI MAC 1y TAERHIR:

MAC Freq * pixel width = lane _num * MIPI Freq * 2, H+ MAC_Freq & VI MAC f) T
YE#R% , pixel width B ZE %, lane_num >k MIPI lane N4, MIPI Freq N4 4% lane 11
ESIF . %5 MAC clock 2k 400M, pixel width = 12, lane_num = 4, A Z#rfzt MIPI Freq
— 400 * 12 / (4 * 2) = 600MHz,
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2.7.3 Manual WDR B X:{di Hl e ]

Y F3) WDR #FTHF )5, MIPI-Rx IR RAEHE AT B, 8 AT AN 43 B 25 4 B
it 5 e AR o
125 distance: MEE—4T3% 125 distance fTHBEKIBEHPE, 58 12 distance+1 715K B
SRR AR AL
Isef length: % lsef length-+1 F7HF 4R @MW ME . HEI P EFPES k.
24 discard padding lines=1 Hf, 1 #| 12s distance 1740t H =N {1K-ignore-K:-ignore -
}, % 12s_distance+1 %] Isef length 7430t =0k {K-48-K-4 -}, % lsef length+1 47
A E W PE S 2 =0 {#E-ignore-FH-ignore -},

Isef length I12s_distance
3 Y
SOF ‘
Short Exposure Padding J
Long Exposure EAV
EAV SAV
EOL
SAV EoL| T |soL z
SOL < Short Exposure =
b= =2
Long Exposure Padding
EOF
SOV VBLANK EQV SOV VBLANK EQV

Padding data is sent as active lines, discard_padding_lines=1

24 discard padding lines=0 K, 1 #| 12s distance 1743t iUk {K-K-&K-}, 2B
12s_distance+1 #| Isef _length 4743 El =0 {K-50-K-F - }o & Isef_length+1 175 F 4~
NI R R W= Wy R E Ay Th A
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Isef length I12s_distance
b Y
SOF ‘
SOV | Short Exposure Padding J
EAV
SAV Long Exposure EOL EAV
SOL - EOL <
@ | SAV @
g SoL Short Exposure g
Long Exposure Padding
EOF
SOV, EQV.
VBLANK Sov VBLANK EOQV

Padding data is sent as blanking lines, discard _padding lines=0

MIPI-Rx WA R & %4 ISP By B i 5 A i 7402 — 30
YHEL sensor FHIRKE, HR[HE 125 distance 55— IH%E .

ALY sensor ] RELAEIR TE A B dummy £, X il KR 5 EBAITEA—
. Al 128 distance A% 0, lsef length 1% hlidx K{H Ox1FFF, discard padding lines
1 BRI KA A RS dummy BRI RS, 58 ISP crop AR ERIT] .

Blanking
FS
Blanking
Long Exposure T T
==} o)
PH PF S PH PF s
b= Short Exposure =
-~ -~
Blanking
dummy dummy
FE
Blanking

discard_padding lines=1
I2s distance =0
Isef length = 1FFF
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