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IMXEMP ISP PIPE LINE i s ====='==='===
L] (1]

0OS08A20 sensor
El1. OS08A20({E=kEE

AT R0S08a20fE Rz AT/ :
* SZFFNO0s08a20tE R
* ZFF3FHISPHILIAETL:
- Yuv422
- NV16
- NV12
o FFARMEREEIE
— 1920x1080 10fi£k st
— 1920x1080 10fi7HDRIEZ,
— 3820x2160 12figkitgE=t
— 3820x2160 10{i/HDRI&ET,

2 IRIRFIEBEER

R MBRERFNBERIR.

2.1 i.MX 8M Plus EVK

EJ287Ri.MX 8M Plus EVK#g,
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MIPIDSI CSIL  CS2  LVDST LVDSO HDMI resetkey power key
on-off switch
boot mode
Debug UART
rower] |USB30 UsB30
“ dualrole Host e
El2. i.MX 8M Plus EVK#R

2.2 OS08A20{&RkEE &R
B3R T OS08A20{E RS tEHR,

700-54618 REV X1-|
-©

El3. OS08A20(ERkSEIELR
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2.3 TE(iERE
(RIS IR, IR RMIniSasE4aEECSILa CSI2,

3 EEEWHF

8MP ISP OS08A20{& k&S

R MBIMAECER A

3.1 OS08A20 SDK HAL;E{XES

— 0S08a20

—— calib
0508220 8M 10 1080p linear.xml
0508220 8M 10 1080p hdr.xml
0508a20 8M 10 4k linear.xml
0508a20 8M 10 4k hdr.xml

—— source

— 0s508a20.c

—— dewarp
sensor dwe 0s08a20 1080P config.json
sensor dwe 0s08a20 4K config.json

3.2 OS08A20ILBEENRHS
OS08A20MZBRFFABAN T

0s08a20
0s08a20 mipi v3.c
0s08a20 regs 1080p.h
0s08a20 regs 1080p hdr.h
0s08a20 regs 4k.h
0s08a20 regs 4k hdr.h

3.3 {ERERRAR

RIFIH T ERERET,

®/L (ERSEIRAE
Modet&Ez, IndexfmsS HiEE
1080P_linear 0 RAW10
1080P_hdr0 1 RAW10
4K_linear 2 RAW12
4K_hdr 3 RAW10

“lopt/imx8-isp/bin/start_isp.sh” {4 E—MERIEIRSEL,

4 T

R MBI,
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4.1 Bl&Ei.MX Yocto SDKHEIET Eik
ATNMBAMEEIEEI.MX Yocto SDKFFZaE T 24,

4.1.1 THEHEFEE (WERE)

mkdir ~/bin (this step may not be needed if the bin folder already exists)
curl https://storage.googleapis.com/git-repo-downloads/repo > ~/bin/repo
chmod a+x ~/bin/repo

export PATH=~/bin:S$PATH

Uy Uy Ur Ux

4.1.2 {BEGit (MEEE)

$ git config --global user.name "Your Name"
$ git config --global user.email "Your Email"
$ git config -list

4.1.3 BUEEYoctotSEIRIz

mkdir imx-yocto-bsp

cd imx-yocto-bsp

repo init -u https://github.com/nxp-imx/imx-manifest -b imx-linux-mickledore -
imx-6.1.22-2.0.0.xml

repo sync

DISTRO=fsl-imx-xwayland MACHINE=imx8mp-lpddr4-evk source imx-setup-release.sh
-b build

w8 vrr

4.1.4 TERIHHE
BRETHE, BHTIUTSR:

1. =17 “build” &EHRY “.tmp/deploy/sdk/fsl-imx-xwayland-glibc-x86_64-imx-image-full-armv8a-
imx8mp-lpddr4-evk-toolchain-6.1-mickledore.sh” 34,

2. TERAIFAERE "lopt/fsl-imx-xwayland/6.1-mickledore” , MIRIGTHBLFEERMNME, BIKEEE
SIETRRABRERNEECHEE.

4.2 1B EHRE%
ATMBIMTHR BE RN,

4.2.1 TEHEHRAHEEHRZ

$ git clone https://github.com/nxp-imx/linux-imx.git -b 1f-6.1.22-2.0.0

4.2.2 {9A#Z

$ source /opt/ 6.l-mickledore/environment-setup-armv8a-poky-linux

$ make mrproper

$ make ARCH=arm64 imx v8 defconfig O=./build v8

$ cd build v8/

S make ARCH=armé64 -3j8
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4.3 f3iisp-imx
RN BAMEIERR Isp-imx,

4.3.1 THEFRERAATisp-imx

$ wget https://www.nxp.com/lgfiles/NMG/MAD/YOCTO/isp-imx-4.2.2.22.0.bin
$ chmod +x isp-imx-4.2.2.22.0.bin
$ ./isp-imx-4.2.2.22.0.bin

fEYoctodh, “isp-imx” i F “tmp/work/aarch64-mx8mp-poky-linux/isp-imx”

4.3.2 ¥3#SDK

$ source /opt/ 6.l-mickledore/environment-setup-armv8a-poky-linux
$ ./build-all-isp.sh release partial

4.4 3% isp-vvcam
A BNt aERIsp-vvcam,

4.4.1 THEFHIRAATisp-vvcam

$ git clone https://github.com/nxp-imx/isp-vvcam.git -b 1f-6.1.22-2.0.0

fEYoctodr, “isp-vwcam” {ifF “build-wayland-8mp/tmp/work/imx8mpevk-poky-linux/kernel-module-isp-vvcam”

4.4.2 tg3vvcam

$ source /opt/ 6.l-mickledore/environment-setup-armv8a-poky-linux
S export KERNEL SOURCE DIR = [the build path of the NXP kernel]
$ ./build-all-vvcam.sh

4.5 TFER R
AR EE RIS

4.5.1 BERAXHSEHZELEER

PTIAT SRS RN GEHEEEAR:
1. BRRXHEHEMERHER:

$ cp linux-imx/build v8/arch/arm64/boot/dts/freescale/imx8mp-evk-*.dtb [your
build-out directory]/boot

$ cp linux-imx/build v8/arch/armé64/boot/Image [the build-out directory]/boot
$ cp linux-imx/build v8/drivers/staging/media/imx/imx8-media-dev.ko [the
build-out directory]/sdk

2. Bisp-imxX4EHEEERmHER:

S cp -r ./isp-imx-4.2.2.22.0/build output release partial/blob/* [the build-
out directory]/sdk

AN13712 AR B R R AR R IR, © 2023 NXP B.V. KfiEA.
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3. Fisp-weamXHEFIETEHEBER:

$ cp ./isp-vvcam/modules/* [the build-out directory]/sdk

4.5.2 BXHFEIEZIREER

$ scp -r [the build out directory]/sdk/* root@SEVK IP Address:/home/root/[your
test directory in root]

$ scp [the build out directory]/boot/* root@$SEVK IP Address:/run/media/boot-

mmcblklpl/

BHERNEELATG:

Liboslayer
1 o

shared.so

~parsers.so
c-revE.dtb ! $.50 ] er-parsers.so.0
4-hifiberry-dacplusadc.dtb o -parsers.so.0.13.

.0
NS EN

B4 mhBR

4.6 EFigEM

EFFIREN, BHRUITUTESE:

1. "imx8mp-evk-0s08a20.dth" - #881°0s08a20, iEIZEZICSI1

2. "imx8mp-evk-dual-0s08a20.dtb" - #X0S08a20, &E#&EZICSI1FICSI2

3. "imx8mp-evk-0s08a20-0v5640.dth" - #0v5640F[Jos08a20 (0s08a20 -> CSI1, ov5640 -> CSI2)

4.7 FRIEIEREREE A IEIRAIRT

Sensor0_Entry.cfg (=ffl) :

name="0s08a20" drv = "o0s08a20.drv"

mode= 2

[mode. 0]

xml = "0S08a20 8M 10 1080p linear.xml"

dwe = "dewarp config/sensor dwe 0s08a20 1080P config.json"
[mode.1]

xml = "0S08a20 8M 10 1080p hdr.xml"

dwe = "dewarp config/sensor dwe 0s08a20 1080P config.json"
[mode. 2]

xml = " 0S08a20 8M 10 4k linear.xml"

dwe = "dewarp config/sensor dwe 0s08a20 4K config.json"
[mode. 3]

xml = " 0S08a20 8M 10 4k hdr.xml"

dwe = "dewarp config/sensor dwe 0s08a20 4K config.json""
AN13712 AR SR A ER R BILIR, © 2023 NXP B.V. iRiFA.
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4.8 [EFIFBEEHR LRYISPHIRISR L
AT BAAS PR R (IS PRIRRL.

4.8.1 FRINZUREE

$ export LD LIBRARY PATH=Spwd:SLD LIBRARY PATH

4.8.2 {Z1LERIAISP

$ systemctl stop imx8-isp.service

4.8.3 HIFRIIBIER

rmmod vvcam-dwe

rmmod vvcam-isp

rmmod vvcam-video

rmmod imx8-media-dev.ko
rmmod 0s08a20.ko

r 0 0 Uy

4.8.4 TEIEIR

insmod vvcam-dwe

insmod vvcam-isp

insmod vvcam-video
insmod imx8-media-dev.ko
insmod 0s08a20.ko

Uy Ur 0 Uy

4.8.5 BEllISPIE{FIRSSEE
EA(ERNES:

$ ./isp media server CAMERAO&

WUERSEE :

$ ./isp media server DUAL CAMERA&

4.9 OS08A20ilizt A
0 1080pZE14:
* ¥ "Sensor0_Entry.cfg” BEXAET0:

$ gst-launch-1.0 -v v412src device=/dev/video2 ! "video/x-
raw, format=YUY2,width=1920, height=1080" ! queue ! waylandsink

&zt 1080p HDR -
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* & "Sensor0_Entry.cfg” BEXAER1:

$ gst-launch-1.0 -v v4l2src device=/dev/video2 ! "video/x-
raw, format=YUY2,width=1920, height=1080" ! queue ! waylandsink
HEt2 - AKLEHE:
* 3§ "Sensor0_Entry.cfg” BEXER2:
$ gst-launch-1.0 -v v41l2src device=/dev/video2 ! "video/x-
raw, format=YUY2,width=3820,height=2160" ! queue ! waylandsink
Hxl3: AKZME:
* 1§ "Sensor0_Entry.cfg” BEXIER3:
$ gst-launch-1.0 -v v4l2src device=/dev/video2 ! "video/x-
raw, format=YUY2,width=3820,height=2160" ! queue ! waylandsink

4.10 EmMaksaddewarpIige
WNRELSTdewarpEc &, RIS dewarpBEcEX4FFHY “dewarp bypass” £E0&E Htrue,

"dewarpConfigArray" :[
{

"source_image":{
"width" : 1920,
"height" : 1080
¥s

"?dewarpType": "LENS_CORRECTION, FISHEYE EXPAND, SPLIT SCREEN",
"dewarpType": "FISHEYE_DEWARP",

"scale": {
"roix"
n r'O'Ly“
"factor"

II: {
"horizon_line" : 540,
"vertical_line_up" : 960,
"vertical_line_down": 960

B

"bypass" : truel}
"hflip" : false,
"vflip" : false,

"camera_matrix" : [1.9584556270377586e+003,0.0, 9.6819933899253533e+00]
"distortion_coeff": [-1.2839656060464022e-001, 1.4121087523973114e-001,

Els. S sk4EddewarpIiEe
WNEREZFHdewarplige, £330 "isp_media_server” f5, {ReILUBITLAT®S, REBIEIT "gstream” &%

$ v4l2-ctl -d 2 -c viv _ext ctrl='{<id>:<pipeline.s.dwe.onoff>;<enable>:false}"

AN13712 AR B R R AR R IR, © 2023 NXP B.V. ffiEA.
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5 KRFEXHELFER5EE

AR RAO RIS B FARITAIBSD-3-Clause ]
2023 F BEBITINATE. ERELTEHNERT, LU T EH S RAEAARRD

(TieREEIEN) -

1. BN RIREAIBOIRREE DA, XERAFLATRERA,

2. ITHEIXHAEHR D AR, DOESEHERE D AR RAAIE I R EH] DIAMA SRR, XEEM
MIATREAA.

3. REBHPEIFA, MEERRNMEENERNSSEIMR ARRARTE M T PadE .

RRMEMRNTEENS5E "RER" R4, NRBEHUERSIERIHEREE, SEERRTXHEHES
ERBERMRERRIL. EETERT, TERAMRRSIRBTINERES, R ERE5EEFAE
ERRARMMSHRTIER. . B, 594 EAEERERE (BREFRTRUENBEERS,
(eI, HUEmRAEFBmIAEN ST FERE, TEREGE. MERETERENTH (BERREHE
fbRE) &Y, BIESRIREAALIRERI AR BABII.

6 {ZiJhsE

2D T A FHAHELT.
R2. (BITHE

RS v.-Z =) 588

2k 20235948 EHTLINUXPI1Z6.1. 22k AN,

E1hR 202241185298 B THIE.,

S50hR 20224F8H24H YIMRA .
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7.1 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.

7.2 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.

AN13712

AR BRI AR R R IILIR,

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.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of non-
infringement, merchantability and fitness for a particular purpose. The entire
risk as to the quality, or arising out of the use or performance, of this product
remains with customer.

In no event shall NXP Semiconductors, its affiliates or their suppliers

be liable to customer for any special, indirect, consequential, punitive

or incidental damages (including without limitation damages for loss of
business, business interruption, loss of use, loss of data or information, and
the like) arising out the use of or inability to use the product, whether or not
based on tort (including negligence), strict liability, breach of contract, breach
of warranty or any other theory, even if advised of the possibility of such
damages.

Notwithstanding any damages that customer might incur for any reason
whatsoever (including without limitation, all damages referenced above and
all direct or general damages), the entire liability of NXP Semiconductors,

its affiliates and their suppliers and customer’s exclusive remedy for all of
the foregoing shall be limited to actual damages incurred by customer based
on reasonable reliance up to the greater of the amount actually paid by
customer for the product or five dollars (US$5.00). The foregoing limitations,
exclusions and disclaimers shall apply to the maximum extent permitted by
applicable law, even if any remedy fails of its essential purpose.

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.

7.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

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