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1. Overview and Prerequisites

This document covers the step-by-step instructions for
hardware and software installation guidance to Innodisk camera
visual preview.

The related document and software kit can be downloaded
from the Intel® Core™ Ultra Series 2 Reference Kit

website.
https://www.innodisk.com/en/blog/intel-core-ultra-series2-
reference-kit

Requirement
Before setting up your product,
please make sure the following items have been prepared

1. Ubuntu* Desktop 24.04 image from the Ubuntu website
(https://ubuntu.com/download/desktop ).

2. Intel GSG and Software kit from Intel website
828853_ArrowLakeUH_Ubuntu_Kernel_Overlay_GSG_1.0.pdf
(https://cdrdv2.intel.com/v1/dl/getContent/828853/view?wap
kw=828853)

831484_ARL-UH_IPU_FW_HDMI-in.zip (Software Kit)
(https://www.intel.com/content/www/us/en/secure/design/co
nfidential/software-kits/kit-
details.html?kitld=831484&wapkw=831484)

3. Innodisk camera driver kit from Innodisk website
Innodisk_ARL_Camera_250422 zip
(https://www.innodisk.com/en/blog/intel-core-ultra-series2-
reference-kit)

4. Intel® Core™ Ultra Series 2 Reference Kit (Arrow Island)
Including
 MIPI Camera Adaptor Board
*  MIPI over Type-C 8MP Fixed Focus Camera Module
*  MIPI over Type-C Cable
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1. Hardware Content

1. Camera Adaptor Board

2. MIPI over Type-C 8MP Fixed Focus Camera Module

3. Intel® Core™ Ultra Series 2 Reference board (Arrow Island)
4. MIPI over Type-C Cable

2. Installation Steps

Step 1: Install the Camera Adapter Board

Take the Camera Adapter Board and align it with the Arrow
Island. Press it down firmly to ensure it is properly seated. Make
sure the board is securely fastened and fixed in place




Step 2: Install the MIPI over Type-C Cable

Take the MIPI over Type-C Cable and connect it to the MIPI over
Type-C port on the left side of the Camera Adapter Board.
Ensure that the screw side of the cable faces the same side as
the MIPI over Type-C connector on the Camera Adapter Board.

*Important: Connecting the cable to the wrong side may result no functionality.

Step 3: Install the MIPI over Type-C Camera

Connect the MIPI over Type-C Camera Module to the cable,
ensuring that the screw side of the cable faces up with the
camera.

*Important: Connecting the cable to the wrong side may result in no functionality.




3. Software Content

1. IPU and MIPI Camera BIOS setting

2. Ubuntu 24.04 and kernel 6.11 driver install

3. Innodisk MIPI camera driver and utility install
4. Camera preview demo

4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 1: Enter BIOS

Pressing ESC during the boot process to enter BIOS setting
menu

Enter -> Setup Utility
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 2: Enter Advanced Page -> System Agent (SA)
Configuration
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 3: In System Agent (SA) Configuration, follow setting as below

GNA Device (B0:D8:F0)-> Enabled
IPU Device (B0:D5:F0) -> Enabled
NPU Device (B0:D11:F0)-> Enabled

Ginsyde e ! |
P i y > ©5:22 2 S0OEE

@ B, Advanced > System Agent (SA) Configuration

System Agent (SA) Configuration

MIPI Camera

Configuration
| Graphics Configuration
)
Advanced TCSS setup menu MIPI Camera Configuration
VMD setup menu

VT-d setup menu
w

Security
GNA Device (BO:D8:FO) Enabled >

m CRID Support Disabled >
IPU Device (BO:D5:FO) Enabled &

NPU Device (BO:D11:FO) Enabled >

_»  MIPI Camera Configuration
£ > b Qs AR
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Help Select Item Select Item Change Values Select »

Setup Defaults Save and Exit

Step 4: Enter MIPI Camera Configuration
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[ ey 05:22 250 C 302C

B, Advanced > System Agent (SA) Configuration

System Agent (SA) Configuration

MIPI Camera
Configuration
Graphics Configuration
AdUanced TCSS setup menu

MIPI Camera Configuration
VMD setup menu

VT-d setup menu
w

Security
GNA Device (BO:D8:FO) Enabled >

m CRID Support Disabled >
IPU Device (BO:D5:FO) Enabled &

NPU Device (BO:D11:FO) Enabled >

_»  MIPI Camera Configuration
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 5: In MIPI Camera Configuration, follow setting as below

CVF/CVS Support ->Disabled
Control Logic 1 -> Enabled
Control Logic 2 -> Enabled
Camera 1 -> Enabled
Camera 2 -> Enabled
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Control Ene S CVFICVS Support
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Security
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m Link options

Camera2 Enabled »

Link options

{ ' Camera3 Disabled >

Camerad Disabled >
Use GPP_F6 as HDMI_WAKE Disabled >
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Select » Setup Defaults Save and Exit

SubMenu

Step 6: Enter Control Logic 1 -> Control Logic Options

Ginsyde (&) b Searen ]
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EJ B, Advanced > MIPI Camera Configuration

CVFICVS Support Disabled >

Control Logic 1 Enabled > Control Logic options

E®: = ControllCogic options:
= 7 7 ; Enabled >
Advanced ontro oglc =nabled >

Control Logic options

Control Logic options

Control Logic 3 Disabled >
Control Logic 4 ‘DiSdbled >
Security

Cameral Enabled >

m Link options

Camera2 Enabled »
Link options

{ ' Camera3 Disabled >

Camerad Disabled >

Use GPP_F6 as HDMI_WAKE Disabled »
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 7: In Control Logic Options, follow option setting as below

Ginsyde One $ cvsrom - insyde‘

[E, Advanced > Control Logic options

Control Logic options

~Control Logic Type i perets Control Logic Type Eg
CRD Version CRD-D >

Advanced Input Clock 19.2 MHz >
PCH Clock Source IMGCLKOUT_2 »

Number of GPIO Pins 1~
GPIO O b

Control Loglc Type

Security
Group Pad Number 23 >

m Group Number D_E_F_V »
Com number COMO &

Function Reset >

{' Active Value 0=
\_) Initial Value
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Hetp Select ltam Select Jtom Change Values Select »
SubMenu

Setup Defaults Save and Exit

Step 8: Return to MIPI Camera Configuration menu and enter
Control Logic 2 -> Control Logic Options

Ginsyde

[, Advanced > MIPI Camera Configuration

CVFICVS Support Disabled »

Control Logic 1 Enabled > Control Logic options
Control Logic options

Advanced Control Logic 2 Enabled > Control Logic options

Control Loglc 3 Disabled >

Control Logic 4 ‘Dlsablud >
Security
Camaral Enabled >

m Link options

Camera2 Enabled >

Link options
( ' Camera3 Disabled »
\) Camerad Disabled >

Use GPP_F6 as HDMI_WAKE Disabled >
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Help
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Setup Defaults Save and Exit
SubMenu




4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 9: In Control Logic Options, follow option setting as below

Glnsyde D s

05:22

B, Advanced > Control Logic options
Control Logic options
Control Log

C Lype Discrete Control Logic Type @
CRD Version CRD.D >

Advanced Input Clock 19.2 MHz >

Control Logic Type
PCH Clock Source IMGCLKOUT_O >

@ Number of GPIO Pins 1>
GPIO O -
Security
Group Pad Number
D Group Number
Com number
Function
Active Value
Initial Value
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Select Item Select Item

Change Values Salncl > Setup Defaults Save and Exit

Step 10: Return to MIPI Camera Configuration menu and enter
Camera 1 -> Link Options menu

*The page name will be Link0O options
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 11: In Cameral Link0 options, follow option setting as below
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Device Type
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Sensor Model

Sensor Model
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Flash Driver Selection
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 12: Return to MIPI Camera Configuration menu and enter
Camera 2 -> Link Options menu

*The page name will be Link1 options

Ginsyde Oie = ' iss
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Step 13: In Camera2 Link1 options, follow option setting as below
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 13: In Camera2 Link1 options, follow option setting as below
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 14: Return to Advanced and enter PCH-10 Configuration ->
Seriallo Configuration

B, Advanced
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4. Installation Steps
IPU and MIPI Camera BIOS setting

Step 15: In Seriallo Configuration, follow option setting as below

12C0 Controller -> Enabled
12C3 Controller -> Enabled

Ginsyde D i - | | insyde.
e y 05:23 ITEC 30°C [los)
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4. Installation Steps
Ubuntu 24.04 and kernel 6.11 driver install

Step 1: Reference to Intel ARL UBUNTU GSG Guide: 828853
828853_ArrowLakeUH_Ubuntu_Kernel_Overlay_GSG_1.0.pdf
With chapter below

Chapter 2.0

Chapter 3.1

Chapter 3.2

To set up Ubuntu 24.04 environment with kernel 6.11 first

Step 2: Reference to Intel ARL UBUNTU GSG Guide: 828853
828853_ArrowLakeUH_Ubuntu_Kernel_Overlay_GSG_1.0.pdf
chapter 3.3.4

Download ARL-UH_IPU_FW_HDMI-in.zip from Software Kit: 831484
Unzip and install the package for IPU utility

4. Installation Steps
Innodisk MIPI camera driver and utility install

Download Innodisk_ARL_Camera_250422.zip
Unzip and install the package for Innodisk Camera driver and utility

Step 1: Install Camera Driver
Enter Driver folder
$ cd /Innodisk ARL_Camera_250422/Driver/

i innodisk €

& | HOWTO.md
install.sh

uninstall.sh



4. Installation Steps
Innodisk MIPI camera driver and utility install

Step 2: Follow HOWTO.md guidance to install camera driver
and reboot system

$ sudo ./install.sh
$ sudo reboot

Step 3: Install Innodisk Camera utility and firmware
Enter Utility folder

$ cd /Innodisk_ARL_Camera_250422/Utility/

m [ HOWTO.md

install.sh

17

Step 4: Follow HOWTO.md guidance to install camera utility
and dependencies

$ sudo ./install.sh

Step 5 : Reboot the system and ready to test the camera

$ sudo reboot



5. Camera Preview demo

Step 1 : Verify IPU User Space Installation
Run dmesg command .
Ensure IPU FW is probed and loaded properly

$ sudo dmesg |grep ipu

.500873] - IPU6 in secure mode touch Ox80000000 mask Ox0
.518344] FW version: 20230925

.520151] Found supported sensor EV8MOOM1:00

.520962] Found supported sensor EV8MOOM1:01

.520965] Connected 2 cameras

.523241] Sending BOOT LOAD to CSE

W W w W w

.567274] Sending AUTHENTICATE RUN to CSE
.618434] CSE authenticate run done

.618441] IPU6-v4[7d19] hardware version 6
.677805] i _ipub.psys.40: pkg dir entry count:8
.677834]

W W W w

W

Step 2 : Verify Intel Graphic driver installation

Run dmesg command.
Ensure Intel Graphic driver is probed and loaded properly

$ sudo dmesg |grep 1915

0.000000] Command line: BOOT_IMAGE=/boot/vmlinuz-6.11.10--000 root=UUID=3dbeff24-6708-435c-b3d0-15cefec9117a ro quiet splash .enable_guc=3 .max_vfs=7 .force_probe=* ud
abuf.list_1imit=8192 vt.handoff=7
0.023868] Kernel command line: BOOT_IMAGE=/boot/vmlinuz-6.11.10--000 root=UUID=3dbeff24-6708-435c-b3d cefec9117a ro quiet splash .enable_guc=3 .max_vfs=7 .force_pro
udmabuf.list_limit=8192 vt.handoff=7
3.846884] :02.0: Force probing unsupported Device ID 7dd1, tainting kernel
.846943] :02.0: [drm] Found METEORLAKE (device ID 7dd1) display version 14.00
.846949] 102, Running in SR-IOV PF mode
.849517] 102, [drm] VT-d active for gfx access
.849587] 102, vgaarb: deactivate vga console
.849604] :02.0: [drm] Using Transparent Hugepages
.870074] :02.0: vgaarb: VGA decodes changed: olddecodes=io+mem,decodes=1o+mem:owns=1o+mem
.878973] :02.0: [drm] Finished loading DMC firmware /mtl_dmc.bin (v2.21)
.752098] g GTO: GuC firmware /mt1l_guc_70.bin version 760.29.2
.768410] 102, GTO: GUC: submission enabled
.768413] 102. GTO: GUC: SLPC enabled
.768942] 100 3 GTO: GUC: RC enabled
.774830] :00:16.0-0f73db04-97ab-4125-b893-e904ad0d5464: bound 0000:00:02.0 (ops _gsc_proxy_component_ops [ 1
.775213] g 3 GT1: GuC firmware /mt1l_guc_70.bin version 760.29.2
.775215] :02. GT1: HuC firmware /mt1l_huc_gsc.bin version 8.5.4
.813874] 102.0: GT1: HuC: authenticated for clear media
.814388] :02. GT1: GUC: submission enabled
.814391] 102.0: GT1: GUC: SLPC enabled
.814472] :02.0: GT1: GUC: enabled
.832852] i .6.0 for 0000:00:02.0 on minor 0
.964944] :02.0: GT1: Loaded GSC firmware /mtl_gsc_1.bin (cv1.0, r102.1.15.1926, svn 1)
.985383] 3 3 GT1: HuC: authenticated for all workloads
.729984] con: drmfb (fb0) is primary device
.729987] 00:02.0: [drm] fbO: drmfb frame buffer device
.786089] 000! :02.0: 7 VFs could be associated with this PF
.898674] sndihda;i tel 0000:00:1f.3: bound 0000:00:02.0 (ops _audio_component_bind_ops

18



5. Camera Preview demo

Step 3 : Verify EV8C-OOM1 camera detection
Run media-ctl -p command to check camera are detected

$ sudo media-ctl —p

*Each camera installed will only create one entit

- entity 243: Intel IPU6 CSIZ 5 (9 pads, 8 links, 0 routes)
type V4L2 subdev subtype Unknown flags @
device node name /dev/v4l-subdev5s

pad@: Sink

[stream:0 fmt:SGRBG1O 1X10/4096x3072 field:none]
padl: Source

[stream:0 fmt:SGRBG1O 1X10/4096x3072 field:none

crop.bounds:(0,0)/4096x3072

crop:(0,0)/0x0]

-> "Intel IPU6 ISYS Capture 40":
pad2: Source

-> "Intel IPU6 ISYS Capture 41":
pad3: Source

-> "Intel IPU6 ISYS Capture 42":
pad4: Source

-> "Intel IPU6 ISYS Capture 43":
pad5: Source

-> "Intel IPU6 ISYS Capture 44":
pad6: Source

-> "Intel IPU6 ISYS Capture 45":
pad7: Source

-> "Intel IPU6 ISYS Capture 46":0
pad8: Source

-> "Intel IPU6 ISYS Capture 47":0

- entity 349: ev8m ooml 0-003d (1 pad, 1 link, 0 routes)
type V4L2 subdev subtype Sensor flags ©
device node name /dev/v4l-subdevé
pad@: Source

[stream:0 fmt:UYVY8 1X16/3840x2160 field:none
crop.bounds: (320,60)/3840x2160
crop:(0,0)/3840x2160]
-> "Intel IPU6 CSIZ 0":©@ [ENABLED,IMMUTABLE]

- entity 367: ev8m ooml 3-003d (1 pad, 1 link, @ routes)
type V4L2 subdev subtype Sensor flags 0
device node name /dev/v4l-subdev7?
pad@: Source

[stream:0 fmt:UYVY8 1X16/3840x2160 field:none
crop.bounds:(320,60)/3840x2160
crop:(0,0)/3840x2160]
-> "Intel IPU6 CSIZ 4":0 [ENABLED,IMMUTABLE]




5. Camera Preview demo

Step 4 . Visual output test
Enter folder /Utility/sample/ EVBMOOM1.
Run the visual output script pipeline_example.sh

$ sudo ./pipeline_example.sh

Check streaming log from terminal and ensure there are no
timeouts, and streaming framerate are at 30fps.

[04-23 09:
[04-23 09:
[04-23 09:
[04-23 09:
[04-23 09:

:46.189] CamHAL[INF] aigb file name AR©234 TGL 10bits.aigb
:46.189] CamHAL[INF] aigb file name AR8234 TGL 10bits.aigb
:46.189] CamHAL[INF] aigb file name AR0234 TGL 10bits.aigb
:46.190] CamHAL[INF] aigb file name AR©234 TGL 10bits.aigb
:46.190] CamHAL[INF] aigb file name AR©234 TGL 10bits.aigb
[04-23 09:22:46.190] CamHAL[INF] aigb file name ARG0234 TGL_ 10bits.aigb
[04-23 09:22:46.190] CamHAL[INF] aigb file name ARG234 TGL 10bits.aigb
Pipeline is live and does not need PREROLL ...

Got context from element 'sink': gst.gl.GLDisplay=context, gst.gl.GLDisplay=(Gst
GLDisplay)"\(GstGLDisplayX11\)\ gldisplayx11-0";

Pipeline is PREROLLED ...

Setting pipeline to PLAYING ...

PR R R R R R
[N N TR N NE TR Y

New clock: GstSystemClock
Redistribute latency...

fps:29.9951 Camera name:
fps:29.9963 Camera name: ev8m ooml-2 Stream

Stream

LSRN

Stream
Stream

fps:28.0354 Camera name:
fps:31.5044 Camera name:
fps:29.9811 Camera name: Stream
fps:30.0028 Camera name: || Stream
fps:30.0113 Camera name: ev8m ooml-2 Stream
fps:29.9957 Camera name: ev8m ooml-2 Stream
fps:30.0083 Camera name: ev8m _ooml-2 Stream
0:00:19.8 [ 99:99:99.

I I RN

(oo oo oo R oMol

(RS N
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5. Camera Preview demo

Step 5 : Visual output preview

From display, observe the video quality from EV8C-OOM1 camera.
The images below are the sample output from Type-C camera
streaming.

If you have any questions concerning the camera setup process of the
Intel® Core'™ Ultra Series 2 Reference Kit, please feel free to contact
us.
Email : maclolm_chen@innodisk.com

leo huang@innodisk.com 21
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innodisk

Thank you

HQ (Taiwan) T +886-2-7703-3000 / E sales@innodisk.com
CN T +86-755-2167-3689 / E sales_cn@innodisk.com EU T +31-40-3045-400 / E eusales@innodisk.com

US T +1-510-770-9421 / E usasales@innodisk.com JP T +81-3-6667-0161 / E jp_sales@innodisk.com
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