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Direct Register Access Controls
Reference at a glance

This document describes controls for the Direct Register Access of Alvium CSI-2

cameras.
CSI-2 access mode Description
Direct Register Access Controls the camera by reading from and writing to registers, using an
. f— embedded board or an FPGA.
mipi e
Video4Linux Access Controls the camera by V4L2 controls, using the Allied Vision MIPI CSI-2
N V412 and GenlCam Hybrid Driver directly.
s % VideogLinux
m|p| Existing PC-based machine vision applications can be scaled down to V4L2

on lean embedded systems, reducing power consumption and costs.

Table 1: CSI-2 Access modes overview

Parameter Value
Firmware release version 00.04.00.34658
CCl Register Layout Version 1.0

Table 2: Supported firmware version and CCI Register Layout Version

What else do you need?

The following downloads provide additional information.

Document Link
Alvium CSI-2 Cameras User Guide www.alliedvision.com/en/support/
Various other documents and downloads technical-documentation/

alvium-csi-2-documentation

Table 3: Additional downloads overview
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Contact us

Website

General
www.alliedvision.com/en/contact

Distribution partners
www.alliedvision.com/en/about-us/
where-we-are

Offices

Europe, Middle East, and Africa
(Headquarters)

Allied Vision Technologies GmbH
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Asia-Pacific
China
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(Shanghai) Co., Ltd.
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Allied Vision Technologies Asia Pte. Ltd
82 Playfair Rd, #07-02 D'Lithium
Singapore 369001

T// +65 6634 9027

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0

Email

General
info@alliedvision.com

Support
support@alliedvision.com

North, Central, and South America
Canada

Allied Vision Technologies Canada Inc.
300 - 4621 Canada Way

Burnaby, BC V5G 4X8, Canada

T// +1 604 875 8855

Exton, USA

Allied Vision Technologies, Inc.
102 Pickering Way- Suite 502
Exton, PA 19341, USA
Toll-free// +1-877-USA-1394
T//+1 978 225 2030


https://www.alliedvision.com/en/contact
https://www.alliedvision.com/en/about-us/where-we-are
mailto: info@alliedvision.com
mailto: support@alliedvision.com

” Allied Vision i

Contents

Direct Register Access Controls Reference at a glance ........................ 2
What €lSe dO YOU NEEA? ..eiiiiiiiceee ettt et et 2

(@10 o= Lot W ¥ PP 3
Document history and conventions ..........cccccceeeeiiiiiiiiiiiiiiiiieeeeeeeeee 8
DOCUMENT NISTONY ittt et e e e e e e et e e et e e er e e eara e 8
Conventions used in this dOCUMENT ....iiiiiiiii e 9
TYPOZIrAPNICAl STYIES ..o 9

YV aa)oTol I alo I a o] < TR UR 9

(Ofo] ol u go ] = Tol ol Ty PR 9

(OeY gl u gol o] e 1= TSR U SO PPRRPPP 10

Reading register desCriPtiONS .......ooi i 10

0x0000 | VAL2 Register Map VEISION ...c.uiiiie e 10

[ d o] =1 o F= Y 4] o USRS 10
Copyright and trademarks .......ccocoeoieiiieiiieiiiiieeeee 11
Controls behavior and registers ........ccccoeeiiiiiiiiiiieiiieeeeeeeeee, 12
Registers and addresSs SPACES ....iiiviiiiie ettt ettt ettt 13

PiXel fOrmMat NAMING ..o e 13
Taglelge] oIl aNe] o1=]¢- 11 Te] o HENUU RSO OOP PP U PR PUUPRRPPP 14

(O 1= =11 =T RPNt 15
0x0000 | CCl Register LayoUT VEISION ....c..coiiieiie e 15

0X0008 | Device Capabiliti®Ss ..c..coiiiiiceeecee et 15

0x0014 | VAL2 Register Map AdAIESS ......cociiiiieecie et 16

OX0018 | DEVICE GUID ..ot 16

0x0058 | ManUfacturer NamME ......ooouiiiee e 16

OX0098 | MOAEI NBME ..o 16

OXOO0DS8 | FAMIIY NAME woiiiiiiiicieeceeeeee ettt ettt eae s 16

OXO1L8 | DEVICE VEISION ..viieeiiieeceeeeeee e et 17

OX0158 | ManuUfacturer INFO ... 17

OX0198 | Serial NUMDEI ..oveiiieeeee e e 17

0X01D8 | User DefiN@d NGME ...cviiiiieeee e 17

OX0218 | ChECKSUM oo 18

OXO2LE | SOTE RESET oottt 18

CSI-2 STrEAMING SETUD wiiiiiiiiiiiiiit e ettt e e e ettt e e e e e et e e e e e e s bbb e e ae e e s s s tabaeaeeeeesssabssaaraaeeeeas 19
NUMIEIIC FREISTRIS 1oiiiiiiiiii it ie ettt e ettt e e e e e ettt e e e e e e sttt b e e e e e e e e e sttabaeeeeeeesseesesnennees 20
Target values for aUto CONTIOIS ... i 20
VAL TEEISTOIS ittt 21
REGISTEr OFfSEL .iviiiiiiii e 22
GENEral CONTIOIS oo e, 23

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.1.0 4



” Allied Vision i

0x0000 | VAL2 Register Map VEISION ....c.ueiieeiceeeeee e e 23
OX0008 | REGISTEI INGUITY .eveiieieeceee et et e e 24
00010 | Device FIrmWare VEISION ....c.ccviiieiiiieeceeeeee ettt 25
0x0018 | Write Done HandShaKe .........cocvioiiiiiiii i 26
SEreaming CONTIOl ouuiiiiieii e 27
0x0040 | Supported CSI-2 Lane COUNTS ...oiiiiiiieeeeee e 27
OX0044 | CSI-2 LAN@ COUNT eviiiiiiieee ettt ettt 27
0X0048 | CSI-2 CloCk MIN ValUE ..o 28
OX004C | CSI-2 CIOCK MaX ValU@ .....coviiiiiiecie e 28
OXOO0S50 | CSI=2 CIOCK 1.vviiitieiiectt ettt ettt ettt easae e 28
OX0054 | BUFFEI SIZE oot 29
OX0078 | CS1-2 PRY RESEL ... 29
ACQUISITION CONTIOL .uiiiiiiiiiici e 30
OX0080 | ACQUISITION STAMT ..eeiiiiiice et 30
OX0084 | ACQUISITION STOP uveiieieeceiee et 30
OXOO08C | ACQUISITION STATUS ©.eivviieiieeieceee ettt ettt et 31
0x0090 | ACQUISItION Frame RATE ...ooveiiiviieiie e 31
0x0098 | Acquisition Frame Rate Min ValUe .......cccooiiiiiiiiiii e, 31
Ox00AQ | Acquisition Frame Rate Max ValUe ........coooouiiiieiieece e, 32
0x00B0 | Acquisition Frame Rate ENable ........ccoooiiiiiicc e, 32
0x00B4 | Frame Start Trigger MOAE .......cooviiiieeeeeeeeeeee e 33
OX00B8 | Frame Start THZEEI SOUITE ...cviiiuieee ettt ettt ettt 33
Ox00BC | Frame Start Trigger ACTIVAtION ......cooviiieiieceecee e 34
Ox00CO | Frame Start Trigger SOtWAre ....ccooiiviiiii e 34
0x00C8 | Exposure Active Qutput LINe MOAE .....oouiiiieiiicie e, 35
Ox00CC | Exposure Active OULPUL LINE ...ooouiiiiecee e, 35
Ox00DO0 | Ling CONfIGUIAtION ..oiiieiiiieiee e, 36
OXOODA | LINE STATUS ©.ovveeete ettt ettt et et e et e e ae e 37
Image FOrmat CoONTrol ......vveiiii e 38
OXOL00 | WAL oo 38
0X0104 | Width IMIN ValUB .oviiiiiiieiici ettt 38
0X0108 | Width MaX VAU ....ccveeeiiieieeeee e 38
OXOLOC | WIdth INCrEMENT Lo 39
OXOLLO | HEIBNT 1eeiiiiiie ettt ettt ettt et en e 39
Ox0114 | Height MIN ValUE ..ovoiieiiiceeeee e, 39
OX0118 | HEIght MaX ValU@ .....oeieeiieeee e, 40
OX011C | HEIgT INCrEMENT ..o 40
OXOL20 | OFFSEE X oottt ettt ettt et e e tb et e sbeenbeesbeenenbe s 40
Ox0124 | Offset X MINVAlUE ..oiiiiiiiiiiiec e 41
0X0128 | OffSet X MaX ValUB ...oiieiiieeieee e, 41
OX012C | OffSEt X INCIrEMENT ..oiiviieiieceeee e 41
OXOL30 | OFfSEEY oo 42
0X0134 | Offset Y MIN VAlUE ..oiiiiiiic e 42
OX0138 | Offset Y MAX ValUE ...oooiiiiiieiiee e 42
OXO13C | OffSEt Y INCrEMENT .oiiiiiiiiiiee e et 43
OX0140 | MIPIData FOrMAt ..o 43

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.1.0 5



” Allied Vision i

0x0148 | Available MIPI Data FOrmMats .....cooieiiieeeie e 44
Ox0150 | Bayer Pattern INQUINY ....ooieie e 45
OXO154 | BAYEI PATIEIN oottt 45
OXOL58 | REVEISE X ottt ettt ettt ettt ettt ettt eaa e 46
OXOL5C | REVEISE Y oottt ettt ettt ettt ettt ere e 46
OXOL60 | SENSON WIALH ©.oiiiiiiiiii e 47
OXOL64 | SENSOr HEIGNT ..o 47
OXOLE8 | WIAEN VX vttt e e e s st e e eee 47
OXOL6C | HEIZNT IMIAX ...veieieeeeee ettt 48
Brightness CONTIOl ...oooiiiiiiiei e 49
OXOL80 | EXPOSUIE TIMIE vttt ettt et 49
0x0188 | Exposure Time Min ValUE ......coooiiiiieice e, 49
0x0190 | Exposure Time MaX ValUE ......cc.ooiiiiiiiiiee e 49
0x0198 | Exposure Time INCrEMENT .....ocviiiiiiiieie e 50
OXOTAD | EXPOSUIE AULO woiviiiiiii ittt ettt ettt ettt e e e et 50
0x0330 | Exposure AULO MiN ValUE .....ccooiiiiioeece e, 51
0x0338 | EXposure AULO MaxX ValUE ......c..cooui oo, 51
OX01A4 | Intensity AULO PreCeABNCE ...ovviiieie e 52
0X01A8 | Intensity AUTO Target VAU ...c..ooviiuiiieiieeee e 52
O0X01AC | Intensity Auto Target Min Value .......ccoooiiiiiiiiiee e 53
0x01BO0 | Intensity Auto Target Max ValUe .....c..coviiiiiiiiiiic e 53
0x01B4 | Intensity AUtO Target INCrEMENT .....c.iiiii e 53
OXOLB8 | BIACK LEVEI oo 54
OXO1BC | Black Level Min ValU@ ......c.cooiiiiiie e 54
0X01CO | Black Level MaX VAlUE .....c..ooviiuiiiieiee e 54
OX01C4 | Black LEVEI INCrEMENT ..ooviieieee ettt 54
OXOLC8 | GAIN oottt et ettt ettt 55
OXO1DO | GAaIN MIN VAIUE ..viiieeceece e, 55
OXO1D8 | GAIN MAX VAIUE ..veiieeieceee e 55
OXOLEQ | GaIN INCIEMENT oottt ettt ettt ettt eae s 56
OXOLES | GAIN AULO .veieiiee et ettt 56
0X0340 | Gain AULO MIN VAIUE ...viiiviiceieceeeee e 57
0x0348 | Gain AULO MaX ValU@ .....ociiiiiiii e 57
OXOLFO | GAMIMA ittt e ettt e e et e e e e e et e s 58
OXOLF8 | GAaMMA MIN VAU ...ooiieiiiieeee e, 58
00200 | GAMMA MAX VAIUE ...eoiiiiiiieeie et 58
00208 | GAMMA INCrEMENT ..ottt 59
Color ManagemMENT ...cciiiiiiceeeeee e 60
OX0240 | SALUIATION ©oeiieii e e e 60
0x0244 | Saturation Min ValU@ ......c..coviiiiiiiie e 60
0x0248 | Saturation MaX ValUe .......cccucoiiiiiiiccie e 60
Ox024C | Saturation INCrEMENT .. ...iiiiiiiiie e 61
OXO250 | HUB oot e 61
OX0254 | HUE MIN VAIUE ..o e 61
OX0258 | HUE MAX VAIUEB ...eviiieeieeeee e, 62
OX025C | HUB INCIEMENT oot 62
0x0280 | Red BalanCe RATIO ..ocvviiciiiiceii et 62

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.1.0 6



” Allied Vision

0x0288 | Red Balance Ratio Min Value .......c..cccoeooiiiiiiiieece e
0x0290 | Red Balance Ratio Max Value ......cc.cccoviviiiiiiieieeceeceeceee e
0x0298 | Red Balance Ratio INCrement ..........ccoovvevviiveecieceeceeeeeee e
0x02CO0 | Blue Balance Ratio ..c..ccveeviiiieieieceecceeee e
0x02C8 | Blue Balance Ratio Min Value .........cccocoeevviieiiiiciececeeeec e
0x02D0 | Blue Balance Ratio Max Value .........ccccoeviiiiiiiiiiiiecceeceee
0x02D8 | Blue Balance Ratio INCrement ........cccooovvieoeiieiieee e
OX02EO | White BalanCe AULO ....oceiiiieice e

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.1.0

Contents



”A"ied ViSlon Document history and conventions

Document history and conventions

Document history

Version Date Remarks

V2.2.0 2021-Apr-22 Added RAW pixel formats for 10-bit and 12-bit
Mono in
- MIPI Data Format
- Available MIPI Data Formats.
e Correct the address for YUV422 8-bit (UYVY) in
MIPI Data Format
e Added register descriptions:

- Exposure Active Output controls
- Line Configuration
- Line Status

e Applied minor editorial changes.

V2.1.0  2020-Dec-08

Added register descriptions:

- Intensity Auto controls

- Controls for value ranges of
Exposure Auto
Gain Auto

- Controls for
Acquisition Frame Rate
Frame Start Trigger

e Changed pixel format naming to improve clarity.
See Pixel format naming on page 13.

e Applied minor editorial changes.

V2.0.1  2020-Feb-14

Added descriptions for target values used with
Exposure Auto and Gain Auto.
e Reworked descriptions for register addresses.

V2.0.0 2020-Jan-06

Added register descriptions to control Width,
Offset X, Saturation, and Hue.

e Added notes for Improper operation on page 14.
e Applied editorial changes.

V1.0.0 2019-Jun-14 Release version

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0 8
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Conventions used in this document

To give this document an easily understood layout and to emphasize important
information, the following typographical styles are used:

Typographical styles

Style Function

Control Control names

Emphasis Programs, or highlighting important things
Value Control values (modes)

Web links and Links to webpages and internal cross references
references

Table 4: Typographical styles

Symbols and notes

Practical tip

Additional information helps to understand or ease handling the camera.

Q)

Avoiding malfunctions

Precautions are described.

4'0 Additional information

’ Web address or reference to an external source with more information is shown.

Controls access

Acronym Meaning

R/W Read and write control

R/C Read-only control that is constant
R Read-only control that may change
W Write-only control

Table 5: Controls access

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0 9
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Controls order

The document defines controls listed by register address, grouped in controls
categories.

Reading register descriptions

The following example shows the description for V4L2 Register Map Version.
Contents highlighted in red are explained below.

0x0000 | V4L2 Register Map Version

Displays the version of the V4L2 register map layout. The first version is 1.8, where
major version = 1, minor version = @.

Offset 0x0000

Origin of control Camera

Type Ulnt32

Access R

Size [Bytes] 4

Availability All camera models

Bit offset Width
(LSB << x) (bits) Description

0 16 Minor version of the V4L2 register map.
16 16 Major version of the VAL2 register map.
Explanation

Offset: For CCl registers, addresses are absolute; for V4L2 registers, addresses are
relative. Because of this, Offset is used for register addresses. See Registers and
address spaces on page 13.

LSB: The LSB is shifted by the number of bits represented by x.
In the example, the LSB is shifted by 16 bit to set the value to Major Version.

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0 10
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Copyright and trademarks

All text, pictures, and graphics are protected by copyright and other laws
protecting intellectual property. All content is subject to change without notice.

All trademarks, logos, and brands cited in this document are property and/or
copyright material of their respective owners. Use of these trademarks, logos, and
brands does not imply endorsement.

Copyright © 2021 Allied Vision Technologies GmbH. All rights reserved.
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Controls behavior and registers

This chapter informs about writing registers:

Registers and address spaces
Pixel format naming
Improper operation
CCl rEGISTEIS oottt
CSI-2 streaming setup
NUMEIIC FEGISTEIS .ottt
Target values for auto controls

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0
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Registers and address spaces

Alvium CSI-2 cameras are operated via the Camera Control Interface (CCl) protocol,
which requires a 16-bit address space. Within this space, different register maps can

be found:
Register map Function Reference
CCl register map Basic information CCl registers on page 15
VAL2 register map VideoA4Linux Access V412 registers on page 21

The CCl address space used to operate Alvium CSI-2 cameras contains the CCl
register map and the V4L2 register map. To get the absolute address of V412
CCl registers registers, you must consider the offset of the CCl register map.

For the absolute address of V4L2 registers:

1. Read out 0x0014 | V4L2 Register Map Address on page 16.

2. Add this value to the relative address of V4L2 registers in V4L2 registers on
page 21.

CCl address space (16-bit)

Pixel format naming

In Direct Register Access, Alvium CSI-2 cameras output pixel formats according to
the MIPI CSI-2 standard, in Video4Linux Access, according to V4L2 definitions. This
document states extended MIP| CSI-2 definitions:

Naming pattern Examples
RAWS (GREY)
MIPI CSI-2 (FOURCC
( ) RGB888 (RGB3)

Table 6: Pixel format naming convention in specifications

Different names for equivalent formats:

MIPI CSI-2 vaL2 Y2 e PRNC

YUVA22 8-bit  VAL2_PIX_FMT_UYVY  UYVY YCbCra22_8_CbYCrY
RGBSSS V4L2_PIX_FMT_RGB24  RGB3 RGBS

RAWS V4L2_PIX_FMT_GREY  GREY Mono8

1GenlCam Pixel Format Naming Convention

Table 7: Equivalent pixel formats in different standards

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0 13
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Improper operation

If registers are not used properly, the camera may behave unexpectedly, such as

Controls behavior and registers

changing values or ignoring operations. To avoid malfunctions and camera crashes,
we recommend you to:

As best practice, read written values back from the camera. Should errors occur:

Use only documented register addresses

Keep values in the specified range

Write only to registers specified for writing access, not to reading registers
Write to one register at a time

Ensure that the camera has completed writing to registers.
Use 0x0018 | Write Done Handshake on page 26 to poll the camera.

Verify register access options and adjust your script accordingly.
Check for conflicts between settings.

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0
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CCl registers

Controls behavior and registers

0x0000 | CCI Register Layout Version

Displays the version of the CCl register layout. This register is used to check for the

compatibility of the register layout with the previous version. The first version is

1.0, where major version = 1, minor version = 0.

Offset
Type
Access

Size [Bytes]

Bit offset Width
(LSB << x) (bits)

0 16
16 16

0x0000
UInt32
R

4

Description
Minor version of the CCl register layout.

Major version of the CCl register layout.

0x0008 | Device Capabilities

Displays information about the camera's capabilities, such as access modes or string

encoding.

Offset
Type
Access

Size [Bytes]

Bit offset Width
(LSB << x) (bits)

0 1
1 1
2 2
4 4
8 1

55

0x0008
Uint64
R
8

Description
User Defined Name is supported.

Video4Linux Access is supported.

Vimba Access is supported (selected models only).

String encoding of 12C string registers is supported.

. 0x0 -> ASClI
Family Name is supported.

Reserved.

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0
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0x0014 | VA4L2 Register Map Address

Displays the address of V4L2 register map. Use as offset to get absolute addresses

of VAL2 registers.

Offset 0x0014
Type Ulntl6
Access R
Size [Bytes] 2

0x0018 | Device GUID

Displays the GUID (Globally Unique Identifier) of the camera.

Offset 0x0018
Type String
Access R

Size [Bytes] 64

0x0058 | Manufacturer Name

Displays the camera manufacturer name.

Offset 0x0058
Type String
Access R

Size [Bytes] 64

0x0098 | Model Name

Displays the camera model name.

Offset 0x0098
Type String
Access R

Size [Bytes] 64

0x00D8 | Family Name

Displays the camera family name.

Offset 0x00D8
Type String
Access R

Size [Bytes] 64

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0
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0x0118 | Device Version

Displays the camera’s device version.

Offset 0x0118
Type String
Access R

Size [Bytes] 64

0x0158 | Manufacturer Info

Displays the manufacturer information.

Offset 0x0158
Type String
Access R

Size [Bytes] 64

0x0198 | Serial Number

Displays the camera’s serial number.

Offset 0x0198
Type String
Access R

Size [Bytes] 64

0x01D8 | User Defined Name

Controls the user defined name.

Offset 0x01D8
Type String
Access R/W
Size [Bytes] 64

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0
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0x0218 | Checksum

Displays the checksum which can be used for the register space 0x0000 to 0x0217.

Offset 0x0218
Type UInt32
Access R
Size [Bytes] 4

Use this control to check if data was transferred to the host correctly. Make sure
that the host calculates the checksum with the following parameters:

Name

Width

Polynomial

Input reflected

Output reflected

Output XOR value

Example output for ASCIl input string "123456789" (9 bytes)

0x021E | Soft Reset

JAMCRC

32 bit
0x4C11DB7
Yes

Yes
0x00000000
0x340BC6D9

Performs a soft reset of the camera (Set to 1 to reset the camera).

Offset O0x021E
Type UInt8
Access W

Size [Bytes] 1

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0
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CSI-2 streaming setup

The following steps must be performed to transfer a lane count and clock frequency

for CSI-2 between host and device:

1. The host determines which lane counts are supported by the host (by such as
hardware and driver).

2. The host reads the Supported CSI-2 Lane Count register from the device.
This register contains a bitfield to indicate which lane counts are supported by
the device.

3. The host selects a lane count that is compatible to host and device. Potential
modes:

- Automatically select the highest lane count supported by host and device.
- Manually select one of the lane counts that are supported by host and
device.

4. The host determines the CSI clock frequency range supported by host (by
hardware, driver etc.) for the selected lane count (from step 3).

5. The host writes the selected lane count (from step 3) into the CSI-2 Lane
Count register.

6. The host reads CSI-2 Clock Min Value and CSI-2 Clock Max Value registers
to get the range for the clock frequency supported by the device for the
selected lane count (from step 3).

7. The host selects a clock frequency that is compatible to host and device.
Potential modes:

- Automatically select the highest clock frequency supported by host and
device.
- Manually select a clock frequency that is supported by host and device.

8. The host writes selected clock frequency (from step 7) to the CSI-2 Clock
register. The device may not be able to support the exact clock frequency
selected. In this case it will use the highest clock frequency that is lower or
equal to the clock frequency written to the register.

Example: The transport layer writes 650 MHz to the register of a device that
only supports clock frequencies with a multiple of 100 MHz. In this case the
device uses a clock frequency of 600 MHz (6 x 100 MHz).

9. The host reads the actual clock frequency from the CSI-2 Clock register.

10. The host checks if the actual clock frequency used in the device (from step 9)
lies in the range of clock frequencies supported by the host (from step 4). If
not, image acquisition cannot be started, and an error will be issued on the
host.

Sometimes, this procedure does not transfer a lane count or it does not select a
compatible clock frequency supported by the host. In this case, image acquisition
cannot be started and an error is issued on the host.

The host must perform this negotiation during opening the device (for example, so
that any frame rate limit calculation in the device can take the result of this
negotiation into consideration).

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0 19
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Numeric registers

Most of the numeric controls listed in the next chapter consist of a list of four

registers:

1. Value register: Used for reading or writing the current value of the control.
2. Minimum register: The minimal value that can be set to the value register.

3. Maximum register: The maximal value that can be set to the value register.
4

Increment register: The step or increment of values valid for the value register
(beginning with minimal value).

For such a control, a valid value must hold the following three conditions true:
1. Value >= minimum

2. Value <= maximum

3. ((Value- minimum) % increment) == 0

If a value is written to such value register that is not valid, the camera will correct
the value to the nearest valid value. The updated or corrected value can be read
back by the user.

This control behavior is used for the following controls:

Acquisition Frame Rate
Black Level

Blue Balance Ratio
Exposure Time

Gain

Gamma

Height

Hue

Intensity Auto Target
Offset X

Offset Y

Red Balance Ratio
Saturation

Width

Target values for auto controls

Exposure Autoand Gain Auto adjust the mean pixel intensity to a target value of
50% between minimum and maximum. Use Intensity Auto Target controls to
adjust the target value (with a tolerance of 5%). Use Intensity Auto Precedence
to set the priority between Exposure Auto and Gain Auto.

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0 20
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V4L 2 registers

This chapter defines controls listed by register address and
grouped in controls categories:

Register OffSet ... 22
GENETal CONLIOIS . .cviiiiiii ettt 23
Streaming CoONTrol . .....oooviioii i 27
Acquisition CONrol......cccvviiiiiiicii e 30
Image Format Control......cccccovvviiviiiiiiieecccc e, 38
Brightness CoNtrol........ccvooiiiiiiiiiiiecice e, 49
Color Management ....c..coouviiiieeiee e 60
O T e s 66
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Register offset

The CCl address space used to operate Alvium CSI-2 cameras contains the CCl
register map and the V4L2 register map. To get the absolute address of V412
registers, you must consider the offset of the CCl register map.

For the absolute address of V4L2 registers:

1. Read out 0x0014 | V4L2 Register Map Address on page 16.
2. Add this value to the relative address of V4L2 registers.
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General controls

0x0000 | V4L2 Register Map Version

Displays the version of the V4L2 register map layout. The first version is 1.0, where
major version = 1, minor version = 0.

Offset 0x0000

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Availability All camera models

Bit offset = Width
(LSB << x) (bits) Description

0 16 Minor version of the V4L2 register map.
16 16 Major version of the VAL2 register map.
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0x0008 | Register Inquiry

V412 registers

Displays if non-mandatory registers are available.

Note: Availability can change during runtime.

Offset

Origin of control

Type
Access

Size [Bytes]
Availability

Bit offset
(LSB << x)

0

O 00 N oo U B W N B

O S
N o0 U AW N R O

18
19 to 63

Width
(bits)

1

I T = T = T S S e S S e e N N e e =

o
x

0x0008
Camera
Ulnt64
R

8

All camera models

Description

Reverse Xis available.

Reverse Y is available.

Intensity Auto controls are available.
Black Level controls are available.

Gain controls are available.

Gamma controls are available.

Reserved

Saturation controls are available.

Hue controls are available.

White Balance is available.

Reserved

Exposure Auto controls are available.

Gain Auto controls are available.

White Balance Auto is available.

Device Temperature is available.

Reserved

Acquisition Frame Rate controls are available.
Frame Start Trigger controls are available.
Exposure Active Output Lineis available.
Reserved

Set to 0.
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VA4L2 registers

0x0010 | Device Firmware Version

Displays the current firmware version installed on the camera.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Bit offset Width
(LSB << x) (bits)
0 8

8 8

16 16
32 32

0x0010
Camera
Ulnt64
R

8

All camera models

Description

Special firmware version.
Major firmware version.

Minor firmware version.

Patch firmware version.
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VA4L2 registers

0x0018 | Write Done Handshake

Read access: The camera confirms that the previous write access to registers has

been processed.

Write access: Enables the control and resets the success confirmation.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Bit offset Width
(LSB << x) (bits)

0 1
1 6
7 1

0x0018
Camera
UInt8
R/W

1

All camera models

Description

1: The camera confirms the previous write access has
been processed.

0: Written by the host to reset this flag.
Reserved, set to @.

1: The camera outputs if it supports Write Done
Handshake.
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Streaming Control

VA4L2 registers

0x0040 | Supported CSI-2 Lane Counts

Displays the CSI-2 lane counts supported by the camera.

Offset

Origin of control

Type
Access

Size [Bytes]

Availability

Bit offset
(LSB << x)

0

1
2
3
4

0x0044 | CSI-2 Lane Count

Width
(bits)

1

N N

0x0040
Camera
UInt8

R

1

All camera models

Description

1-lane operation is supported.
2-lane operation is supported.
3-lane operation is supported.
4-lane operation is supported.
Reserved

Set to 0.

Controls the current CSI-2 lane count.

Note: This control must be set before 0x0050 | CSI-2 Clock. See CSI-2 streaming
setup on page 19 for details.

0x0048 | CSI-2 Clock Min Value supports a minimum value of 80 MBps per lane.
Select suitable settings so that the resulting data rate is supported by the host.

Offset

Origin of control

Type
Access

Size [Bytes]
Availability

0x0044
Camera
UInt8
R/W

1

All camera models
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VA4L2 registers

0x0048 | CSI-2 Clock Min Value

Displays the minimum CSI-2 clock frequency supported for the current CSI-2 lane

count.

Note: The minimum supported value per lane is 80 MBps. Select suitable settings
for this control and for 0x0044 | CSI-2 Lane Count, so that the resulting data rate is

supported by the host.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0048
Camera
UInt32
R

4

Hertz

All camera models

0x004C | CSI-2 Clock Max Value

Displays the maximum
count.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0050 | CSI-2 Clock

CSI-2 clock frequency supported for the current CSI-2 lane

0x004C
Camera
UInt32
R

4

Hertz

All camera models

Controls the current CSI-2 clock frequency.

Note: Set 0x0044 | CSI-

on page 19 for details.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0

2 Lane Count before this control. See CSI-2 streaming setup

0x0050
Camera
UInt32
R/W

4

Hertz

All camera models
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”A"ied ViSIOn VAL2 registers

0x0054 | Buffer Size

Displays the size of the streaming buffer (payload).

Offset 0x0054

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Unit Bytes

Availability All camera models

0x0078 | CSI-2 Phy Reset

Controls the Phy (physical layer) reset state.

Offset 0x0078

Origin of control Camera

Type UInt8

Access R/W

Size [Bytes] 1

Availability All camera models

Value Description

7 CSI-2 Phy is operated normally.
1 CSI-2 Phy is held in reset state.
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Acquisition Control

0x0080 | Acquisition Start

V412 registers

Starts the acquisition. Reading the register returns the command value until the

acquisition is stopped or aborted. Otherwise @ is returned.

Read access: The register returns 1 if acquisition is active and @ if acquisition has

been stopped.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x0084 | Acquisition Stop

Stops the acquisition after the current frame has been acquired.

0x0080
Camera
UInt8
R/W

1

All camera models

Description

Starts the acquisition.

Read access: The register returns 1 if acquisition is active and @ if acquisition has

been stopped.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x0084
Camera
UInt8
R/W

1

All camera models

Description

Stops the acquisition.
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30



”A"'ed V|S|On VAL2 registers

0x008C | Acquisition Status

Displays if the camera is acquiring images.

Offset 0x008C

Origin of control Camera

Type UInt8

Access R

Size [Bytes] 1

Availability All camera models

Value Description

0 Acquisition has been stopped.

1 Acquisition has been started or is running.

0x0090 | Acquisition Frame Rate

Controls the frequency at which the frames are captured.

Offset 0x0090

Origin of control Camera

Type Uint64

Access R/W

Size [Bytes] 8

Unit Micro Hertz [uHz]
Availability All camera models

0x0098 | Acquisition Frame Rate Min Value

Displays the minimum value for Acquisition Frame Rate.

Offset 0x0098

Origin of control Camera

Type Ulnt64

Access R

Size [Bytes] 8

Unit Micro Hertz [uHz]
Availability All camera models
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Ox00AO | Acquisition Frame Rate Max Value

Displays the maximum value for Acquisition Frame Rate.

Offset 0x00A0

Origin of control Camera

Type Uint64

Access R

Size [Bytes] 8

Unit Micro Hertz [uHz]
Availability All camera models

0x00BO | Acquisition Frame Rate Enable
Enables or disables Acquisition Frame Rate.

Note: Acquisition Frame Rateis used only if Frame Start Trigger Mode is

set to Off.

Offset 0x00BO

Origin of control Camera

Type UInt8

Access R/W

Size [Bytes] 1

Availability All camera models

Value Description

) Acquisition Frame Rate is disabled.
1 Acquisition Frame Rate is enabled.
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VA4L2 registers

0x00B4 | Frame Start Trigger Mode

Enables or disables the Frame Start Trigger.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x00B4
Camera
UInt8
R/W

1

All camera models

Description
The Frame Start Trigger is disabled.

The Frame Start Trigger is enabled.

Ox00B8 | Frame Start Trigger Source

Selects the internal signal or physical input line to use as trigger source.

Notes:

e To use this control, the Frame Start Trigger Mode must be set to On.
e Line 2 and line 3 are used for I12C.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x00B8
Camera
UInt8
R/W

1

All camera models

Description
LineO is selected.
Linel is selected.

Software is selected.
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VA4L2 registers

Ox00BC | Frame Start Trigger Activation

Selects how signals activate the Frame Start Trigger.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

N W N R

0x00BC
Camera
UInt8
R/W

1

All camera models

Description
The trigger is enabled on the rising edge of the signal.

The trigger is enabled on the falling edge of the signal.

The trigger is enabled on the any edge of the signal.
The trigger is enabled by a high-level signal.

The trigger is enabled by a low-level signal.

0x00CO | Frame Start Trigger Software

Generates a software trigger.

Note: Trigger Source must be set to Software.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x00CO
Camera
UInt8
W

1

All camera models

Description
A trigger is generated.
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VA4L2 registers

Recommended workflow for using the exposure active output controls
@ 1. Disable the signal by Exposure Active Output Line Mode for the selected output line.
- 2. Select the desired line for exposure active output signal by Exposure Active Output
- .
Line.

3. Set the selected line to output (option: enable Invert to invert exposure active output
signal) by Line Configuration.

3. Enable the exposure active output signal by Exposure Active Output Line Mode.

4. Read the signal level from the oscilloscope (option: use Line Status).

0x00C8 | Exposure Active Output Line Mode

Enables or disables the exposure active output signal on the line selected by
Exposure Active Output Line.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x00C8
Camera
UInt8
R/W

1

All camera models

Description
Off: The signal is disabled.
On: The signal is enabled.

0x00CC | Exposure Active Output Line

Selects the physical output line for the exposure active output signal.

Note: Exposure Active Output Line Mode must be set to Off before output lines

can be changed.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x00CC
Camera
UInt8
R/W

1

All camera models

Description
LineO is selected.

Linel is selected.
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0x00DO | Line Configuration

Configures the line as input or output and inverted or not-inverted.

VA4L2 registers

Note: To get constant low on a line, please set the line to output mode with invert
bit set to 0. For constant high, please set the invert bit to 1.

Offset

Origin of control

Type
Access

Size [Bytes]
Availability

Bit offset
(Isb << X)

10to 31

Width
(bits)

1

S e =

0x00D0
Camera
UInt32
R/W

4

All camera models

Description

LineO is set to input or output.

LineO is set to inverted or not inverted.
Reserved

Linel is set to input or output.

Linel is set to inverted or not inverted.

Reserved

To switch between input or output, set bits as follows:

Value
(7]
1

To switch between inverted and not inverted, set bits as follows:

Value
(7]
1

Description
False: The selected line is set to input.

True: The selected line is set to output.

Description

False: The selected line is set to not inverted.

True: The selected line is set to inverted.
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0x00D4 | Line Status

VA4L2 registers

Returns the logical state (high or low) of the selected line.

Offset 0x00D4

Origin of control Camera

Type UInt8

Access R

Size [Bytes] 1

Availability All camera models

Bit offset Width
(Isb << X) (bits) Description

0 1 The logical state (high or low) of Line0 is returned
1 1 The logical state (high or low) of Linel is returned

The logical state of the selected line is displayed as follows:

Value Description
% False: The logical state is low.
1 True: The logical state is high.
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Image Format Control

0x0100 | Width

Controls the current image width.

Offset 0x0100

Origin of control Camera

Type UInt32

Access R/W

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0104 | Width Min Value

Displays the minimum image width available.

Offset 0x0104

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0108 | Width Max Value

Displays the maximum image width available.

Offset 0x0108

Origin of control Camera

Type Ulnt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models
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0x010C | Width Increment

Displays the increment value available for Width.

Offset 0x010C

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0110 | Height

Controls the current image height.

Offset 0x0110

Origin of control Camera

Type UInt32

Access R/W

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0114 | Height Min Value

Displays the minimum image height available.

Offset 0x0114

Origin of control Camera

Type Ulnt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models
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V412 registers

0x0118 | Height Max Value

Displays the maximum image height available.

Note: This excludes binning, decimation, or region of interest, as known from
GenlCam SFNC features.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0118
Camera
Uint32
R

4

Pixel

All camera models

0x011C | Height Increment

Displays the increment value available for Height.

Offset

Origin of control
Type

Access

Size [Bytes]
Unit

Availability

0x0120 | Offset X

0x011C
Camera
UInt32
R

4

Pixel

All camera models

Controls the horizontal offset from the origin to the region of interest (ROI).

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0120
Camera
Uint32
R

4

Pixel

All camera models
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V412 registers

0x0124 | Offset X Min Value

Displays the minimum value available for Offset X.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0124
Camera
Uint32
R

4

Pixel

All camera models

0x0128 | Offset X Max Value

Displays the maximum value available for Offset X.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0128
Camera
UInt32
R

4

Pixel

All camera models

0x012C | Offset X Increment

Displays the increment value available for Offset X.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x012C
Camera
UInt32
R

4

Pixel

All camera models
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0x0130 | Offset Y

V412 registers

Controls the vertical offset from the origin to the region of interest (ROI).

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0130
Camera
Uint32
R/W

4

Pixel

All camera models

0x0134 | Offset Y Min Value

Displays the minimum value available for Offset V.

Offset

Origin of control
Type

Access

Size [Bytes]
Unit

Availability

0x0134
Camera
UInt32
R

4

Pixel

All camera models

0x0138 | Offset Y Max Value

Displays the maximum value available for Offset V.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0138
Camera
UInt32
R

4

Pixel

All camera models
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0x013C | Offset Y Increment

Displays the increment value available for Offset V.

Offset 0x013C

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0140 | MIPI Data Format

Controls the (pixel) data format provided by the camera.

Offset 0x0140

Origin of control Camera

Type Ulnt32

Access R/W

Size [Bytes] 4

Availability Sensor model dependent

Name Value Description

YUV422 8-bit (UYVY) Ox1E Selects YUV422 8-bit (UYVY).
RGB888 (RGB3) 0x24 Selects RGB888 (RGB3).
RAW8 (GREY) Ox2A Selects RAWS8 (GREY) data.
RAW10 (Y10) 0x2B Selects RAW10 (Y10) data.
RAW12 (Y12) 0x2C Selects RAW12 (Y12) data.
Pixel format availability and naming

© ¢ The availability of pixel formats depends on camera models and the abilities of
= the connected system.

e For the naming, see Pixel format naming on page 13.
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VA4L2 registers

0x0148 | Available MIPI Data Formats

Displays a bitmap with the representation of the available MIPI (pixel) data

formats.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Bit offset Width
(LSB << x) (bits)

1to5 5
6

7

8t0 13
14

15

16
17t063 47

I N = o ) TR SN SN

0x0148
Camera
Ulnt64
R

8

Sensor model dependent

Description

Reserved

YUV422 8-bit (UYVY) is available.
RGB888 (RGB3) is available.
Reserved

RAWS (GREY) is available.
RAW10 (Y10) is available.
RAW12 (Y12) is available.
Reserved

Set to 0.

Pixel format availability and naming

the connected system.

@ ¢ The availability of pixel formats depends on camera models and the abilities of
-
age

e For the naming, see Pixel format naming on page 13.
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0x0150 | Bayer Pattern Inquiry

Displays the Bayer pattern availability for RAW formats, independent of the
currently selected MIPI Data Format.

Offset 0x0150

Origin of control Camera

Type UInt8

Access R

Size [Bytes] 1

Availability All camera models

Bit offset Width
(LSB << x) (bits) Description

0 1 Monochrome format is available.
1 1 Bayer GR is available.
2 1 Bayer RG is available.
3 1 Bayer GB is available.
4 1 Bayer BG is available.
5to7 3 Reserved.

Set to 0.

0x0154 | Bayer Pattern

Displays the Bayer pattern for RAW formats. If the current MIPI Data Format is not
a RAW format, this register value is ignored.

Offset 0x0154

Origin of control Camera

Type UInt8

Access R

Size [Bytes] 1

Availability All camera models

Bit offset Width
(LSB << x) (bits) Description

0 1 Selects monochrome format.
1 1 Selects Bayer GR.
2 1 Selects Bayer RG.
3 1 Selects Bayer GB.
4 1 Selects Bayer BG.
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0x0158 | Reverse X

VA4L2 registers

Flips the image horizontally.

Note: Region of interest is applied after this control.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Bit offset Width
(LSB << x) (bits)
0 1

1 1

0x015C | Reverse Y

0x0158
Camera
UInt8

R

1

All camera models

Description
Image remains unchanged.

The image is flipped horizontally.

Flips the image vertically.

Note: Cropping is applied after this control.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Bit offset Width
(LSB << x) (bits)
0 1

1 1

0x015C
Camera
UInt8

R

1

All camera models

Description
Image remains unchanged.

The image is flipped vertically.
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0x0160 | Sensor Width

Displays the number of horizontal pixels of the image sensor.

Offset 0x0160

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0164 | Sensor Height

Displays the number of vertical pixels of the image sensor.

Offset 0x0164

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models

0x0168 | Width Max

Displays the number of horizontal pixels of the image sensor available after binning
and decimation, but before region of interest has been applied.

Offset 0x0168

Origin of control Camera

Type Ulnt32

Access R

Size [Bytes] 4

Unit Pixel

Availability All camera models
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0x016C | Height Max

VA4L2 registers

Displays the number of vertical pixels of the image sensor available after binning

and decimation, but before region of interest has been applied.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0

0x016C
Camera
Uint32
R

4

Pixel

All camera models
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Brightness Control

0x0180 | Exposure Time

V412 registers

Sets the exposure time when Exposure Auto is Off. This controls the duration
during which the photosensitive cells are exposed to light.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0180

Camera

Uint64

R/W

8

Nanoseconds [ns]

All camera models

0x0188 | Exposure Time Min Value

Displays the minimum value available for Exposure Time.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0188

Camera

Ulnt64

R

8

Nanoseconds [ns]

All camera models

0x0190 | Exposure Time Max Value

Displays the maximum value available for Exposure Time.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0190

Camera

Ulnt64

R

8

Nanoseconds [ns]

All camera models
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VA4L2 registers

0x0198 | Exposure Time Increment

Displays the increment value available for Exposure Time.

Offset

Origin of control
Type

Access

Size [Bytes]
Unit

Availability

0x01A0 | Exposure Auto

0x0198

Camera

Uint64

R

8

Nanoseconds [ns]

All camera models

Sets the auto exposure mode. The output of the auto exposure function affects the
whole image. Exposure Time is disabled.

Note: The pixel intensity is set to a target value of 50% of the mean. Use
Intensity Auto Target controls to adjust the target value or use Intensity
Auto Precedence to set the priority between Exposure Auto and Gain Auto.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

0x01A0
Camera
UInt8
R/W

1

Camera model dependent

Description

Off: Exposure duration is user controlled using Exposure
Time.

Once: Exposure duration is adapted once by the device.
After it has converged, it returns to the Off state.

Continuous: Exposure duration is constantly adapted by
the device according to scene illumination.
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VA4L2 registers

0x0330 | Exposure Auto Min Value

Controls the minimum value for auto exposure time. The range of this register is:
e Exposure Auto Min >= Exposure Time Min

e Exposure Auto Min <= Exposure Time Max

e Exposure Auto Min <= Exposure Auto Max

Notes:

e This control is not supported by CSI-2 driver versions up to V1.0.4.

e This control must be displayed as available in Register Inquiry and
Exposure Auto Max value must not be @.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0330

Camera

Int64

R/W

8

Nanoseconds [ns]

Camera model dependent

0x0338 | Exposure Auto Max Value

Controls the maximum value for auto exposure time. The range of this register is:
e Exposure Auto Max >= Exposure Time Min

e Exposure Auto Max <= Exposure Time Max

e Exposure Auto Max >= Exposure Auto Min

Notes:

e This control is not supported by CSI-2 driver versions up to V1.0.4.

e This control must be displayed as available in Register Inquiry and
Exposure Auto Max value must not be @.

Offset

Origin of control
Type

Access

Size [Bytes]

Unit

Availability

0x0338

Camera

Int64

R/W

8

Nanoseconds [ns]

Camera model dependent
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0x01A4 | Intensity Auto Precedence
Selects the priority between exposure and gain control loops for auto intensity.
Note: This parameter is used only if both Exposure Auto and Gain Auto are
available and set to Once or Continuous.

Offset 0x01A4

Origin of control Camera

Type UInt8

Access R/W

Size [Bytes] 1

Availability All camera models

Value Description

9 Minimize noise: Loops for Exposure Time are applied

before loops for Gain.

1 Minimize blur: Loops for Gain are applied before loops
for Exposure Time.

O0x01A8 | Intensity Auto Target Value
Controls the target value for pixel intensity with auto controls.

Note: This control has a tolerance of 5%.

Offset 0x01A8

Origin of control Camera

Type Ulnt32

Access R/W

Size [Bytes] 4

Unit 0.1%

Availability All camera models
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V412 registers

O0x01AC | Intensity Auto Target Min Value

Displays the minimum target value available for pixel intensity with auto controls.

Offset

Origin of control
Type

Access

Size [Bytes]
Unit

Availability

Ox01AC
Camera
Uint32
R

4

0.1%

All camera models

0x01BO | Intensity Auto Target Max Value

Displays the maximum target value available for pixel intensity with auto controls.

Offset

Origin of control
Type

Access

Size [Bytes]
Unit

Availability

0x01BO
Camera
UInt32
R

4

0.1%

All camera models

0x01B4 | Intensity Auto Target Increment

Displays the increment for target values available for pixel intensity with auto

controls.

Offset

Origin of control
Type

Access

Size [Bytes]
Unit

Availability
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Camera
UInt32
R

4

0.1%

All camera models
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0x01B8 | Black Level

V412 registers

Controls the analog black level as DC offset applied to the video signal.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x01B8
Camera
Int32
R/W

4

Camera model dependent

0x01BC | Black Level Min Value

Displays the minimum value available for Black Level.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x01BC
Camera
Int32

R

4

Camera model dependent

0x01CO0 | Black Level Max Value

Displays the maximum value available for Black Level.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x01CO
Camera
Int32

R

4

Camera model dependent

0x01C4 | Black Level Increment

Displays the increment value available for Black Level.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x01C4
Camera
Int32

R

4

Camera model dependent
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0x01C8 | Gain

Controls the ampilification factor applied to the video signal.
Offset 0x01C8

Origin of control Camera

Type Uint64

Access R/W

Size [Bytes] 8

Unit Millibel (1/190 Decibel)

Availability Camera model dependent

0x01DO0 | Gain Min Value

Displays the minimum value available for Gain.

Offset 0x01D0

Origin of control Camera

Type Uint64

Access R

Size [Bytes] 8

Unit Millibel (1/199 Decibel)
Availability Camera model dependent

0x01D8 | Gain Max Value

Displays the maximum value available for Gain.

Offset 0x01D8

Origin of control Camera

Type Ulnt64

Access R

Size [Bytes] 8

Unit Millibel (1/190 Decibel)
Availability Camera model dependent
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Ox01EO | Gain Increment

Displays the increment value available for Gain.

Offset Ox01EO

Origin of control Camera

Type Uint64

Access R

Size [Bytes] 8

Unit Millibel (1/190 Decibel)
Availability Camera model dependent

Ox01E8 | Gain Auto

Controls the automatic gain control (AGC) mode. The output of the auto gain
function affects the whole image.

Note: The pixel intensity is set to a target value of 50% of the mean. Use
Intensity Auto Target controls to adjust the target value or use Intensity
Auto Precedence to set the priority between Exposure Auto and Gain Auto.

Offset 0x01E8

Origin of control Camera

Type UInt8

Access R/W

Size [Bytes] 1

Availability Camera model dependent

Value Description

7 Off: Gain is User-controlled using Gain.

1 Continuous: Gain is constantly adjusted by the camera.
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0x0340 | Gain Auto Min Value

Controls the minimum value for auto gain. The range of this register is:
e Gain Auto Min>=Gain Min

e Gain Auto Min<=Gain Max

e Gain Auto Min<=Gain Auto Max

Notes:

e This control is not supported by CSI-2 driver versions up to V1.0.4.

e This control must be displayed as available in Register Inquiryand Gain
Auto Max value must not be @.

Offset 0x0340

Origin of control Camera

Type Int64

Access R/W

Size [Bytes] 8

Unit Millibel (1/199 Decibel)
Availability All camera models

0x0348 | Gain Auto Max Value

Controls the maximum value for auto gain. The range of this register is:
e Gain Auto Max >=Gain Min

e Gain Auto Max <=Gain Max

e Gain Auto Max >=Gain Auto Min

Notes:

¢ This control is not supported by CSI-2 driver versions up to V1.0.4.

e This control must be displayed as available in Register Inquiry and Gain
Auto Max value must not be @.

Offset 0x0348

Origin of control Camera

Type Int64

Access R/W

Size [Bytes] 8

Unit Millibel (1/100 Decibel)
Availability All camera models
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Ox01FO0 | Gamma

VA4L2 registers

Controls the correction of pixel intensity.

y' = ( (Y / Ymax) (Gamma x 0.01) ) <Y

where

max

Y'is the new pixel intensity
Y is the original pixel intensity
Ynax 1S the maximum pixel value (for example, 255 for RAW8)

Gamma is the hundredfold correction factor.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Ox01F0
Camera
UInt64
R/W

8

Camera model dependent

O0x01F8 | Gamma Min Value

Displays the minimum value available for Gamma.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Ox01F8
Camera
UInt64
R

8

Camera model dependent

0x0200 | Gamma Max Value

Displays the maximum value available for Gamma.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x0200
Camera
Ulnt64
R

8

Camera model dependent
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0x0208 | Gamma Increment

Displays the increment value available for Gamma.

Offset 0x0208

Origin of control Camera

Type Uint64

Access R

Size [Bytes] 8

Availability Camera model dependent

Alvium CSI-2 Cameras Direct Register Access Controls Reference V2.2.0

VA4L2 registers

59



”A"'ed V|S|On VAL2 registers

Color Management

0x0240 | Saturation

Controls the amplification of the chrominance signal as 100 x factor.

Offset 0x0240

Origin of control Camera

Type Ulnt32

Access R/W

Size [Bytes] 4

Availability All color models

0x0244 | Saturation Min Value

Displays the minimum value available for Saturation.

Offset 0x0244

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Availability All color models

0x0248 | Saturation Max Value

Displays the maximum value available for Saturation.

Offset 0x0248

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Availability All color models
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0x024C | Saturation Increment

Displays the increment value available for Saturation.

Offset 0x024C

Origin of control Camera

Type UInt32

Access R

Size [Bytes] 4

Availability All color models
0x0250 | Hue

Controls the color tone by rotating the chrominance field clockwise with values >0
and counter clockwise with values < 0. Values are 100 x factor.

Offset 0x0250

Origin of control Camera

Type Int32

Access R/W

Size [Bytes] 4

Unit 1/100 degrees [°]
Availability All color models

0x0254 | Hue Min Value

Displays the minimum value available for Hue.

Offset 0x0254

Origin of control Camera

Type Int32

Access R

Size [Bytes] 4

Availability All color models
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0x0258 | Hue Max Value

VA4L2 registers

Displays the maximum value available for Hue.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x025C | Hue Increment

0x0258
Camera
Int32

R

4

All color models

Displays the increment value available for Hue.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x025C
Camera
Int32

R

4

All color models

0x0280 | Red Balance Ratio

Controls the ratio of the red color component to the green color component
(variable C). It is used for white balancing. The color balance is realized by the

following formula:

Cy =Red Balance RatioxC

Cy: Intensity of selected color component after white balancing

Red Balance Ratio: White balance coefficient
C: Intensity of the color component before white balancing.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x0280
Camera
Ulnt64
R/W

8

All color models
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0x0288 | Red Balance Ratio Min Value

Displays the minimum value available for Red Balance Ratio.

Offset 0x0288

Origin of control Camera

Type Uint64

Access R

Size [Bytes] 8

Availability All color models

0x0290 | Red Balance Ratio Max Value

Displays the maximum value available for Red Balance Ratio.

Offset 0x0290

Origin of control Camera

Type Ulnt64

Access R

Size [Bytes] 8

Availability All color models

0x0298 | Red Balance Ratio Increment

Displays the increment value available for Red Balance Ratio.

Offset 0x0298

Origin of control Camera

Type Uint64

Access R

Size [Bytes] 8

Availability All color models
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V412 registers

0x02CO0 | Blue Balance Ratio

Controls the ratio of the blue color component to the green color component
(variable C). It is used for white balancing. The color balance is realized by the

following formula:

C, =Blue Balance RatioxC

Cy: Intensity of selected color component after white balancing

Blue Balance Ratio: White balance coefficient
C: Intensity of the color component before white balancing.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x02C0
Camera
Ulnt64
R/W

8

All color models

0x02C8 | Blue Balance Ratio Min Value

Displays the minimum value available for Blue Balance Ratio.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x02C8
Camera
UInt64
R

8

All color models

0x02DO0 | Blue Balance Ratio Max Value

Displays the maximum value available for Blue Balance Ratio.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x02D0
Camera
Uint64
R

8

All color models
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VA4L2 registers

0x02D8 | Blue Balance Ratio Increment

Displays the increment value available for Blue Balance Ratio.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

0x02D8
Camera
Ulnt64
R

8

All color models

0x02EOQ | White Balance Auto

Controls the mode for automatic white balancing between the color channels. The
white balancing ratios are adjusted automatically.

Offset

Origin of control
Type

Access

Size [Bytes]
Availability

Value

O0x02EO0
Camera
UInt8
R/W

1

All color models

Description

Off: The automatic adjustment of white balance is turned
off.

Once: White balance is adjusted once by the device. Once
it has converged, it returns to the Off state.

Continuous: White balance is constantly adjusted by the
device.
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Other

0x0310 | Device Temperature

Displays the temperature of the camera.

Offset 0x0310

Origin of control Camera

Type Int32

Access R

Size [Bytes] 4

Unit 1/10 °C = d°C

Availability Camera model dependent
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