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This sensor is designed for use in

I Consumer use digital still camera

When using this for another application, Sony
Semiconductor Solutions Corporation does not
guarantee the quality and reliability of the product.
Consult your Sony Semiconductor Solutions Corporation
sales representative if you have any questions.
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Diagonal 28.3 mm (Type 1.8) CMOS Image Sensor with Square Pixel for Color

IMX571BQR-C

Description

The IMX571BQR-C is a diagonal 28.3 mm (Type 1.8) CMOS active pixel type image sensor with a square pixel array
and 26.11 M effective pixels. This sensor incorporates maximum 36 dB PGA circuit and 16-bit A/D converter. 16-bit
digital output makes it possible to readout the signals of 26.11 M effective pixels at high-speed of 6.84 frame/s in still
picture mode. In addition, it realizes 12-bit digital output for high-speed 4K moving picture by window readout mode.
This sensor is designed for use in consumer use digital still camera. When using this for another application, Sony
Semiconductor Solutions Corporation does not guarantee the quality and reliability of this product. Therefore, don’t
use this for applications other than consumer use digital still camera.

In addition, individual specification change cannot be supported because this is a standard product.

Consult your Sony Semiconductor Solutions Corporation sales representative if you have any questions.

Features

@ APS size CMOS active pixel type dots
@ Input clock frequency 72 MHz

@ All-pixel readout mode
All-pixel readout mode / 2-parallel ADC readout
All-pixel readout mode / digital overlap drive
Vertical 2/2-line and horizontal 2/2-line weighted binning readout mode
Vertical 1/3 subsampling, horizontal 3 weighted binning readout mode
Vertical 3/3-line binning, horizontal 3 weighted binning readout mode
Vertical 1/3 subsampling, horizontal 3 weighted binning readout mode / digital overlap drive
Vertical 3/3-line binning, horizontal 3 weighted binning readout mode / digital overlap drive
Vertical 1/5 subsampling, horizontal 3 weighted binning readout mode
Vertical 3/5 subsampling binning, horizontal 3 weighted binning readout mode
Vertical 1/7 subsampling, horizontal 3 weighted binning readout mode
Vertical 3/7 subsampling binning, horizontal 3 weighted binning readout mode
Vertical 1/9 subsampling, horizontal 3 weighted binning readout mode
Vertical 3/9 subsampling binning, horizontal 3 weighted binning readout mode
Vertical 1/13 subsampling, horizontal 3 weighted binning readout mode
Vertical 3/13 subsampling binning, horizontal 3 weighted binning readout mode
Vertical 1/25 subsampling, horizontal 3 weighted binning readout mode
Vertical 3/25 subsampling binning, horizontal 3 weighted binning readout mode

@ Rolling shutter function moving picture mode

@ H driver, V driver and serial communication circuit on chip

@ +36dB gain in CDS/PGA on chip (when A/D 16-bit, 14-bit, 12-bit)
@ Built-in 11-bit/12-bit/14-bit/16-bit A/D converter

@ 8 Lane SLVS-EC output

@R, G, B primary color mosaic filter on chip

@ Back-illuminated type

Sony Semiconductor Solutions Corporation reserves the right to change products and specifications without prior notice.

This information does not convey any license by any implication or otherwise under any patents or other right.

Application circuits shown, if any, are typical examples illustrating the operation of the devices. Sony Semiconductor Solutions
Corporation cannot assume responsibility for any problems arising out of the use of these circuits.

1 E18Z05B97
Copyright 2018 Sony Semiconductor Solutions Corporation
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Device Structure

4 CMOS image sensor

@ Image size

@ Total number of pixels

@ Number of effective pixels
@ Number of active pixels
@ Chip size

@ Unit cell size

@ Optical black

< Substrate material

Diagonal 28.3 mm (Type 1.8)

6280 (H) x 4264 (V) approx. 26.78 M pixels
6252 (H) x 4176 (V) approx. 26.11 M pixels
6244 (H) x 4168 (V) approx. 26.02 M pixels
27.780 mm (H) x 22.302 mm (V)

3.76 um (H) x 3.76 ym (V)

Horizontal (H) direction: Front 16 pixels, Rear O pixel
Vertical (V) direction: Front 22 pixels, Rear 0 pixel

Silicon
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Physical Pixel Array and Pixel Address Definition
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Fig. Physical Pixel Array and Pixel Address Definition (Top View)
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Absolute Maximum Ratings
Item Symbol Ratings Unit | Remarks
VopSUB, VooHPX, VopHVD VssHPX —0.5t06.3 \% —
VopoHVS VssHPX —0.5t0 6.3 \Y —
VooMPX VssHPX —0.3t0 2.5 \% —
VobLPLA VssLPLA —0.3t0 2.0 \% —
VooLPLD VssLPLD —0.3t02.0 \Y —
VooHCM VssHCM —0.51t0 6.3 \Y —
VooHDA VssHDA —0.5t0 6.3 \Y —
VooHAN VssHAN —0.510 6.3 \Y —
Supply voltage VppoLCB VssLCB —0.3t02.0 \% —
VooLCN VssLCN —0.31t0 2.0 \% —
VooMIO VssLSC —0.3t0 2.5 \% —
VopLSC VssLSC —0.3t02.0 \% —
VoolLIF VssLIF —0.310 2.0 \Y —
VRLT VopHVS —6.3 to VssHPX + 0.5 \% —
VRLS VbopHVS —6.3 to VssHPX + 0.5 \Y —
VRM VssHPX —0.5t06.3 \% —
VRML VbopHVS —6.3 to VssHPX + 0.5 \Y, —
Input voltage INCK VssLPLD —0.3 to VooMIO + 0.3 \Y —
(digital) )S(EERSEYS;( é(EHS xPL VssLSC —0.3 to VooMIO + 0.3 Vv —
Output voltage SDO VssLSC —0.3 to VopMIO + 0.3 —
(digital) DOPO to DOP7, DOMO to DOM7 | VssLIF —0.3 to VooLIF +0.3 SLVS-EC
TAMON1, TAMONZ2,
TAMONS TANONG, |\ w0310 veurpx 03 | v | —
Analog VLOADCMSF1, VLOADCMSF2
BIASRESSCL BIASRESBCZ, [\ uan —0310 VooHAN+03 | v |  —
VLOADCML1, VLOADCM2, VssHCM —0.3 to VooHCM + 0.3 Vv —
Guaranteed operating temperature -10to +75 °C —
Storage guarantee temperature —30to +80 °C —
Performance guarantee temperature —10 to +60 °C —




SONY IMX571BQR-C

Recommended Operating Conditions

Item Symbol Value Unit Remarks
VooSUB 4.5 \ Substrate potential
4.6 \% Pixel power supply
VooHPX 18 Vv Pixel power supply only when using sleep setting
) during long time exposure mode

VssHPX 0.0 \ Pixel GND
VopHVD 4.6 \Y Pixel power supply
VopHVS 4.25 \% Positive power supply for pixel drive
VooMPX 1.8 \% Pixel power supply (for long time storage)
VooLPLA 1.2 \ PLL power supply (Analog)
VssLPLA 0.0 V PLL GND (Analog)
VooLPLD 1.2 \ PLL power supply (Logic)
VssLPLD 0.0 V PLL GND (Logic)
VooHCM 4.0 \ Comparator power supply
VssHCM 0.0 \ Comparator GND
VooHDA 4.2 \% DAC power supply

foulfa‘gz VssHDA 0.0 v | DACGND
VooHAN 4.5 \ DAC power supply
VssHAN 0.0 V DAC GND
VooLCB 1.2 \ Comparator buffer power supply
VssLCB 0.0 \ Comparator buffer GND
VooLCN 1.2 \ Counter power supply
VssLCN 0.0 V Counter GND
VooMIO 1.8 \% Digital 1/0 power supply
VopoLSC 1.2 \Y Digital power supply
VssLSC 0.0 Vv Digital /0 GND
VooLIF 1.2 \ SLVS-EC power supply
VssLIF 0.0 V SLVS-EC GND
VRLT -1.2 \% Negative power supply for pixel drive
VRLS -1.2 \% Negative power supply for pixel drive
VRM 2.2 \Y Middle voltage supply for pixel drive
VRML 0.0 V Middle voltage supply for pixel drive




SONY IMX571BQR-C

USE RESTRICTION NOTICE

This USE RESTRICTION NOTICE ("Notice") is for customers who are considering or currently using the
image sensor products ("Products") set forth in this specifications book. Sony Semiconductor Solutions
Corporation ("SSS") may, at any time, modify this Notice which will be available to you in the latest
specifications book for the Products. You should abide by the latest version of this Notice. If a SSS
subsidiary or distributor has its own use restriction notice on the Products, such a use restriction notice will
additionally apply between you and the subsidiary or distributor. You should consult a sales representative of
the subsidiary or distributor of SSS on such a use restriction notice when you consider using the Products.

Use Restrictions

e The Products are intended for incorporation into such general electronic equipment as office products,
communication products, measurement products, and home electronics products in accordance with
the terms and conditions set forth in this specifications book and otherwise notified by SSS from time
to time.

e You should not use the Products for critical applications which may pose a life- or injury-threatening
risk or are highly likely to cause significant property damage in the event of failure of the Products. You
should consult your sales representative beforehand when you consider using the Products for such
critical applications. In addition, you should not use the Products in weapon or military equipment.

e SSS disclaims and does not assume any liability and damages arising out of misuse, improper use,
modification, use of the Products for the above-mentioned critical applications, weapon and military
equipment, or any deviation from the requirements set forth in this specifications book.

Design for Safety

e SSS is making continuous efforts to further improve the quality and reliability of the Products; however,
failure of a certain percentage of the Products is inevitable. Therefore, you should take sufficient care
to ensure the safe design of your products such as component redundancy, anti-conflagration features,
and features to prevent mis-operation in order to avoid accidents resulting in injury or death, fire or
other social damage as a result of such failure.

Export Control

e If the Products are controlled items under the export control laws or regulations of various countries,
approval may be required for the export of the Products under the said laws or regulations.
You should be responsible for compliance with the said laws or regulations.

No License Implied

e The technical information shown in this specifications book is for your reference purposes only. The
availability of this specifications book shall not be construed as giving any indication that SSS and its
licensors will license any intellectual property rights in such information by any implication or otherwise.
SSS will not assume responsibility for any problems in connection with your use of such information or
for any infringement of third-party rights due to the same. It is therefore your sole legal and financial
responsibility to resolve any such problems and infringement.

Governing Law

e This Notice shall be governed by and construed in accordance with the laws of Japan, without reference
to principles of conflict of laws or choice of laws. All controversies and disputes arising out of or relating
to this Notice shall be submitted to the exclusive jurisdiction of the Tokyo District Court in Japan as the
court of first instance.

Other Applicable Terms and Conditions

e The terms and conditions in the SSS additional specifications, which will be made available to you when
you order the Products, shall also be applicable to your use of the Products as well as to this
specifications book. You should review those terms and conditions when you consider purchasing
and/or using the Products.

General-0.0.9
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Block Diagram and Pin Configuration
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Fig. Block Diagram (Top View)
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Pin Description

P:::kNa:% Symbol (I)nuﬁgfjlt ADniZIi?a%/ Function
A 2 | VooLSC Power D Digital power supply

A 3 | VLOADLM2 (@) A Leave open.(No Connection)
A 4 | TVCDSIND2 | A Leave open.(No Connection)
A 5 | SCK | D Serial communication clock input
A 6 | SDI | D Serial communication data input
A 7 | SDO (0] D Leave open.(No Connection)
A 8 | XHS | D H sync signal

A 9 | XPI | D Non-linear electronic shutter timing input
A 10 | TVCDSIND1 | A Leave open.(No Connection)
A 11 | VLOADLM1 (@) A Leave open.(No Connection)
A 12 | VooLSC Power D Digital power supply

B 1 | VooMIO1 Power D Digital /0O power supply

B 2 | VssLSC GND D Digital /0 GND

B 3 | VLOADCM1 (@) A Leave open.(No Connection)
B 4 | TVDSUN2 | A Leave open.(No Connection)
B 5 | VLOADCMSF2 (@) A Internal circuit decoupling

B 6 | XCE | D Serial communication enable
B 7 | VssLSC GND D Digital /0 GND

B 8 | XVS | D V sync signal

B 9 | VLOADCMSF1 (0] A Internal circuit decoupling

B 10 | TVDSUN1 | A Leave open.(No Connection)
B 11 | VLOADCM2 (@) A Leave open.(No Connection)
B 12 | VssLSC GND D Digital /0 GND

B | 13 | NC_B13 — — N.C.

C 1 | VssLCN_N GND D Counter GND

C 2 | XCLR | D Chip reset

C 3 NC_C3 - - N.C.

C 4 | NC_C4 - - N.C.

C 5 | NC_C4 - - N.C.

C 6 | NC_C4 - - N.C.

C 7 NC_C7 - - N.C.

C 8 NC_C7 - - N.C.

C 9 | NC_C7 - - N.C.
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P::kNa:% Symbol (I)nuﬁgfjlt ADnigli?a%/ Function

C | 10 | NC_C7 - - N.C.

C 11 | NC_C11 - - N.C.

C 12 | NC_C11 - - N.C.

C 13 | VssLCN_S GND D Counter GND

D 1 | VooLCN_N Power D Counter power supply

D 2 | NC_D2 - - N.C.

D 3 | VooHCM_N Power A Comparator power supply

D 4 | VooHPX Power A Pixel power supply

D 5 | VooHVD Power A Pixel power supply

D 6 | VRLS Power A Negative power supply for pixel drive
D 7 | VRLT Power A Negative power supply for pixel drive
D 8 | VRML GND A Middle voltage supply for pixel drive
D 9 | VRM Power A Middle voltage supply for pixel drive
D 10 | VooHPX Power A Pixel power supply

D 11 | VooHCM_S Power A Comparator power supply

D 12 | NC_C11 - - N.C.

D 13 | VooLCN_S Power D Counter power supply

E 1 | VooLCN_N Power D Counter power supply

E 2 | NC_D2 - - N.C.

E 3 | VssHCM_N GND A Comparator GND

E 4 | VssHPX GND A Pixel GND

E 5 | VssHPX GND A Pixel GND

E 6 | VssHPX GND A Pixel GND

E 7 | VssHPX GND A Pixel GND

E 8 | VssHPX GND A Pixel GND

E 9 | VssHPX GND A Pixel GND

E 10 | VssHPX GND A Pixel GND

E 11 | VssHCM_S GND A Comparator GND

E | 12 |NC_C11 — — N.C.

E 13 | VooLCN_S Power D Counter power supply

F 1 | VssLCN_N GND D Counter GND

F 2 NC_D2 - - N.C.

F 3 | VssLCB_N GND Comparator buffer GND

F 4 | VooLCB_N Power A Comparator buffer power supply

F 5 | VooMPX Power Pixel power supply (for long time storage)

13
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P::kNa:% Symbol (I)nuﬁgfjlt ADnigli?a%/ Function

F 6 | NC_C4 - - N.C.

F 7 | VooSUB Power A Substrate potential

F 8 | VooHVS Power A Positive power supply for pixel drive
F 9 | VooMPX Power A Pixel power supply (for long time storage)
F 10 | VooLCB_S Power A Comparator buffer power supply

F 11 | VssLCB_S GND A Comparator buffer GND

F 12 | NC_C11 - - N.C.

F 13 | VssLCN_S GND D Counter GND

G 1 | TOUT (@) D Leave open.(No Connection)

G 2 | NC_D2 - - N.C.

G 3 | VssHCM_N GND A Comparator GND

G 4 | VoopHCM_N Power A Comparator power supply

G 10 | VooHCM_S Power A Comparator power supply

G 11 | VssHCM_S GND A Comparator GND

G | 12 | NC_C11 - - N.C.

G 13 | TOUT_DGTOP (@) D Leave open.(No Connection)

H 1 | TSCANEN | D Leave open.(No Connection)

H 2 | TENABLE | D Leave open.(No Connection)

H 3 | VssLCB_N GND A Comparator buffer GND

H 4 | VooLCB_N Power A Comparator buffer power supply

H 10 | VooLCB_S Power A Comparator buffer power supply

H 11 | VssLCB_S GND A Comparator buffer GND

H 12 | TI_DGTOPO | D Leave open.(No Connection)

H 13 | TI_DGTOP1 | D Leave open.(No Connection)

J 1 | VssLCN_N GND D Counter GND

J 2 NC_J2 - - N.C.

J 3 | VssHPX GND A Pixel GND

J 4 | VooMPX Power A Pixel power supply (for long time storage)
J 10 | VooMPX Power A Pixel power supply (for long time storage)
J 11 | VssHPX GND A Pixel GND

J 12 | NC_J12 - - N.C.

J 13 | VssLCN_S GND D Counter GND

K 1 | VooLCN_N Power D Counter power supply

K 2 | NC_K2 - - N.C.

K 3 | VssHPX GND A Pixel GND

14
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P::;kNa:% Symbol (I)nuﬁ:L/t ADniZIi?a%/ Function
K 4 | VooHPX Power A Pixel power supply

K 10 | VooHPX Power A Pixel power supply

K 11 | VssHPX GND A Pixel GND

K | 12 | NC_J12 — — N.C.

K 13 | VooLCN_S Power D Counter power supply

L 1 | VssLSC GND D Digital /0 GND

L 2 NC_K2 - - N.C.

L 3 | VBGR1 (@) A Internal circuit decoupling

L 4 | TAMON1 (@) A Leave open.(No Connection)
L 5 | VooHAN_N Power A DAC power supply

L 6 | VooHDAL Power A DAC power supply

L 7 | VooSUB Power A Substrate potential

L 8 | VooHDAZ2 Power A DAC power supply

L 9 | VooHAN_S Power A DAC power supply

L 10 | TAMON4 (@) A Leave open.(No Connection)
L 11 | VBGR2 (@) A Internal circuit decoupling

L 12 | NC_J12 - - N.C.

L 13 | VssLSC GND D Digital /0 GND

M 1 | VooLSC Power D Digital power supply

M 2 | NC_K2 - - N.C.

M 3 | BIASRESBC1 (@) A Reference current input for Column ADC
M 4 | TAMON2 (@) A Leave open.(No Connection)
M 5 | VssHAN_N GND A DAC GND

M 6 | VssHDA1 GND A DAC GND

M 7 | VssHPX GND A Pixel GND

M 8 | VssHDAZ2 GND A DAC GND

M 9 | VssHAN_S GND A DAC GND

M 10 | TAMON3 (@) A Leave open.(No Connection)
M 11 | BIASRESBC2 (@) A Reference current input for Column ADC
M | 12 | NC_J12 — — N.C.

M 13 | VooLSC Power D Digital power supply

N 1 | VooLSC Power D Digital power supply

N 2 | NC_K2 - - N.C.

N 3 | NC_N3 - - N.C.

N | 4 |NC_N3 — — N.C.
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P::;kNa:% Symbol (I)nuﬁ:L/t ADniZIi?a%/ Function
N | 5 | NC_N3 — — N.C.

N 6 | NC_N3 - - N.C.

N 7 | NC_N7 - - N.C.

N | 8 | NC_N7 — — N.C.

N | 9 | NC_N7 — — N.C.

N | 10 | NC_N7 — — N.C.

N 11 | NC_N7 - - N.C.

N 12 | NC_J12 - - N.C.

N 13 | VooLSC Power D Digital power supply

P 1 | VssLSC GND D Digital /0 GND

P | 2 |VssLPLD1 GND D PLL GND (Logic)

P 3 | VooLPLD1 Power D PLL power supply (Logic)
P 4 | VooLPLD2 Power D PLL power supply (Logic)
P | 5 |VssLPLD2 GND D PLL GND (Logic)

P 6 | VooMIO2 Power D Digital 1/0O power supply
P 7 | VooLPLA2 Power A PLL power supply (Analog)
P | 8 | VssLPLA2 GND A PLL GND (Analog)

P 9 | VooLPLD3 Power D PLL power supply (Logic)
P | 10 | VssLPLD3 GND D PLL GND (Logic)

P 11 | VooLPLAS Power A PLL power supply (Analog)
P | 12 | VssLPLA3 GND A PLL GND (Analog)

P 13 | VssLSC GND D Digital /0 GND

R 1 | INCK | D Master clock

R | 2 |VssLPLAL GND A PLL GND (Analog)

R 3 | VsslLIF GND A SLVS-EC GND

R 4 | DOPO @] D SLVS-EC output: Plus 0
R 5 | DOP1 @) D SLVS-EC output: Plus 1
R 6 | DOP2 (@) D SLVS-EC output: Plus 2
R 7 | DOP3 (@) D SLVS-EC output: Plus 3
R 8 | DOP4 (@) D SLVS-EC output: Plus 4
R 9 | DOP5 @) D SLVS-EC output: Plus 5
R 10 | DOP6 @) D SLVS-EC output: Plus 6
R 11 | DOP7 o D SLVS-EC output: Plus 7
R | 12 | VssLIF GND A SLVS-EC GND

R | 13 | NC_R13 — — N.C.
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P::kNa:% Symbol (I)nuﬁgfjlt ADnigli?a%/ Function
T 2 | VooLPLAl Power A PLL power supply (Analog)
T 3 | VooLIF Power A SLVS-EC power supply

T 4 | DOMO @) D SLVS-EC output: Minus 0
T 5 DOM1 o D SLVS-EC output: Minus 1
T 6 | DOM2 (@) D SLVS-EC output: Minus 2
T 7 | DOM3 (@) D SLVS-EC output: Minus 3
T 8 | bOM4 @) D SLVS-EC output: Minus 4
T 9 | DOM5 @) D SLVS-EC output: Minus 5
T 10 | DOM6 (@) D SLVS-EC output: Minus 6
T 11 | DOM7 O D SLVS-EC output: Minus 7
T 12 | VooLIF Power A SLVS-EC power supply
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I/O Equivalent Circuit Diagram

X External pins

Symbol Equivalent circuit Symbol Equivalent circuit
VRLT VRM
VRLS % VssHPX X
VRML
X VssHPX
VopHPX VssHPX
VooHVD X VooHPX
E VssHPX % X
VDDHVS VDDMPX
E X E X
VssHPX VssHPX
VopHCM_N VssHCM_N VooHCM N
VDDHCM_S x VssHCM_S VDDHCM_S
VssHCM_N =
VssHCM_S

VppHCM_N and VppHCM_S are separated.
VpopHCM_N pairs with VssHCM_N.
VDDHCM_S pairs with VssHCM_S.

VssHCM_N and VssHCM_S are separated.

VppHDAL to 2

X

VssHDAL
to 2

]

VppHDA1 and VppHDA?2 are separated.
VppHDAL pairS with VssHDAL.
VppHDAZ2 pairs with VssHDA2.

VssHDAL to 2

VooHDAL
to2

iy

X

VssHDAL and VssHDAZ?2 are separated.
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Symbol Equivalent circuit Symbol Equivalent circuit
VopHAN_N - VssHAN_N VooHAN_N
VDDHAN_S VssHAN_S VDDHAN_S

VssHAN_N =
VssHAN_S
VppHAN_N and VppHAN_S are separated. VssHAN_N and VssHAN_S are separated.
VppHAN_N pairs with VssHAN_N.
VppHAN_S pairs with VssHAN_S.
VppSUB VooMIO1 to 2
% X E X
VssHPX VssLSC
VppMIO1 and VppMIO2 are separated.
VDDLSC VssLSC
X % VooLSC
% VssLSC X
VopLCB_N - VssLCB_N VooLCB_N
VDDLCB_S VssLCB_S VDDLCB_S
VssLCB_N =
VssLCB_S
VppLCB_N and VppLCB_S are separated.
VooLCB_N pairs with VesLCB_N. VssLCB_N and VssLCB_S are separated.
VppLCB_S pairs with VssLCB_S.
VpoLCN_N 2 VssLCN_N VooLCN_N
VDDLCN_S VssLCN_S VDDLCN_S
VssLCN_N =
VssLCN_S
VppLCN_N and VppLCN_S are separated.
VooLCN_N pairs with VssLCN_N. VssLCN_N and VssLCN_S are separated.
VppLCN_S pairs with VssLCN_S.
VopLIF VssLIF
X VooLIF
E VssLIF % X
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Symbol

Equivalent circuit

Symbol

Equivalent circuit

VppLPLAL to 3

X

VssLPLAL
to 3

]

VppLPLAL to VppLPLA3 are separated.
VppLPLAL to VppLPLA3 pair with VssLPLA1L to
VssLPLA3.

VssLPLA1 to 3

VooLPLAL
to3

[17]

X

VssLPLA1L to VssLPLA3 are separated.

VopLPLD1 to 3

X

VssLPLD1
to 3

jid

VppLPLD1 to VppLPLD3 are separated.
VopLPLD1 to VppLPLD3 pair with VssLPLD1 to
VssLPLD3.

VssLPLD1to 3

VoboLPLD1
to 3

15

X

VssLPLD1 to VssLPLD3 are separated.

INCK XCLR
VooMIO2
VesLPLD2 Vel SC
XVS, XHS, SDO
VppMIO2 VppMIO2
XCE, XPI,
SCK, SDI in out
VesLSC VesLSC
VBGR1 VLOADCM1
VppHCM
VBGR2 VDDHAN ND/DS _
VLOADCM2
BIASRESBC1
BIASRESBC2 out out
VssHCM
VesHAN Ny
VLOADLM1 DOPO to 7
VLOADLM2 VooHPX DOMO to 7 VoLl F
VLOADCMSF1 Rloutl
VLOADCMSF2 out e
VssHPX VssLIF

20
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VooMIO(1.8V£0.1V)

DGND )/

Example of Peripheral Circuit Diagram

I0/PLL/SLVS-EC Power Supply

VooLPLD(1.2V+0.1V)

VDDMIO1(B1)
4.7uF 0.1uF
N S
— 99— VooMIO2(P6)
4.7uF 0.1uF

VDDLPLD1(P3)
VssLPLD1(P2)

VDDLPLD2(P4)

VSSLPLD2(P5) -

VDDLPLD3(P9)

VssLPLD3(P10) -

VDDLPLA1(T2)

VssLPLA1(R2)
VDDLPLA2(P7)

VssLPLA2(P8)
VDDLPLA3(P11)

VssLPLA3(P12)

VDDLIF(T3)

VssLIF(R3) |

VDDLIF(T12)

VssLIF(R12)

1,

4.7uF

a4
¢

4.7uF

4

L0.1uF = 47uF

9 ¢l
HEY N S W

| DaND 7

VooLPLA(1.2V+0.1V)

0.1uF 4.7uF

0.1uF 4.7uF

0.1uF 4.7uF

oil-e oile oile

DGND

' VooLIF(1.2V0.1V)

* These capacitances should be
arranged near the chip.

The characters enclosed in parentheses

show Pin No. of LGA PKG.
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(Parasitic inductance between pin
and 0.1uF capacitance should be less
than 1.5nH)

*0603 size or low ESL type are
recommended.
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VooLSC(1.2V£0.1V)

Digital Power Supply (1)

VooLCB(1.2V+0.1V)

VooLCN(1.2V£0.1V)

IMX571BQR-C

Digital Power Supply (2)

VDpLSC(A2) VDbLCB_N(F4) le VooLCN_N(D1)
47uF ZZ0.10F 04uF == 47uF 1.0uF == 0.1uF
VssLSC(B2) VssLCB_N(F3) —é—& VssLCN_N(C1)
P2 | Vool SCAT2) VooLCB_N(H4) —¢——9—9 ®—&—{ VooLON N(E)
0.1uF 4.7uF 1.0uF 0.1uF
¢ & vSstg((B11z;) VssLCB.NH3) — & — & ¢——¢—& VssLONNGF1)
12 2] VooLscm
I oo VooLGB S(F10) —e—e—19 ¢ ——&—¢-{ VooLON.N(K1)
Q—LL VSSLSC(L1) 0.1uF 47uF 1.0uF 0.1uF
VssLCB.S(F11)—&—é-¢ — & & VssLONNWT
$——9— VooLSC(M13) sSLCB_S(F11) sSLON.NWJ1)
4.7uF 0.1uF
— o & | VssLSC(L13) VbpLCB_S(H10) —— 9 ¢ ¢ VDDLCN_S(D13)
0.1uF 4.7uF 1.0uF 0.1uF
P12 2| VoolSCIND VssLCB.S(H11) —&—&-¢ @& & VssLON.S(C13)
*—o & |
VSS'-SC((P” ) * VDDLCN_S(E13)
W VbopLSC(N13 1.0uF 0.1uF
470F ==0.1uF VssLCN_S(F13)
VssLSC(P13)
VSSLSC(B7) VDDLCN_S(K13)
1.0uF 0.1uF
N oaro Aan0 7 VssLCN_S(J13)
The characters enclosed in parentheses DGND
show Pin No. of LGA PKG.
Analog Power Supply (1) Analog Power Supply (2)
VooHOM(4.0V+0.2V) VooHDA(4.2V0.2V) VooMPX(1.8V£0.1V) VooHPX(4.6V%0.1V)
O RO O O
®——@ VODHCM_N(D3) VDDHDAT(L6) *—o ——&-| VDDMPX(F5) VDDHPX(D4) *——o
4.7uFl01uFl o° o° O,IuFl47uFl 4.7uFl DJuFl o° o U.IuFl |0uFl
I —g VssHCM_N(E3) VssHDA1(M6) & ® - VssHPX(E4) &
9——¢-| VoDHCM.N(G4) VoDHDA2(LE) | —9——9- 49| VoOMPX(F9) VODHPX(K4) —9——8-
4.7uF 0.1uF 0.1uF 4.7uF . OIUFT 47uFT
I I VssSHCM_N(G3) VssHDA2(M8) —J-'_ I _ o VoOMPX(WA) VssHPX(K3) ® ®
Ao v VooHPX(D10) -—¢——¢-
; 0.1uF, 4.7uF
. ®-| VODMPX(J10) VSSHPX(EID) [—&—4-
47uFl om;l VDDHPX(K10) i i
VosHANG.5VE0.2V) 7 VSSHPXKIT) | g
VDDHAN_N(L5) muFiMUFi K AGND
997 VOOHOMSODTD  yospian NMs) —6—& VssHPX(ES)
“&— & VsSHOM_S(ET1) VooHVS(4.25V£0.1V) VssHPX(ES)
47uri01uFi VDDHCM_S(G10) VDDHAN_S(L9) m.,;—?—u\,;j— VODHVS(FS) VssHPX(E7)
&— & VsSHCM_S(G11) VsSHAN_S(M9) —&—&- D VssHPX(ES)
VssHPX(E9)
AGND VssHPX(J3)
L o AGND
VooHVD(4.6V+0.1V) VsSHPX(J11)
VooSUB(4.5V+0.2V) :[ VooHVD(DS) VsSHPX(M7)
VDDSUB(F7> -O- 4.7uF] 0.1uF;
|UuFl <,7JJV AGND
—El AGND
VDDSUB(L7) ‘OuFi

Voltage of VDDHPX is needed to switch from
4.6[V] to 1.8 [V] during integration time of global

The characters enclosed in parentheses reset.

show Pin No. of LGA PKG.

AGND
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1.8V High Speed

Digital Input/Output

CMOS Buffer

XCLR(C2)
XVS(B8)
XHS(A8)
XPI(A9)
SCK(AS5)
SDI(AB)
XCE(B6)

TENABLE(H2)
TSCANEN(H1)

TLDGTOPO(H12)
TLDGTOP1(H13) SDO(AT) >

TOUT(G1) ————©
TOUT_DGTOP(G13) ————©

1.8V High Speed
CMOS Buffer

The characters enclosed in parentheses

show Pin No. of LGA PKG.
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CLK Input, SLVS-EC Output

INCK(R1)

DOPO(R4)
DOMO(T4)
DOP1(R5)
DOM1(T5)
DOP2(R6)
DOM2(T6)
DOP3(R7)
DOM3(T7)
DOP4(R8)
DOM4(T8)
DOP5(R9)
DOMS5(T9)
DOP6(R10)
DOMS6(T10)
DOP7(R11)
DOM7(T11)

IMX571BQR-C

SLVS-EC Output
Conforms to RX specification
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VRLT(-1.2V£0.1V)

47uF; 47uF: 0.1uF,

b Arrange near
VssHPX

VRLS(-1.2V£0.1V)

47uF 41uF 0.1uF

Arrange near
VssHPX

VRM(2.2V=£0.1V)

Arrange near
VssHPX

Analog Input/Output

Arrange near‘
VssHPX

BIASRESBC1(M3)

VBGR1(L3)

VRLT(D7)

BIASRESBC2(M11)

VBGR2(L11)

VRLS(D6)
VLOADLM1(A11)

VLOADLM2(A3)

VLOADCM1(B3)

VLOADCM2(B11)

VLOADCMSF1(B9)

VLOADCMSF2(B5)

VRM(D9)

TAMON1(L4)
TAMON2(M4)
TAMON3(M10)

TAMON4(L10)
VRML(D8)

TVDSUN1(B10)
TVDSUN2(B4)
TVCDSIND1(A10)
TVCDSIND2(A4)

AGND

1Arrange near

VssHPX
47k Q=
0.47uF
RN N—
VssHPX
—©
—o@
—©
—o0

rrange near
VssHPX

——o

——o
——o0

——o0
)
——o0
——o0

The characters enclosed in parentheses

show Pin No. of LGA PKG.
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Electrical Characteristics

DC Characteristics

Item Pin name Symbol Min. Typ. Max. Unit Remarks
VooSUB — 4.3 45 4.7 V | Substrate potential
45 4.6 4.7 V | Pixel power supply
VopHPX — Pixel power supply only when
1.7 1.8 1.9 V | using sleep setting during long
time exposure mode
VssHPX — — 0.0 — V | Pixel GND
VopoHVD — 45 4.6 4.7 V | DAC power supply
VooHVS — 4.15 4.25 4.35 v ;c)’(zilti;ﬁvzower supply for
VoolPX o O T O N i
VooLPLA — 11 1.2 13 V | PLL power supply (Analog)
VssLPLA — — 0.0 — V | PLL GND (Analog)
VooLPLD — 11 1.2 1.3 V | PLL power supply (Digital)
VssLPLD — — 0.0 — V | PLL GND (Digital)
VopHCM — 3.8 4.0 4.2 V | Comparator power supply
VssHCM — — 0 — V | Comparator GND
VooHDA — 4.0 4.2 4.4 V | DAC power supply
Supply | vssHDA — — 0.0 — V |DAC GND
voltage
VooHAN — 4.3 4.5 4.7 V | DAC power supply
VssHAN — — 0.0 — V |DAC GND
VooLCB — 11 12 13 v S:’;;E/arator buffer power
VssLCB — — 0.0 — V | Comparator buffer GND
VopoLCN — 11 1.2 1.3 V | Counter power supply
VssLCN — — 0.0 — V | Counter GND
VooMIO — 1.7 1.8 1.9 V | Digital /O power supply
VooLSC — 11 1.2 13 V | Digital power supply
VssLSC — — 0.0 — V | Digital GND
VopLIF — 11 1.2 1.3 V | SLVS-EC power supply
VssLIF — — 0.0 — V | SLVS-EC GND
VRLT — 1.3 1.2 1.1 v gigf‘g‘r’isepower supply for
VRLS — 1.3 1.2 1.1 v g‘iigf‘g‘r’isepower supply for
VRM — 2.1 2.2 2.3 V | Power supply for pixel drive
VRML — — 0.0 — V | Power supply for pixel drive
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Item Pin name Symbol Min. Typ. Max. Unit Remarks
liLk1 -30 — 30 MA | Input leakage current
INCK ViL1 — — 0.3xVopMIO |V |“Low” level input voltage
Digital ViHr | 0.7xVopMIO — — V | “High” level input voltage
input lik2 -30 — 30 MA
Voltage XCE, SCK,
SDI,XCLR, ViL2 — — 0.3xVppMIO | V
XVS, XHS, Viz  [0.7xVopMIO | — — Vv
XPI
ViHz2-ViL2 — 0.3 — V | Hysteresis
VssMIO +
Digital Vou — — 0.2 V. |lor=1mA
output |SDO
voltage VoH VooMIO — — V  |lon=1mA
0.2
VBGR1,
VBGR2, — 0.0 1.21 4.5 V | VooHAN power supply
BIASRESBC1,
BIASRESBC2 - 0.0 121 4.5 V| VooHAN power supply
VLOADLM1,
Analog |\, oADLM2 — 0.0 0.6 4.6 V | VooHPX power supply
P VLOADCML, 0.0 0.8 45 V | VooHCM power suppl
VLOADCM2 : : : oo P Pply
VLOADCMSF1,
VLOADCMSF2 | 0.0 3.7 4.6 V' | VooHPX power supply
TAMONL1,
TAMONZ2,
TAMONS, - 0.0 1.53 2.1 V | VooHPX power supply
TAMON4
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SLVS-EC Output DC Characteristics

The characteristics of the TX of SLVS-EC are defined in the characteristic at the output pin of the package as shown
in figure below.

> \—)_

I
Interconnect

X RX

Fig. Definition of the characteristics of SLVS-EC

The details about the SLVS-EC, please refer of the “SLVS-EC Specification Version 1.2”".

Item Pins Item Symbol Min. Typ. Max. Unit
Differential
VDIF_DC_TX 1 — 2 \Y
DC Voltage -PC_ 60 80 m
El:?'tjl DOPO to DOP7, l\c/l‘;r;?\‘;glta . | vem_Tx 160 — 260 | mv
Voltz . | DOMO to DOM? g
9 Single-ended
Output RSED_TX 30 — 60 o)
Resistance

Fig. DC output of TX of SLVS-EC
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AC Characteristics
System Clock INCK
P Ufnck R
) » twh > g
0.9VppMIO i =~ ——0.9VpoMIO
INCK 7 R‘ L] » /
—=—0.1VppMIO 0.1VppMIO — =—0.1VppMIO
(Within the range of guaranteed operating temperature and DC characteristics current voltage)
Symbol Definition Min. Typ. Max. Unit
finck INCK clock frequency — 72 — MHz
FERR Clock frequency error -300 — 300 ppm
twi INCK Low level width 5.0 — — ns
twh INCK High level width 5.0 — — ns
twh / (1/finck) 0
twi / (1/fince) Duty cycle 40 50 60 )
PN100K Phase noise (100 kHz) — — -135 dBc/Hz
PN1M Phase noise (1 MHz) — — -140 dBc/Hz

XVS, XHS Load Characteristics

XVS

XHS

twl_xvs

YO.SVDDMIO

td_xhs twl_xhs

<
0.3VooMIO &Y

>

twh_xvs

twh_xhs

\—0.7VooMIO

(—
) f 0.7VppMIO

ﬁ%

(Within the range of guaranteed operating temperature and DC characteristics current voltage)

Symbol Definition Min. Typ. Max. Unit
td_xhs XVS — XHS delay period 3 — — tinek
twl_xhs XHS Low level period 12 —_ —_ tinek
twh_xhs XHS High level period 12 — — tinck
twl_xvs XVS Low level period 12 — — tinek
twh_xvs XVS High level period 12 — — tinck

tinck = Lfinek
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Serial Communication

XCE - SCK AC Characteristics

XCE 5‘
3 0.3VppMIO

SCK

H-0.7VpoMIO
0.3VooMIO 4+

I~
—

% 0.7VpoMIO

1/fsck

(Within the range of guaranteed operating temperature and DC characteristics current voltage)

Symbol Definition Min. Typ. Max. Unit
ts2 XCE setup time for the falling edge of SCK 20 — — ns
th3 XCE hold time for the rising edge of SCK 20 — — ns
twh_xce | XCE High period (Interval until the next communicating) 50 — — ns
fsck SCK clock frequency — — 28.0 MHz

SCK - SDI AC Characteristics

| ts4 | th4
) )

‘— P

| |
| i | }
T
| | ™ 0.7xVppMIO |
ScK w w w
} 0.3xVppMIO ! }
T |
| 3
‘ 0.7%xVppMIO 0.7xVppMIO ‘
SDI I I
0.3xVppMIO 0.3xVppMIO

(Within the range of guaranteed operating temperature and DC characteristics current voltage)

Symbol Definition Min. Typ. Max. Unit
ts4 SDI setup time for the rising edge of SCK 10.0 — — ns
th4 SDI hold time for the rising edge of SCK 5.0 — —_ ns
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SCK - SDO AC Characteristics
tpdl

SCK

)

0.3xVppMIO

!
>
|
T
|
!
!
|
|
!
!
|
!
|
!
|

0.7xVppMIO
SDO
0.3xVppMIO

(Within the range of guaranteed operating temperature and DC characteristics current voltage and SDO load
capacitance: 10 pF)

Symbol Definition Min. Typ. Max. Unit

tpdl SDO delay for the falling edge of SCK 3 — 30 ns

System Reset

twl

*

|
|
|
XCLR |
\0.3xVpoMIO 0.3xVppMIO

v

(Within the range of guaranteed operating temperature and DC characteristics current voltage)

Symbol Definition Min. Typ. Max. Unit

twl XCLR pulse width 10 — — us

XPI (Non-linear electronic curtain shutter timing input)

XVS N oavmo

td_xpi

> ]
: i twh_xpi o
; twi_xpi [ g
P! | !
XPl \ R 0.7VppMIO *——0.7VppMIO
0.3VppMIO 2 0.3VppMIO "N 0.3VppMIO
< : ;5
twe_xpi :

(Within the range of guaranteed operating temperature and DC characteristics current voltage)

Symbol Definition Min. Typ. Max. Unit
td_xpi XVS-XPI delay time 700 — — tinck
twh_xpi | XPI High period 5 — — tinck
twl_xpi | XPI Low period 5 — — tinck
twc_xpi | XPI pulse cycle 20 — — tinek
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SCLVS-EC Output AC Characteristics

The characteristics of the TX of SLVS-EC are defined in the characteristic at the output pin of the package as shown
in the figure below.

> \—)_

I
Interconnect

X RX

Fig. Define of the characteristics of the SLVS-EC

The details about SLVS-EC, please refer to the “SLVS-EC Specification Version 1.2".

Item Symbol Min. Typ. Max. Unit. Remarks
Differential AC Voltage VDIF_AC_TX | 140 — 200 | my | 100Qdiferential
connection
. . 100Q differential
Eye High/Low width THLW_TX 0.2 — — ul .
connection
Deterministic Jitter DJ_TX — — 0.3 u | Looq differential
- connection
Total Jitter TI_TX — — 0.4 y) | 1009 differential
- connection
Skew between the lanes TLSKEW_TX — — 5 Sl Note)

Note) Regarding Input Skew between lanes spec, Rx receiver should be designed for the worst spec of SLVS-EC
Ver. 1.2 Rx characteristics: 10SlI.

Unit Interval

VDIF_AC_TX
/ (max.)

VDIF_AC_TX
(min.)

TITX/2 THLW_TX TJ TX/2

AC output of TX in SLVS-EC
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Spectral Sensitivity Characteristics

(Excludes lens characteristics and light source characteristics)

100

90

9/\

A\

80

70

\ ¥/
\/

60

\

Relative sensitivity [%]

20

10

WavelLength [nm]
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Image Sensor Characteristics
(Sensor signal, Tj = 60 °C, Reference gain 0dB)
Measure-
Item Symbol Min. Typ. Max. Unit ment Remarks
method
Sensitivity Sg 4786 | 5630 6475 LSB 1 |L/30sintegration
Zone 0
Rr 0.24 0.39 0.54 —
Sensitivity ratio — 2
Rb 0.30 0.45 0.60 —
left for 0.4 s
14168 o o LSB 8 Zone O'to 1l
Saturation signal Vsat
left for 30 s
10152 o o LSB 3 Zone O to Il
— — 20 Zone O, |
Video signal shading SH % 4
— — 30 Zone Oto II’
Horizontal dark shading AVh — — 45 LSB 5 Zone Oto Ill + OB
Vertical stripe fixed pattern  [Vrpn — — 0.76 LSB 6 Zone Oto lll + OB
Vertical stripes by gain — — — 0.75 % 12 Zone Oto II’
Dark signal Vdt — — 0.76 LSB 7 1/30 s integration
Dark signal shading Avdt — — 6.5 LSB 8 —
Line crawl R Ler -3 — 3 % 9 —
Line crawl R uniformity AlLcr — — 5 % 10 —
Line crawl B Lcb -2.5 — 25 % 9 —
Line crawl B uniformity AlLcb — — 3 % 10 —
Below the
Lag Lag — — measure- % 11 —
ment limit

* Shown LSB when 14-bit output.
Example of LSB conversion: 1 digit = 0.08606 mV when 14-bit output.

Zone Definition of Image Sensor Characteristics

6252 (H) -
[ | 14
! - v
. : n
15 le— V) — -
10
H Vv H
8 M2 8
> « 4176 (V)
Y ZoneO
V.
4 Zone | 4
4 Zone Nand I'||_ ¥

Zone I—" V_
10

HOB area with sensor

Ignore area?

Effective pixel area

33
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Image Sensor Characteristics Measurement Method

Measurement condition

1. In the following measurements, the device drive conditions are at the typical values of the register setting, AC
characteristics and DC characteristics.

2. Inthe following measurements, spot pixels are excluded, and unless otherwise specified, the level of optical black
with sensor excluding spot pixels is used as the reference for the signal output, which is taken as the value of the
Gr/Gb signal output or the R/B signal output of the measurement system.

Color Coding and Readout of this Image Sensor

Gb| B |Gb| B

R | Gr| R | Gr

Gb| B |[Gb| B

R | Gr| R | Gr

Color Coding Diagram

The primary color filters of this image sensor are arranged in the layout shown in the figure above (Bayer array).
Gr and Gb represent the G signal on the same line as the R and B signals, respectively.

Definition of Standard Imaging Conditions

@ Standard imaging condition |
Use a pattern box (luminance: 706 cd/m?, color temperature of 3200 K) as a subject. (Pattern for evaluation is
not applicable.) Use a testing standard lens with CM500S (t = 1.0 mm) as an IR cut filter and image at F5.6. The
luminous intensity to the sensor receiving surface at this point is defined as the standard sensitivity testing
luminous intensity.

@ Standard imaging condition I
Image a light source (color temperature of 5100 K) with a uniformity of brightness within 2 % at all angles.
Use a testing standard lens with CM500S (t = 1.0 mm) as an IR cut filter. The luminous intensity is adjusted
to the value indicated in each testing item by the lens diaphragm.
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1. Sensitivity
Set the measurement condition to the standard imaging condition I. After setting the integration time to 1/16.3 s
by rolling shutter operation, measure the signal values (Var, Veb, VR, Vs) at the center of each Gr, Gb, R and B
channel screen, and substitute the values into the following formula.

Ve = (Ver + Vab)/2
Sg = Ve x 16.3/30 [LSB]

2. Sensitivity ratio
Set the measurement condition to the standard imaging condition I. After setting the integration time to 1/16.3 s
by rolling shutter operation, insert color temperature conversion filter and adjust the condition to color
temperature 5100 K. Measure the signal values (Var, Veb, VR, VB) at the center of each Gr, Gb, R and B channel
screen, and substitute the values into the following formula.

Ve = (Var + Vab) /2
Rr = Vr/Ve
Rb = Ve/Ve

3. Saturation signal
Set the measurement condition to the standard imaging condition 11. Adjust the luminous intensity to 20 times of
the intensity with the average value of the Gr signal output, 8192 LSB. After sensor saturation, perform readout
operation in rolling shutter mode and measure the minimum values of the Gr, Gb, R and B signals using OB as a
reference.

4. Video signal shading
Set the measurement condition to the standard imaging condition Il. With the lens diaphragm at F5.6, adjust the
luminous intensity so that the average value of the Gr signal output is 8192 LSB. Then measure the maximum
value (Grmax) and the minimum value (Grmin) of the Gr signal output, and substitute the values into the
following formula.

SHg = (Grmax — Grmin) / 8192 x 100 [%)]
5. Horizontal dark shading
Set the device to a dark setting and the influence of the dark signal is eliminated enough. Generate the Vh
signal which the output signals are added and averaged in vertical direction. Then measure the maximum value
(Vhmax [LSB]) and the minimum value (Vhmin [LSB]), and substitute the values into the following formula.

AVh = Vhmax — Vhmin [LSB]

6. Vertical stripe fixed pattern
Following the item 5, measure the local change point of the Vh signal. Vren is the maximum value of the

measurement.
‘/ VEPN
vh] 1
7. Dark signal
Measure the average value (Vdt [LSB]) of the signal output based on output level of VOB in the light-obstructed
state.

8. Dark signal shading
Following the item 7, measure the maximum value (Vdmax [LSB]) and minimum value (Vdmin [LSB]) of the dark
signal output, and substitute the values into the following formula.

AVdt = Vdmax — Vdmin [LSB]
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9. Line crawl
Set the measurement condition to the standard imaging condition Il. With the lens diaphragm at F5.6, after
adjusting the average value of the Gr signal output to 8192 LSB, insert R, G and B filters, and then measure the
difference between the G signal lines (AGIr, AGIg, AGIb [LSB]) as well as the average value of the G signal
output (Gar, Gag, Gab). Substitute the values into the following formula.

Lci = (AGIi / Gai) x 100 [%] (i =T, g, b)

10. Line crawl uniformity
Following the item 9, measure the difference between the G signal lines (AGIrn, AGIgn, AGlbn [LSB]) and the
average value of the G signal output (Garn, Gagn, Gabn [LSB]) in the local area divided into 30 x 25 (= 750) of
Zone II'. Substitute the values into the following formula.

Lcin = (AGlin / Gain) x 100 [%] (i=T1, g, b, n =1 to 750)

Measure the maximum value Lcin_max and the minimum value Lcin_min of them, and substitute the values into
the following formula.

ALci = Lcin_max — Lcin_min [%]

11. Lag
Adjust the G signal output value generated by strobe light to 8192 LSB. After setting the strobe light so that it

strobes with the following timing, measure the residual signal level (Vlag), and substitute the value into the
following formula.
Lag = (VIag/8192) x 100 [%)]

Trigger signal of

vertical direction |_| |_| U_
image out
Emitting
Strobe light
timing |_|

G signal output

8192 LSB ’_L‘
Output _|_| |_| _T_ |_| _T_ u_

Lag: Vlag

12. Vertical stripes by gain
Adjusts the luminous intensity so that the average value of the Zone II' signal output is 8192 LSB. The output
signals are added and averaged in vertical direction and they are defined as Vh. Measures measure the local
change point of the Vh signal, and divide the maximum value of Vh by the average value of Vh.
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Setting Registers by Serial Communication

1. Setting Registers by Serial Communication

Sensor operation is controlled by the register settings. Follow the procedure below and make the register settings by
serial communication.

. Set XCE Low to enable the chip's serial communication function.

. Transmit serial data (SDI) synchronized with SCK 1 bit at a time from the lower bits.

. Transmit the Chip ID (fixed value: 81h) in the first byte.

. Transmit the address value of the register to be set in the second and third bytes.

. Transmit the register setting value to the address designated by the second and third bytes in the fourth byte.

. Transmit the register setting value to the address following the address designated by the second and third bytes
in the fifth byte.

. Transmit the register setting values to subsequent addresses in order thereafter.
8. Set XCE High to end serial communication.

o O A WDN B

~

The sensor clears the Chip ID and address setting data by setting XCE High. Therefore, the Chip ID and address
settings must also be made when the next serial communication is performed.

Continuous write across upper bytes is prohibited. When writing across upper bytes, first complete the above
sequence, and then perform communication again. In addition, when jumping to a discontinuous address, also first
complete the above sequence, and then perform communication again.

Perform serial communication within rear V blank period to avoid affecting the image quality.

Note) 1. Communication is always accepted except for the XCLR = Low period.

2. Communication should be completed within the recommended serial communication period to prevent
noise. However, this restriction does not apply during the readout period of non-picture frames in which
noise is ignored (immediately after power-on or immediately after switching the drive mode, etc.), so
register communication can be performed other than during the communication period of those frames.

Table Chip ID and Serial Communication Operation

Chip ID Mode Internal register write Internal register readout
81h Normal communication Yes Yes
82h Read back No Yes

Example of Serial Communication Timing

xce | ]

sck ]

Sbi o1 ) e s e 7o (a2 e a s e 7 Lo Lo s e s e )]
s S| L5 Wse | 58 Vsp | L

Data eslab::f:iig f T T

0o - PEECEET—

Chip ID Start address Start address N byte data
(Upper 1 byte) (Lower 1 byte)

Example of Serial Communication

Ihh
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2. Register Value Reflection Timing

The register values established by register communication are reflected at the following timings.

Reflection Description
timing P
Immediately | The communication contents are reflected immediately.
In case of rolling shutter operation, the communication contents are reflected when readout
V sync frame XVS pules is input. And in case of global reset shutter operation, the communication
contents are reflected when exposure frame XVS pulse is input.

For which reflection timing of each register, see “Register Map”.

Immediately
Reflection timing @

Xvs I Still mode exposure frame I I
i i i
e R D
i i i
Communication i Regi A=1h‘ Reg A:Zh‘ i i
Internal . 1 i ! !

st |Register A on in | 2
i<_>; i i
I SHR ! [ !
Operation for EH I II !
each line 2H | T I - !
M RN |
iastayn| —Ih_| j =
e e I I
(LAST) H T ! I P
i Reset i Exposure time i i Readout i
| I~ > i i
Mechanical shutter i Close Open | } 3
i ] ]
i i i

Fig. Example of Immediately reflection timing (Register A)
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V sync
*
Valid XVS cycle Invalid XVS cycle Invalid XVS cycle Valid XVS cycle

| (picture output) | (no picture output) 1 (no picture output) |  (picture output) |

I I I I I

xvs | | | | |

I I I I I
SRInnnnsune I

Communication —JRegister B = 1h i i \w‘\\ i

I I I I

I I I I I

:' | | | |

Lr:;ei;nal E?egister B[ oh [ ‘ ‘ 1h i 2h‘

I I I I I

| | | | |

i L SVR = 0002h§ J i

i SHRO | % % ‘SHRl ‘ %

) ’ i i ) ’ i

. OH
Operation for  1H
eachline 24— T

3 =N

R 1SS

| ~o 0N AN
= S

I

I

|

I

I

|

I

I

(LAST-3)H | ™

(LAST-2) H

(LAST-1) H
(LAST) H

Reset ' Integration Readout
operation

Fig. Example of V sync Reflection Timing in Rolling Shutter Operation (Register B)

Reflection timing Reflection timing|
\4
XVS . .
Still mode exposure frame Still mode exposure frame

I I
s T A e e e e e e e v e e e e e e ey

i i i i
i i i i i

Communication —Register C = 1h| ; Register C = 2h ; ; ; ;

I | I I I

| I I I

Internal - - - -

state [?egisterq Oh ‘| 1h ‘ ‘| ‘ 2h ‘
P 1 o 1 :
oH [SHRO |, i PHRL 1, i i
Operation for 14 e g = !
each line 2H| < 0 | m !
3| O — — |

SN RN | ~~
NURN i I i RN o i NN I
LAST-3) H — ! . ! N !
ELAST—Z;H | e— ~h I 4 i
(LAST-1)H | LT il | T m] I
(LAST) H u ] I I I o
f | | o ! T
i | Readout

Reset |Exposure time Readout Reset|Exposure time
| [ ]

Mechanical shutter Close Open Open

Fig. Example of V sync Reflection Timing in Global Reset Shutter Operation (Register C)
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Register Map

Address i
- Name Re_fle_cnon Description Default
Byte Bits timing value
Standby control register
[0] STANDBY Immediately Oh: Normal operation Oh
1h: Standby mode
ooooh | [1] — — _ oh
. When changed from Oh to 1h:
[2] WAKEUP Immediately Cancels pre-startup stop mode Oh
[7:3] — — — 00h
Drive mode select
[4:0] MODE V sync See the value according to each readout 00h
0001h mode register setting
[7:5] — — — Oh
Shutter mode select
[0] SMD V sync Oh: Rolling shutter Oh
1h: Global reset shutter
Global reset shutter mode control
[1] MSMD V sync Oh: All-pixel simultaneous reset mode Oh
1h: Electronic first curtain shutter mode
Electronic first curtain shutter mode select
[2] OPMODE V sync Oh: Polygon electronic first curtain shutter Oh
1h: Non-linear electronic first curtain shutter
0003h [4:3] — — — 2h
Electronic first curtain shutter scanning
direction switching
Oh: Normal Direction
Area 1 — Area 48
[5] VSHT_DIR V sync (Pixel address small — large) th
1h: Inverted Direction
Area 48 — Area 1
(Pixel address large — small)
[6] SSBRK Immediately | Slow shutter break Oh
[7] — — — Oh
Shutter less mode switch
[0] LESS_SHUT V sync Oh: Shutter less mode OFF Oh
1h: Shutter less mode ON
Shutter less mode switch for digital overlap
drive at short time exposure frame
[l LESS_SHUT_DOL1 V sync Oh: Shutter less mode OFF Oh
0004h 1h: Shutter less mode ON
Shutter less mode switch for digital overlap
drive at long time exposure frame
[2] LESS_SHUT_DOL2 V sync Oh: Shutter less mode OFF Oh
1h: Shutter less mode ON
[7:3] — — — 00h
Global 4 field readout drive switch
[0] GLB4FLD V sync Oh: Normal operation Oh
000sh 1h: Global 4 field readout drive
[7:1] — — — 00h
Window readout mode
. Oh: Window readout mode OFF
0007h [1:0] WND V sync 1h: Window readout mode ON Oh
2h, 3h: Prohibited
[7:2] — — — 00h
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Address i
- Name Re_fle_cnon Description Default
Byte Bits timing value
0008h 7:0 i i
[7:0] WIN_START V sync Start line for window readout 0015h
[5:0] (Physical address)
0009h
[7:6] — — — Oh
000Ah | [7:0] . .
[5:0] WIN_WIDTH V sync Number of output lines for window readout 1050h
000Bh '
[7:6] — — — Oh
0014h | [7:0] . )
3:0] SVR V sync Rolling storage frame period 000h
0015h '
[7:4] — — — Oh
0016h | [7:0] ) -
[3:0] SPL V sync Rolling storage start timing XVS control 000h
0017h '
[7:4] — — — Oh
0018h | [7:0] o
[6:0] SHR V sync Storage start timing XHS control 0002h
0019h :
[7] — — — Oh
Electronic first curtain shutter reset start
001Ah | [7:0] SINT V sync timing (64clk@36[MHZz] unit) 01h
*00h : Setting prohibited.
001Bh | [7:0 iti i i
[7:0] READ_START DOL1 V sync R_ead start position for short time exposure in 0009h
[6:0] digital overlap mode.
001Ch
[7] — — — Oh
001Dh | [7:0] XHS control of short time exposure start
[6:0] SHR_DOL1 V syne timing in digital overlap mode 0005h
001Eh
[7] — — — Oh
001Fh | [7:0] XHS control of long time exposure start
[6:0] SHR_DOL2 V sync timing in digital overlap mode. 000Eh
0020h
[7] — — — Oh
Number of lines for Front V blank
. Must be even number
0027h [5:0] VBLK_WIDTH V sync (unit: XHS)  *Min. 04h 04h
Recommended value: 06h
[7:6] — — — Oh
0028h | [7:0] Number of lines for black dummy
[5:0] BK_WIDTH V sync Must be even number 0000h
0029h : (unit: XHS)
[7:6] — — — Oh
002Ah | [7:0] Number of lines for OB without sensor
[5:0] OPBN_WIDTH V sync Must be even number 0004h
002Bh
[7:6] — — — Oh
[3:0] — — — Oh
002Fh _ Additional analog gain setting
[7:4] APGC_ADD V sync See “Gain Setting” for detail Oh
0030h | [7:0] . .
3:0] APGC_N V sync North column analog gain setting 000h
0031h '
[7:4] — — — Oh
0032h | [7:0] . .
[3:0] APGC_S V sync South column analog gain setting 000h
0033h '
[7:4] — — — Oh
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Address i
- Name Re_fle_cnon Description Default
Byte Bits timing value
0034h | [7:0] North column analog gain setting
APGC_LT_ N V sync Long time exposure frame 000h
0035h (3:0] (digital overlap drive mode only)
[7:4] — — — Oh
0036h | [7:0] South column analog gain setting
] APGC_LT_ S V sync Long time exposure frame 000h
0037h [3:0] (digital overlap drive mode only)
[7:4] — — — Oh
0038h | [7:0] North column analog gain setting
] APGC_ST N V sync Short time exposure frame 000h
0039h (3:0] (digital overlap drive mode only)
[7:4] — — — Oh
003Ah | [7:0] South column analog gain setting
] APGC_ST_S V sync Short time exposure frame 000h
003Bh [3:0] (digital overlap drive mode only)
[7:4] — — — Oh
[3:0] — — — Oh
Digital gain
Oh: OFF
1h: 6[dB]
2h: 12[dB]
0040h | [6:4] DGAIN V sync 3h: 18[dB] Oh
4h: 24[dB]
5h: 30[dB]
6h: 36[dB]
7h: Prohibited
[7] — — — Oh
0042h | [7:0] North side Black level setting *Designated as
0043h | [7:0] BLKLEVEL_N V sync AD 16 bit equivalent. OFFFh
0044h 7:0 : . .
[7:0] BLKLEVEL_S V sync South side Black level setting *Designated as | rep,
0045h | [7:0] AD 16 bit equivalent.
Clamp operation
[0] CLPOFF V sync Oh: Clamp operation ON 1h
1h: Clamp operation OFF
Black dummy clamp operation
[1] CLPBKOFF V sync Oh: Black dummy clamp operation ON 1h
0048h 1h: Black dummy clamp operation OFF
VOB clamp operation
[2] CLPOPBOFF V sync Oh: VOB clamp operation ON Oh
: clamp operation
1h: VOB cl ion OFF
[7:3] — — — Oh
0049h | [7:0] CLPBK_VST V sync Black dummy clamp start line 00h
004Ah | [7:0] .
2:0] CLPBK_V V sync Number of lines for black dummy clamp 008h
004Bh [7:3] oon
VOB clamp start line
[6:0] CLPOB_VST V sync *Prohibited setting to be outside the VOB 00h
004Ch area with sensor.
[7] — — — Oh
004Dh | [7:0] Number of lines VOB clamp
] CLPOB_V V sync *Prohibited setting to be outside the VOB 00Ch
004Eh (2:0] area with sensor.
[7:3] — — — 00h
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Address i
- Name Re_fle_cnon Description Default
Byte Bits timing value
. Clamp gain setting
004Fh [2:0] CLPAPGC V sync See “Gain Setting” for detail. 2h
[7:3] — — — 01lh
[2:0] — — — Oh
SDO output enable
0051h [3] SDO_ACT Immediately Oh: Hi-Z Oh
1h: ACT
[7:4] — — — Oh
Horizontal cropping start position setting
00A7h [0] HCROP_START_EN V sync enable Oh
[7:1] — — — 00h
00A8h | [7:0] . . "
0] HCROP_START V sync Horizontal cropping start position 000h
00A%9h
[7:1] — — — 00h
Fixed pattern output mode
[0] FIXDTON V sync Oh: OFF Oh
00D1h 1h: Fixed pattern data output
[7:1] — — — 00h
[0] — — — Oh
Fixed pattern output mode select
Oh: Shading mode
[2:1] FIXDTSEL V sync 1h: Color bars mode Oh
2h: Each color channel fixed pattern mode
3h: Prohibited
Fixed pattern output mode setting
When shading mode: Increment value of
sensor outputs
00D2h 0d: +1d, 1d: +2d, 2d: +4d, 3d: +8d
[4:3] FIXDTSFT V sync Oh
When each color channel fixed pattern
mode: Fixed value shift setting
0d: No shift, 1d: 1bit(x2), 2d: 2bits(x4),
3d: 3bits(x8)
Direction setting of color bars
[5] COLORBARSEL V sync Oh: Vertical Oh
1h: Horizontal
[7:6] — — — Oh
Horizontal 3 binning or horizontal 1/3
subsampling switching
00E6h [l H3SEL V sync Oh: Horizontal 3 binning Oh
1h: Horizontal 1/3 subsampling
[7:1] — — — 01lh
CRC insertion at the end of line
[0] CRC_EN Immediately Oh: Without CRC insertion Oh
1h: With CRC insertion
[3:1] — — — Oh
0113h ECC insertion in lines
Oh: Without ECC (ECC Option = 0)
[5:4] ECC_EN Immediately 1h: With ECC (ECC Option = 1) 2h
2h: With ECC (ECC Option = 2)
3h: Prohibited
[7:6] — — — Oh
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Set the length of low output period during
ousn | 40 INIT_LENGTH immediately | MC4¢ chande and initialization. 0Ah
min: 00h, max : 10h
[7:5] — — — Oh
0116h | [7:0] Sync Code transfer times
0117h | [7:0] SYNC_LENGTH Immediately | default : 007FFFh 007FFFh
o118h | [7:0] min: 000001h max: FFFFFFh
Deskew Code transfer times
0119h | [7:0] DESKEW_LENGTH Immediately | default: 10h 10h
min: 01h, max: FFh
Deskew Code transmission interval
011Ah |[7:0] | DESKEW_INTERVAL Immediately ‘rjn‘?f]"’_“gzhlomhax_ Ech 10h
Setting value must be a multiple of 4.
Standby Code transfer times
011Bh | [7:0] STANDBY_LENGTH Immediately | default: 10h 10h
min: 03h, max: FFh
Set the symbol following the comma symbol
011Ch | [7:0] within the Sync Code
. bit[7:0] Any symbol
SYNC_SYMBOL Immediately bit[g]  Oh: D character 0AAh
[0] 1h: K character
011Dh default : D.10.5 (0AAh)
[7:1] — — — 00h
Set the symbol following the comma symbol
011Eh | [7:0] within the Deskew Code
. bit[7:0] Any symbol
DESKEW_SYMBOL Immediately bit[8]  Oh: D character 060h
[0] 1h: K character
011Fh default : D.00.3 (060h)
[7:1] — — — 00h
) Set the 1st symbol for the Idle Code
0120h | [7:0] bit[7:0] Any symbol
IDLE_CODE1 Immediately bit[8]  Oh: D character 000h
[0] 1h: K character
0121h default : D.00.0 (000h)
[7:1] — — — 00h
Set the 2nd symbol for the Idle Code
0122h | [7:0] bit[7:0] Any symbol
IDLE_CODE2 Immediately bit[8]  Oh: D character 000h
[0] 1h: K character
0123h default : D.00.0 (000h)
[7:1] — — — 00h
. Set the 3rd symbol for the Idle Code
0124h | [7:0] bit[7:0] Any symbol
IDLE_CODE3 Immediately bit[8]  Oh: D character 000h
0] 1h: K character
0125h default : D.00.0 (000h)
[7:1] — — — 00h
] Set the 4th symbol for the Idle Code
0126h | [7:0] bit[7:0] Any symbol
IDLE_CODE4 Immediately bit[8]  Oh: D character 000h
[0] 1h: K character
0127h default : D.00.0 (000h)
[7:1] — — — 00h
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Set the symbol following the comma symbol
012Ah | [7:0] within the standby code
. bit[7:0] Any symbol
STANDBY_SYMBOL Immediately bit[8]  Oh: D character 003h
[0] 1h: K character
012Bh default : D.03.0 (003h)
[7:1] — — — 00h
Polygon electronic first curtain shutter speed
013Ah | [7:0] | POLYGON_OP_SPEED1 V sync adjustment of Area 1. 14h

*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
013Bh | [7:0] | POLYGON_OP_SPEED2 V sync adjustment of Area 2. 28h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
013Ch | [7:0] | POLYGON_OP_SPEED3 V sync adjustment of Area 3. 3Ch
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
013Dh | [7:0] | POLYGON_OP_SPEED4 V sync adjustment of Area 4. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
013Eh | [7:0] | POLYGON_OP_SPEED5 V sync adjustment of Area 5. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
013Fh | [7:0] | POLYGON_OP_SPEED6 V sync adjustment of Area 6. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0140h | [7:0] | POLYGON_OP_SPEED7 V sync adjustment of Area 7. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0141h | [7:0] | POLYGON_OP_SPEEDS8 V sync adjustment of Area 8. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0142h | [7:0] | POLYGON_OP_SPEED9 V sync adjustment of Area 9. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0143h | [7:0] | POLYGON_OP_SPEED10 V sync adjustment of Area 10. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0144h | [7:0] | POLYGON_OP_SPEED11 V sync adjustment of Area 11. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0145h | [7:0] | POLYGON_OP_SPEED12 V sync adjustment of Area 12. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0146h | [7:0] | POLYGON_OP_SPEED13 V sync adjustment of Area 13. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0147h | [7:0] | POLYGON_OP_SPEED14 V sync adjustment of Area 14. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0148h | [7:0] | POLYGON_OP_SPEED15 V sync adjustment of Area 15. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
0149h | [7:0] | POLYGON_OP_SPEED16 V sync adjustment of Area 16. 50h
*Area width is register setting value + 1clk.

Polygon electronic first curtain shutter speed
014Ah | [7:0] | POLYGON_OP_SPEED17 V sync adjustment of Area 17. 50h
*Area width is register setting value + 1clk.
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014Bh

[7:0]

POLYGON_OP_SPEED18

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 18.
*Area width is register setting value + 1clk.

50h

014Ch

[7:0]

POLYGON_OP_SPEED19

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 19.
*Area width is register setting value + 1clk.

50h

014Dh

[7:0]

POLYGON_OP_SPEED20

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 20.
*Area width is register setting value + 1clk.

50h

014Eh

[7:0]

POLYGON_OP_SPEED21

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 21.
*Area width is register setting value + 1clk.

50h

014Fh

[7:0]

POLYGON_OP_SPEED22

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 22.
*Area width is register setting value + 1clk.

50h

0150h

[7:0]

POLYGON_OP_SPEED23

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 23.
*Area width is register setting value + 1clk.

50h

0151h

[7:0]

POLYGON_OP_SPEED24

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 24.
*Area width is register setting value + 1clk.

50h

0152h

[7:0]

POLYGON_OP_SPEED25

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 25.
*Area width is register setting value + 1clk.

50h

0153h

[7:0]

POLYGON_OP_SPEED26

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 26.
*Area width is register setting value + 1clk.

50h

0154h

[7:0]

POLYGON_OP_SPEED27

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 27.
*Area width is register setting value + 1clk.

50h

0155h

[7:0]

POLYGON_OP_SPEED28

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 28.
*Area width is register setting value + 1clk.

50h

0156h

[7:0]

POLYGON_OP_SPEED29

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 29.
*Area width is register setting value + 1clk.

50h

0157h

[7:0]

POLYGON_OP_SPEED30

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 30.
*Area width is register setting value + 1clk.

50h

0158h

[7:0]

POLYGON_OP_SPEED31

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 31.
*Area width is register setting value + 1clk.

50h

0159h

[7:0]

POLYGON_OP_SPEED32

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 32.
*Area width is register setting value + 1clk.

50h

015Ah

[7:0]

POLYGON_OP_SPEED33

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 33.
*Area width is register setting value + 1clk.

50h

015Bh

[7:0]

POLYGON_OP_SPEED34

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 34.
*Area width is register setting value + 1clk.

50h

015Ch

[7:0]

POLYGON_OP_SPEED35

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 35.
*Area width is register setting value + 1clk.

50h

015Dh

[7:0]

POLYGON_OP_SPEED36

V sync

Polygon electronic first curtain shutter speed
adjustment of Area 36.
*Area width is register setting value + 1clk.

50h
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Polygon electronic first curtain shutter speed
015Eh | [7:0] | POLYGON_OP_SPEED37 V sync adjustment of Area 37. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
015Fh | [7:0] | POLYGON_OP_SPEED38 V sync adjustment of Area 38. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0160h | [7:0] | POLYGON_OP_SPEED39 V sync adjustment of Area 39. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0161h | [7:0] | POLYGON_OP_SPEED40 V sync adjustment of Area 40. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0162h | [7:0] | POLYGON_OP_SPEED41 V sync adjustment of Area 41. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0163h | [7:0] | POLYGON_OP_SPEED42 V sync adjustment of Area 42. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0164h | [7:0] | POLYGON_OP_SPEED43 V sync adjustment of Area 43. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0165h | [7:0] | POLYGON_OP_SPEED44 V sync adjustment of Area 44. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0166h | [7:0] | POLYGON_OP_SPEED45 V sync adjustment of Area 45. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0167h | [7:0] | POLYGON_OP_SPEED46 V sync adjustment of Area 46. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0168h | [7:0] | POLYGON_OP_SPEED47 V sync adjustment of Area 47. 50h
*Area width is register setting value + 1clk.
Polygon electronic first curtain shutter speed
0169h | [7:0] | POLYGON_OP_SPEED48 V sync adjustment of Area 48. 50h
*Area width is register setting value + 1clk.
016Eh | [7:0 i
[7:0] POLYGON_OP_VADRI V sync Last address setting of area 1 of the polygon | oa-op
[5:0] electronic first curtain shutter.
016Fh
[7:6] — — — Oh
0170h | [7:0] Last address setting of area 2 of the polygon
[5:0] POLYGON_OP_VADR?2 V sync electronic first curtain shutter. 07D0h
0171h
[7:6] — — — Oh
0172h | [7:0] Last address setting of area 3 of the polygon
[5:0] POLYGON_OP_VADRS V sync electronic first curtain shutter. 0BB8h
0173h
[7:6] — — — Oh
0174h | [7:0] Last address setting of area 4 of the polygon
[5:0] POLYGON_OP_VADR4 V sync electronic first curtain shutter. 0BBOh
0175h
[7:6] — — — Oh
0176h | [7:0 i
[7:0] POLYGON_OP_VADRS V sync Last address setting of area 5 of the polygon | oo,
[5:0] electronic first curtain shutter.
0177h
[7:6] — — — Oh
0178h | [7:0] Last address setting of area 6 of the polygon
[5:0] POLYGON_OP_VADR® V sync electronic first curtain shutter. 0BBBh
0179h
[7:6] — — — Oh

47




SONY IMX571BQR-C
Address i
- Name Reflection Description Default
Byte Bits timing value

017Ah | [7:0] POLYGON OP VADR? V svne Last address setting of area 7 of the polygon | (oo~

[5:0] - = Y electronic first curtain shutter.
017Bh

[7:6] — — — Oh
017Ch | [7:0] Last address setting of area 8 of the polygon

[5:0] POLYGON_OP_VADRS Vsyne electronic first curtain shutter. OBBDh
017Dh

[7:6] — — — Oh
017Eh | [7:0] Last address setting of area 9 of the polygon

[5:0] POLYGON_OP_VADRS Vsyne electronic first curtain shutter. OBBE
017Fh

[7:6] — — — Oh
0180h | [7:0] Last address setting of area 10 of the

[5:0] POLYGON_OP_VADR10 V syne polygon electronic first curtain shutter. OBBFh
0181h

[7:6] — — — Oh
0182h | [7:0] POLYGON OP VADRI1 V svne Last address setting of area 11 of the polygon | g5 ~op

[5:0] - - y electronic first curtain shutter.
0183h

[7:6] — — — Oh
0184h | [7:0] Last address setting of area 12 of the

[5:0] POLYGON_OP_VADR12 v syne polygon electronic first curtain shutter. 0BC1h
0185h

[7:6] — — — Oh
0186h | [7:0] Last address setting of area 13 of the

[5:0] POLYGON_OF_VADR13 v syne polygon electronic first curtain shutter. 0BC2h
0187h

[7:6] — — — Oh
0188h | [7:0] Last address setting of area 14 of the

[5:0] POLYGON_OP_VADR14 V syne polygon electronic first curtain shutter. 0BC3h
0189h

[7:6] — — — Oh
018Ah | [7:0] POLYGON OP VADRIS V svne Last address setting of area 15 of the 0BC4h

[5:0] - - Y polygon electronic first curtain shutter.
018Bh

[7:6] — — — Oh
018Ch | [7:0] Last address setting of area 16 of the

[5:0] POLYGON_OF_VADR16 v syne polygon electronic first curtain shutter. 0BCSh
018Dh

[7:6] — — — Oh
018Eh | [7:0] Last address setting of area 17 of the

[5:0] POLYGON_OP_VADR17 Vsyne polygon electronic first curtain shutter. 0BCéh
018Fh

[7:6] — — — Oh
0190h | [7:0] POLYGON OP VADRIS V svnc Last address setting of area 18 of the 0BC7h

[5:0] - - y polygon electronic first curtain shutter.
0191h

[7:6] — — — Oh
0192h | [7:0] Last address setting of area 19 of the

[5:0] POLYGON_OF_VADR19 Vsyne polygon electronic first curtain shutter. 0BC8h
0193h

[7:6] — — — Oh
0194h | [7:0] Last address setting of area 20 of the

[5:0] POLYGON_OP_VADR20 Vsyne polygon electronic first curtain shutter. 0BCOh
0195h

[7:6] — — — Oh
0196h | [7:0 -

[7:0] POLYGON OP VADR21 V sync Last address setting of area 21 of the 0BCAR

[5:0] - - polygon electronic first curtain shutter.
0197h

[7:6] — — — Oh
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0198h | [7:0] POLYGON OP VADR22 V svne Last address setting of area 22 of the BCBh

[5:0] - - Y polygon electronic first curtain shutter.
0199h

[7:6] — — — Oh
019Ah | [7:0] Last address setting of area 23 of the

[5:0] POLYGON_OP_VADR23 Vsyne polygon electronic first curtain shutter. oBCch
019Bh

[7:6] — — — Oh
019Ch | [7:0] Last address setting of area 24 of the

[5:0] POLYGON_OP_VADR24 Vsyne polygon electronic first curtain shutter. 0BCDh
019Dh

[7:6] — — — Oh
019Eh | [7:0] Last address setting of area 25 of the

[5:0] POLYGON_OP_VADR25 V syne polygon electronic first curtain shutter. OBCER
019Fh

[7:6] — — — Oh
01A0h | [7:0] POLYGON OP VADRZE V svne Last address setting of area 26 of the OBCEh

[5:0] - = Y polygon electronic first curtain shutter.
01Alh

[7:6] — — — Oh
01A2h | [7:0] Last address setting of area 27 of the

[5:0] POLYGON_OP_VADR27 Vsyne polygon electronic first curtain shutter. 0BDON
01A3h

[7:6] — — — Oh
01A4h | [7:0] Last address setting of area 28 of the

[5:0] POLYGON_OF_VADR28 v syne polygon electronic first curtain shutter. 0BD1h
01A5h

[7:6] — — — Oh
01A6h | [7:0] Last address setting of area 29 of the

[5:0] POLYGON_OP_VADR29 V syne polygon electronic first curtain shutter. 0BD2h
01A7h

[7:6] — — — Oh
01A8h | [7:0] POLYGON OP VADR30 V svne Last address setting of area 30 of the 0BD3h

[5:0] - - Y polygon electronic first curtain shutter.
01A%h

[7:6] — — — Oh
01AAh | [7:0] Last address setting of area 31 of the

[5:0] POLYGON_OP_VADRS31 Vsyne polygon electronic first curtain shutter. 0BD4h
01ABh

[7:6] — — — Oh
01ACh | [7:0] Last address setting of area 32 of the

[5:0] POLYGON_OP_VADR32 Vsyne polygon electronic first curtain shutter. 0BDSh
01ADh

[7:6] — — — Oh
01AEh | [7:0] Last address setting of area 33 of the

[5:0] POLYGON_OP_VADRS33 V syne polygon electronic first curtain shutter. 0BD6h
01AFh

[7:6] — — — Oh
01BOh | [7:0] POLYGON OP VADRS34 V svne Last address setting of area 34 of the 0BD7h

[5:0] - = Y polygon electronic first curtain shutter.
01B1h

[7:6] — — — Oh
01B2h | [7:0] Last address setting of area 35 of the

[5:0] POLYGON_OP_VADRS35 Vsyne polygon electronic first curtain shutter. 0BD8h
01B3h

[7:6] — — — Oh
01B4h | [7:0] Last address setting of area 36 of the

[5:0] POLYGON_OP_VADRS36 Vsyne polygon electronic first curtain shutter. 0BDON
01B5h

[7:6] — — — Oh
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01B6h | [7:0] POLYGON OP VADR3? V svne Last address setting of area 37 of the 0BDAh

[5:0] - - Y polygon electronic first curtain shutter.
01B7h

[7:6] — — — Oh
01B8h | [7:0] Last address setting of area 38 of the

[5:0] POLYGON_OF_VADRS38 Vsyne polygon electronic first curtain shutter. OBDBh
01B%h

[7:6] — — — Oh
01BAh | [7:0] Last address setting of area 39 of the

[5:0] POLYGON_OF_VADR39 Vsyne polygon electronic first curtain shutter. 0BDCh
01BBh

[7:6] — — — Oh
01BCh | [7:0] Last address setting of area 40 of the

[5:0] POLYGON_OP_VADRA40 V syne polygon electronic first curtain shutter. 0BDDh
01BDh

[7:6] — — — Oh
01BEh | [7:0] POLYGON OP VADR41 V svne Last address setting of area 41 of the OBDEH

[5:0] - = Y polygon electronic first curtain shutter.
01BFh

[7:6] — — — Oh
01COh | [7:0] Last address setting of area 42 of the

[5:0] POLYGON_OF_VADR42 Vsyne polygon electronic first curtain shutter. OBDFh
01C1h

[7:6] — — — Oh
01C2h | [7:0] Last address setting of area 43 of the

[5:0] POLYGON_OP_VADR43 v syne polygon electronic first curtain shutter. OBEOR
01C3h

[7:6] — — — Oh
01C4h | [7:0] Last address setting of area 44 of the

[5:0] POLYGON_OP_VADR44 V syne polygon electronic first curtain shutter. OBELh
01C5h

[7:6] — — — Oh
01C6h | [7:0] POLYGON OP VADR45 V svne Last address setting of area 45 of the OBEZh

[5:0] - - Y polygon electronic first curtain shutter.
01C7h

[7:6] — — — Oh
01C8h | [7:0] Last address setting of area 46 of the

[5:0] POLYGON_OF_VADRA46 v syne polygon electronic first curtain shutter. OBESh
01C9h

[7:6] — — — Oh
01CAh | [7:0] Last address setting of area 47 of the

[5:0] POLYGON_OP_VADR47 Vsyne polygon electronic first curtain shutter. OBE4N
01CBh

[7:6] — — — Oh
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Parallel row reset function of the polygon
electronic first curtain shutter at Areal
[1:0] POLYGON_OP_DCMS1 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area2

[3:2] POLYGON_OP_DCMS2 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01CCh

Parallel row reset function of the polygon
electronic first curtain shutter at Area3
[5:4] POLYGON_OP_DCMS3 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Aread
[7:6] POLYGON_OP_DCMS4 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areab
[1:0] POLYGON_OP_DCMS5 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area6

[3:2] POLYGON_OP_DCMS6 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01CDh

Parallel row reset function of the polygon
electronic first curtain shutter at Area7
[5:4] POLYGON_OP_DCMS7 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area8
[7:6] POLYGON_OP_DCMS8 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area9
[1:0] POLYGON_OP_DCMS9 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areal0

[3:2] | POLYGON_OP_DCMS10 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01CEh

Parallel row reset function of the polygon
electronic first curtain shutter at Areall
[5:4] | POLYGON_OP_DCMS11 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areal2
[7:6] | POLYGON_OP_DCMS12 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset
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Address i
Name Reflection Description ?glilélt

Byte | Bits timing

Parallel row reset function of the polygon
electronic first curtain shutter at Areal3
[1:0] | POLYGON_OP_DCMS13 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areal4

[3:2] | POLYGON_OP_DCMS14 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01CFh

Parallel row reset function of the polygon
electronic first curtain shutter at Areal5
[5:4] | POLYGON_OP_DCMS15 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areal6
[7:6] | POLYGON_OP_DCMS16 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areal7
[1:0] | POLYGON_OP_DCMS17 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Areal8

[3:2] | POLYGON_OP_DCMS18 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01DO0h

Parallel row reset function of the polygon
electronic first curtain shutter at Areal9
[5:4] | POLYGON_OP_DCMS19 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area20
[7:6] | POLYGON_OP_DCMS20 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area21
[1:0] | POLYGON_OP_DCMS21 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area22

[3:2] | POLYGON_OP_DCMS22 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D1h

Parallel row reset function of the polygon
electronic first curtain shutter at Area23
[5:4] | POLYGON_OP_DCMS23 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area24
[7:6] | POLYGON_OP_DCMS24 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset
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Address i
Name Reflection Description ?glilélt

Byte | Bits timing

Parallel row reset function of the polygon
electronic first curtain shutter at Area25
[1:0] | POLYGON_OP_DCMS25 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area26

[3:2] | POLYGON_OP_DCMS26 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D2h

Parallel row reset function of the polygon
electronic first curtain shutter at Area27
[5:4] | POLYGON_OP_DCMS27 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area28
[7:6] | POLYGON_OP_DCMS28 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area29
[1:0] | POLYGON_OP_DCMS29 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area30

[3:2] | POLYGON_OP_DCMS30 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D3h

Parallel row reset function of the polygon
electronic first curtain shutter at Area31
[5:4] | POLYGON_OP_DCMS31 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area32
[7:6] | POLYGON_OP_DCMS32 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area33
[1:0] | POLYGON_OP_DCMS33 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area34

[3:2] | POLYGON_OP_DCMS34 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D4h

Parallel row reset function of the polygon
electronic first curtain shutter at Area35
[5:4] | POLYGON_OP_DCMS35 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area36
[7:6] | POLYGON_OP_DCMS36 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset
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Address i
Name Reflection Description ?glilélt

Byte | Bits timing

Parallel row reset function of the polygon
electronic first curtain shutter at Area37
[1:0] | POLYGON_OP_DCMS37 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area38

[3:2] | POLYGON_OP_DCMS38 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D5h

Parallel row reset function of the polygon
electronic first curtain shutter at Area39
[5:4] | POLYGON_OP_DCMS39 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area40
[7:6] | POLYGON_OP_DCMS40 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area4l
[1:0] | POLYGON_OP_DCMS41 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area42

[3:2] | POLYGON_OP_DCMS42 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D6h

Parallel row reset function of the polygon
electronic first curtain shutter at Area43
[5:4] | POLYGON_OP_DCMS43 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area44
[7:6] | POLYGON_OP_DCMS44 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area45
[1:0] | POLYGON_OP_DCMS45 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area46

[3:2] | POLYGON_OP_DCMS46 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel

reset
01D7h

Parallel row reset function of the polygon
electronic first curtain shutter at Area47
[5:4] | POLYGON_OP_DCMS47 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset

Parallel row reset function of the polygon
electronic first curtain shutter at Area48
[7:6] | POLYGON_OP_DCMS48 V sync Oh: Sequential reset, 1h:2-row parallel reset, Oh
(2h: Setting prohibited ) 3h: 4-row parallel
reset
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- Name Re_fle_cnon Description Default
Byte Bits timing value
[1:0] — — — Oh
01D8h 2] HCROP_WIDTH_EN V sync Sr?;lélzntal cropping output width setting oh
[7:3] — — — 00h
01DDh | [7:0] ) . . .
[6:0] HCROP_WIDTH V sync Horizontal cropping output width setting 0000h
01DEh |—
[7] — — — Oh
Control automatic power-on sequence
See “Power-ON Sequence”.
[0] PWR_AUTO Immediately When setting 1h", automatic power-on oh
sequence is started.
It is prohibited to set “Oh” after starting
OlEEh automatic sequence by setting “1h".
[1] — — — Oh
[2] SLP_CTRL Immediately | See “Long Time Exposure” Oh
[7:3] — — — 00h
. . High speed AD setting register
01FOh | [7:0] PLL_AD_STB Immediately See “High Speed AD Mode” for detail 00h
. . High speed AD setting register
0366h | [7:0] PLL_AD_SETTING Immediately | o “High Speed AD Mode” for detail 0Ch
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Description of Each Register

Standby Control: STANDBY

This sets the standby mode that stops sensor operation. Only the communication interface remains active, so
register settings can be made. This register is used with SLP_CTRL register when standby sequence. See “Standby
Mode” for detail.

STANDBY register Description of operation
Oh Normal operation
1h Standby mode

Sensor Startup Control: WAKEUP

The sensor is set to the pre-startup stop mode by setting XCLR Low. Set the WAKEUP register to “1” to start image
storage and readout drive operation. Once started, drive operation continues even if WAKEUP is set to “0”. To return
to the pre-startup stop mode again, input Low to XCLR.

WAKEUP register Description of operation

Oh — 1h Cancels pre-startup stop mode

Readout Drive Mode Control: MODE

MODE register switches readout drive mode of the pixel output area as shown in the table below. It becomes valid at
the next XVS input after setting the register.

MODE SMD - .
. . Description of operation
register register
00h Oh or 1h | All-pixel scan readout mode
01h Oh or 1h | All-pixel scan readout mode 2-parallel ADC readout
02h — —
03h Oh All-pixel scan readout mode digital overlap drive
04h — —
05h Oh Vertical 2/2-line and horizontal 2/2-line weighted binning readout mode
06h Oh Vertical 1/3 subsampling, horizontal 3 weighted binning readout mode
07h Oh Vertical 3/3-line binning, horizontal 3 weighted binning readout mode
08h — —
09h — —
0AR oh Vertical 1/3 subsampling, horizontal 3 weighted binning readout mode digital overlap
drive
0Bh oh Vertical 3/3-line binning, horizontal 3 weighted binning readout mode digital overlap
drive
0Ch Oh Vertical 1/5 subsampling, horizontal 3 weighted binning readout mode
ODh Oh Vertical 3/5 subsampling binning, horizontal 3 weighted binning readout mode
OEh Oh Vertical 1/7 subsampling, horizontal 3 weighted binning readout mode
OFh Oh Vertical 3/7 subsampling binning, horizontal 3 weighted binning readout mode
10h Oh Vertical 1/9 subsampling, horizontal 3 weighted binning readout mode
11h Oh Vertical 3/9 subsampling binning, horizontal 3 weighted binning readout mode
12h Oh Vertical 1/13 subsampling, horizontal 3 weighted binning readout mode
13h Oh Vertical 3/13 subsampling binning, horizontal 3 weighted binning readout mode
14h Oh Vertical 1/25 subsampling, horizontal 3 weighted binning readout mode
15h Oh Vertical 3/25 subsampling binning, horizontal 3 weighted binning readout mode
16 to 1F — —

Note) When changing the mode, other registers must also be changed.

56



SONY IMX571BQR-C

Control Data: SMD

SMD register switches the sensor shutter operation. The register setting becomes valid at the next XVS input after
setting the register. This register is required to be set linked with readout mode.

SMD register Description of operation
Oh Rolling shutter
1h Global reset shutter

Control Data: MSMD

This register sets whether to reset all pixels at once or to perform pixel reset operation by electronic first curtain
shutter operation in still image mode. This setting is valid only when SMD = “1h”

MSMD register Description of operation
Oh All-pixel simultaneous reset mode
1h Electronic first curtain shutter mode

Control Data: OPMODE

This register sets the scanning mode of the electronic first curtain shutter. This setting is valid only when SMD = “1h”
and MSMD = “1h".

OPMODE register Description of operation
Oh Polygon electronic first curtain shutter
1h Non-linear electronic first curtain shutter

Control Data: VSHT_DIR

This register sets the scanning direction of electronic first curtain shutter.

VSHT_DIR register Description of operation

Normal Direction:

Oh .
Area 1 — Area 48 (physical address small — large)

Inverted Direction

1h Area 48 — Area 1 (physical address large — small)

Control Data: SSBRK

When imaging operation in rolling shutter mode, slow shutter break can be set by the SSBRK register. When SSBRK
is set to “1h” during slow shutter operation, at the next XVS the image integrated to the time is output.

The next slow shutter cannot be stopped by keeping SSBRK at “1h”. To stop slow shutter again, SSBRK must be
returned to “Oh” and then set to “1h” again.

Control Data: LESS_SHUT, LESS_SHUT_DOL1, LESS_SHUT_DOL2

This makes the shutter less setting in rolling shutter operation mode (when SMD is set “Oh”).
LESS_SHUT register is for normal readout drive, LESS_SHUT_DOL1 register is for digital overlap drive at short time
exposure frame and LESS_SHUT_DOLZ2 register is digital overlap drive at long time exposure frame.

LESS_SHUT register
LESS_SHUT_DOL1 register Description of operation
LESS_SHUT_DOL2 register

Oh Shutter operation performed

Shutter operation not performed

1h
(fixed to 1V integration time)
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Control Data: GLB4FLD

This register sets the global 4 field readout drive when SMD = “1h".
See “Global 4 Field Readout Function” section for detail

GLB4FLD register Description of operation
Oh Normal operation
1h Global 4 field readout drive

Control Data: WND

WND register enables the window readout function. The register setting becomes valid at the next XVS input after
setting the register. See the description below for details.

WND register Description of operation
Oh Window readout function OFF
Window readout function ON
1h Black dummy (variable area) — VOB without sensor (variable area)
— VOB with sensor — Effective pixels
2h,3h Setting prohibited

Control Data: WIN_START

WIN_START register sets the window readout start line. Readout is performed from the line designated by
WIN_START. This register setting value has restrictions for each operating mode. See the description below for
details.

Control Data: WIN_WIDTH

WIN_WIDTH register sets the number of lines in window readout mode. See the description below for details.

Control Data: SVR

This register in combination with SPL sets the integration time in XVS signal units. The register setting becomes valid
at the next XVS input after setting the register. The setting becomes invalid in global reset shutter mode (SMD = 1).

Control Data: SPL

SPL register sets the integration start timing in XVS signal units. Always ensure the relationship of SPL < SVR. The
register setting becomes valid at the next XVS input after setting the register. This setting is invalid in global reset
shutter mode (SMD = 1).

Control Data: SHR, SHR_DOL1, SHR_DOL2

SHR register sets the integration start timing in XHS signal units. The register setting becomes valid at the next XVS
input after setting the register. Integration starts after SHR (or 2 x SHR) number of XHS pulses are input after XVS
input. In global reset shutter mode, pixel integration operation starts for all pixels at once. In rolling shutter mode,
pixel integration operation starts for successive pixels from the first H. When SHR (or 2 x SHR) which is larger than
the XHS number within the 1 V period, is set in the rolling shutter drive mode, the shutter-less drive (1 V exposure
fixed) is performed. SHR_DOL1 and SHR_DOL2 registers are for digital overlap readout mode.

Control Data: READ_START_DOL1

This register sets the read start position of short time exposure in digital overlap drive mode.
Control Data: SINT

This register sets reset timing of electronic first curtain shutter in combination with the SHR.
See “Electronic First Curtain Shutter Function”.
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Control Data: VBLK_WIDTH

VBLK_WIDTH sets the number of lines for Front V blank.
The setting value must be 4 or more and even number. Recommended value is 06h.

Control Data: BK_WIDTH

BK_WIDTH sets the number of lines for black dummy area.
The setting value must be even number.

Control Data: OPBN_WIDTH

OPBN_W!IDTH register sets the number of lines for VOB area without sensor.
The setting value must be even number.

Control Data: APGC_N, APGC_S, APGC_LT_N, APGC_LT_S, APGC_ST_N, APGC_ST_S,
APGC_ADD

APGC_N, APGC_S set the analog gain. It becomes valid at the next XVS input after setting the register.
See “Gain Setting” for detail.

APGC_LT _N,APGC_LT_S, APGC_ST_N and APGC_ST_S registers are for digital overlap drive mode.
And change the setting value of “APGC_ADD” register according to APGC setting value.

Control Data: DGAIN

DGAIN register sets digital gain by bits shift. This register sets every color channel to the same gain.

DGAIN register Description of operation

Oh Digital gain OFF

1h Digital gain 6 dB

2h Digital gain 12 dB
3h Digital gain 18 dB
4h Digital gain 24 dB
5h Digital gain 30 dB
6h Digital gain 36 dB
7h Setting prohibited

Control Data: BLKLEVEL_N, BLKLEVEL_S

BLKLEVEL_N and BLKLEVEL_S registers set the black level. The relation between the setting and black level to be
output differs according to drive mode. See “Black Level Setting” of each mode.

Control Data: CLPOFF

CLPOFF register stops the clamp operation. Set to 1h to stop the clamp function.

CLPOFF register Description of operation
Oh Clamp operation ON
1h Clamp operation OFF

Control Data: CLPBKOFF
CLPBKOFF register stops the black dummy clamp. Set to 1h to stop the clamp function.

CLPBKOFF register Description of operation
Oh Black dummy clamp ON
1h Black dummy clamp OFF
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Control Data: CLPOPBOFF
CLPOPBOFF register stops the VOB clamp. Set to 1h to stop the clamp function.

CLPOPBOFF register Description operation
Oh VOB clamp ON
1h VOB clamp OFF

Control Data: CLPBK_VST

CLPBK_VST register sets the black dummy clamp start line. The first black dummy line is defined as “0”, and clamp
operation starts from the line designated by CLPBK_VST.

Control Data: CLPBK_V

CLPBK_V sets the black dummy clamp period. Clamp operation is performed for the number of lines designated by
CLPBK_V.

Control Data: CLPOB_VST

CLPOB_VST sets the VOB clamp start line. The first VOB line is defined as “0”, and clamp operation starts from the
line designated by CLPOB_VST.

Control Data: CLPOB_V

CLPOB_V sets the VOB clamp period. Clamp operation is performed for the number of lines which is set by this
register.

Control Data: CLPAPGC
CLPAPGC is clamp gain setting register. See “Gain Setting” for detail.

Control Data: SDO_ACT
SDO_ACT register change SDO output state.

SDO_ACT register Description of operation
Oh SDO pin: Hi-Z
1h SDO pin: register data output

Control Data: HCROP_START_EN
HCROP_START_EN register enables/disables horizontal cropping start position setting register.

HCROP_START_EN register Description of operation
Oh Horizontal cropping start position setting disable
1h Horizontal cropping start position setting enable

Control Data: HCROP_START

HCROP_START register sets the horizontal freely cropping start position.
See the description below for details.
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Control Data; HCROP_WIDTH_EN
HCROP_WIDTH_EN register enables/disables horizontal cropping width setting register.

HCROP_WIDTH_EN register Description of operation
Oh Horizontal cropping output width setting disable
1h Horizontal cropping output width setting enable

Control Data: HCROP_WIDTH
HCROP_START register sets the horizontal freely cropping width. See the description below for details.

Control Data: FIXDTON

FIXDTON register enables/disables fixed pattern test mode.

FIXDTON register Description of operation
Oh Fixed pattern test mode : OFF
1h Fixed pattern test mode : ON

Control data: FIXDTSEL

This register selects patterns for fixed pattern test mode. See the detailed description hereafter.

FIXDTSEL register Description of operation
Oh Shading mode
1h Color bars mode
2h Each color channel fixed pattern mode

Control data: FIXDTSFT

This register selects the increment value each column and row when in shading mode of fix pattern mode.

FIXDTSFT register Description of operation
Oh Increment value: 1d
1h Increment value: 2d
2h Increment value: 4d
3h Increment value: 8d

Control Data: COLORBARSEL

COLORBARSEL register switches direction of color bars in color bars fixed pattern test mode.

COLORBARSEL register Description of operation
Oh Vertical
1h Horizontal
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Control data: H3SEL

In MODE 6, 7, 10 to 21, this register switches horizontal binning subsampling drive method from horizontal 3
weighted binning to horizontal 1/3 subsampling which is low power consumption movie mode. It becomes valid at the
next XVS input after setting the register.

H3SEL register Description of operation
Oh Horizontal 3 weighted binning
1h Horizontal 1/3 subsampling

When Horizontal 1/3 subsampling drive, the pixel addresses of readout in horizontal direction are below.

Readout direction

B
H E The pixel addresses of reading pixels are below.
8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ) o
Horizontal direction :
Red column : 2 + 6m
Blue column : 5 + 6m (m:0,1,2-)
-
Ignored HOB
HOB area area with Effective Active
with sensor

sensor pixels pixels

Overflow
drain pixels

Control Data: POLYGON_OP_SPEEDxx (xx=1,2,3,...,48)

This register changes the polygon electronic first curtain shutter scanning speed in each area.

The exposure time of the pixels in each area can be aligned by adjusting the scanning time set by the register
POLYGON_OP_SPEEDxx[7:0] (xx=1,2,3,...,48) to match the (second curtain) mechanical shutter scanning speed.
See “Polygon Electronic First Curtain Shutter”.

Control Data: POLYGON_OP_VADRxx (xx=1,2,3,...,47)

This register sets the last address value of each area obtained by dividing the vertical area to 48 groups when
polygon electronic first curtain shutter. The width of each area is freely-selected.
See “Polygon Electronic First Curtain Shutter”.

Control Data: POLYGON_OP_DCMSxx (xx=1,2,3,...,48)

This register sets the parallel row reset function of polygon electronic first curtain shutter area.

POLYGON_OP_DCMSxx register Description of operation
Oh Sequential reset
1h 2-row parallel reset
2h Setting prohibited
3h 4-row parallel reset

Control Data: PWR_AUTO

This register controls automatic power-on sequence. Please refer to the “Power-On Sequence”.
When setting “1h”, automatic power-on sequence is started. It is prohibited to set “Oh” after starting automatic
sequence by setting “1h”.

Control Data: SLP_CTRL

Please refer to the “Long Time Exposure”.

Control Data: PLL_AD_STB, PLL_AD_SETTING
Please refer to the “High Speed AD Mode”.
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Register related to SLVS- EC
Payload Data ECC, CRC Setting

The registers ECC_EN (address 0113h, bit [5:4]) can set ECC option for payload data error correction. The registers
CRC_EN (address 0113h, bit [0]) can set CRC option for data transfer error correction. ECCEN and CRCEN cannot

be used together. And, change ECCEN or CRCEN value during initialize communication of standby cancel sequence.
See “SLVS-EC Specification Version 1.2" for details of payload data, ECC and CRC.

Control Data: CRC_EN

CRC_EN Description

Oh Without CRC insertion into Packet Footer

With CRC insertion into packet footer
ECC option and CRCEN option cannot be used together

1h

Control Data : ECC_EN

ECC_EN Description
Oh Without ECC insertion.
1h With ECC [parity 2 byte].
ECC option and CRCEN option cannot be used together
oh With ECC [parity 4 byte].
ECC option and CRCEN option cannot be used together
3h Prohibited
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Attribute Register and PHY Control Code

Correspondence of attribute register and PHY control code in “SLVS-EC Specification Version 1.2" to this sensor’s
registers are shown below.

Attribute Register

Attribute
Register
Sync Symbol PHY Control Code : see Sync Code
Deskew Symbol | PHY Control Code : see Deskew Code
Standby Symbol | PHY Control Code : see Standby Code

Register name Address [bit] Description

Sync code repeat count in training

0116h[7:0], sequence
Sync Length SYNC_LENGTH 0117h[7:0], D?efault' 607FFFh
0118h{7:0] Setting range: 000001h to FFFFFFh
Deskew code repeat count in training
Deskew Length | DESKEW_LENGTH 0119h[7:0] sg‘l‘::ﬂlf_e'mh
Setting range: 01h to FFh
Standby code repeat count in standby
sequence.
Standby Length | STANDBY_LENGTH 011Bh[7:0] Default: 10h

Setting range: 03h to FFh
Idle code repeat count between
deskew code in training sequence.
Deskew Interval | DESKEW_INTERVAL 011Ah[7:0] Default: 10h

Setting range: 04h to FCh

Setting value must be a multiple of 4.
Low output period during mode
change and initialization.

Default: 0Ah

Setting range: 00h to 10h

Initial Length | INIT_LENGTH 0115h[4:0]

Idle Code PHY Control Code : see Idle Code
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PHY Control Code

IMX571BQR-C

PHY
Control Register name Address[hit] | Description 8b10b symbol configuration
Code
0120h[7:0] | Any symbol
IDLE_CODE1 .
— 0121h[0] O:D character
1:K character
0122h[7:0] | Any symbol
IDLE_CODE2 o123ho] | oD character | iplg | IDLE IDLE | IDLE
dle Code 1K character | copg1 | CODE2 | CODE3 | CODE4
0124h[7:0] | Any symbol | (def ) (def ) (def ) (def )
D.00.0 D.00.0 D.00.0 D.00.0
IDLE_CODES3 0125h[0] 0:D character
1:K character
0126h[7:0] | Any symbol
IDLE_CODE4 -
— 0127h[0] O:D character
1:K character
Start — — — K285 |K27.7 |K282 |K27.7
Code
End Code — — — K.28.5 K.29.7 K.30.7 K.29.7
Pad Code — — — K.23.7 K.28.4 K.28.6 |K.28.3
011Ch[7:0] | Any symbol SYNC
Sync CODE
Code | SYNC_SYMBOL 0:D character | K285 | (ioq - -
011Dh[0] _
1:K character D.10.5)
011Eh[7:0] | Any symbol DESKEW
Deskew CODE
Code | PESKEW_SYMBOL 0:D character | K285 | (ioq - -
011Fh[0] )
1:K character D.00.3)
012Ah[7:0] | Any symbol STBY
Standby CODE
Code | STANDBY_SYMBOL 0:D character | K285 | (ioq - -
012Bh[0] _
1:K character D.03.0)
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Readout Drive Mode

The table below describes the readout drive modes that can be used to operate this sensor.
See the following section for the detailed output format of each mode.

Description of Readout Drive Mode

Table. Description of Readout Drive Modes

Mode Readout mode ADC word Mode description
No. length
-a 16 bits | 16 bits | All pixels are read out.
0 -b All-pixel readout mode 14 bits | 14 bits | This mode can be used together with the global
-C P 12 bits | 12 bits | reset shutter function according to the SMD register
-e 11 bits | 10 bits | setting.
-a 16 bits 16 bits | All pixels are read out.
1 b All-pixel readout mode 14 bits | 14 bits This mode can be_used toge_ther with the global.
2-parallel ADC readout reset shutter function according to the SMD register
-C 12 bits 12 bits setting_
-a 16 bits | 16 bits
. : - All pixel d out by digital lap drive.
-b__| All-pixel readout mode 14 bits | 14 bits PIXE’s are rea_1 Out By digra oyer ap crve
3 - . : ; Two frames of different exposure time are alternately
-c | digital overlap drive 12 bits | 12 bits outout per line
‘e 11 bits | 10 bits putp '
Vertical 2/2-line and 2 of every 2 vertical lines and 2 of every 2 horizontal
5 -c | horizontal 2/2-line weighted 12 bits | 12 bits | lines for pixels at the same color position are
binning readout mode weighted binning and readout.
Vertical 1/3 subsampling, 1 of every 3 vertical lines is subsampled and 3 of
6 -c | horizontal 3 weighted binning | 12 bits | 12 bits | every 3 horizontal lines for pixels at the same color
readout mode position are weighted binning and readout.
Vertical 3/3-line binning, 3 of every 3 vertical lines at the same colqr position
. . - . . are averaged and 3 of every 3 horizontal lines for
7 -c | horizontal 3 weighted binning | 12 bits | 12 bits . - .
pixels at the same color position are weighted
readout mode S
binning and readout.
1 of every 3 vertical lines is subsampled and 3 of
Vertical 1/3 subsampling, every 3 horizontal lines for pixels at the same color
10| horizontal 3 weighted binning 12 bits | 12 bits position ar.e weighted binning and readout by digital
readout mode overlap drive.
digital overlap drive Two frames of different exposure time are alternately
output per line.
3 of every 3 vertical lines at the same color position
Vertical 3/3-line binning, are averaged and 3 of every 3 horizontal lines for
1 < horizontal 3 weighted binning 12 bits | 12 bits p!xe!s at the same color F.)o.smon are Welghted
readout mode binning and readout by digital overlap drive.
digital overlap drive Two frames of different exposure time are alternately
output per line.
Vertical 1/5 subsampling, 1 of every 5 vertical lines is subsampled and 3 of
12 | d horizontal 3 weighted binning | 11 bits 12 bits | every 3 horizontal lines for pixels at the same color
readout mode position are weighted binning and readout.
Vertical 3/5 subsampling 3 of every 5 vertical lines at the same color position
13| -d bln_nlng, ho_rlzc_)ntal 3 11 bits 12 bits a_re averaged and 3 of every__3 horlzontgl lines for
weighted binning readout pixels at the same color position are weighted
mode binning and readout.
Vertical 1/7 subsampling, 1 of every 7 vertical lines is subsampled and 3 of
14 | -d horizontal 3 weighted binning | 11 bits 12 bits | every 3 horizontal lines for pixels at the same color
readout mode position are weighted binning and readout.
Vertical 3/7 subsampling 3 of every 7 vertical lines at the same color position
15| - bln.nlng, ho.r|2(_)ntal 3 11 bits 12 bits are averaged and 3 of every”3 horlzontql lines for
weighted binning readout pixels at the same color position are weighted
mode binning and readout.
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Mode Readout mode ADC word Mode description
No. length
Vertical 1/9 subsampling, 1 of every 9 vertical lines is subsampled and 3 of
16 | -d horizontal 3 weighted binning | 11 bits 12 bits | every 3 horizontal lines for pixels at the same color
readout mode position are weighted binning and readout.
Vertical 3/9 subsampling 3 of every 9 vertical lines at the same color position
17 | 4 bin.ning, ho.riZ(_)ntaI 3 11 bits 12 bits are averaged and 3 of every”3 horizontql lines for
weighted binning readout pixels at the same color position are weighted
mode binning and readout.
Vertical 1/13 subsampling, 1 of every 13 vertical lines is subsampled and 3 of
18 | -d horizontal 3 weighted binning | 11 bits 12 bits | every 3 horizontal lines for pixels at the same color
readout mode position are weighted binning and readout.
Vertical 3/13 subsampling 3 of every 13 vertical lines at the same color position
19 | - bin.ning, ho.riZ(.)ntaI 3 11 bits 12 bits are averaged and 3 of every”3 horizontql lines for
weighted binning readout pixels at the same color position are weighted
mode binning and readout.
Vertical 1/25 subsampling, 1 of every 25 vertical lines is subsampled and 3 of
20| -d horizontal 3 weighted binning | 11 bits 12 bits | every 3 horizontal lines for pixels at the same color
readout mode position are weighted binning and readout.
Vertical 3/25 subsampling 3 of every 25 vertical lines at the same color position
o1 | -d binlning, horizqntal 3 11 bits 12 bits are averaged and 3 of every”3 horizontgl lines for
weighted binning readout pixels at the same color position are weighted
mode binning and readout.
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Imaging Conditions in Each Readout Drive Mode
Table. Conditions for Readout Mode
Number | Number Number 1XHS v Max
Mode of active | of active O.f oB period period frame
Readout mode - : without | [number | [number
No. horizont | vertical | o o0 | o INCK] | of XHS] rate
al pixels | pixels lines *1 x %3 %3 [frame/s]
-a 2496 4224 6.82
-b . 1042 4224 16.35
0 = All-pixel readout mode 6244 4168 10 452 1294 3754
-e 352 4224 48.42
-a All-pixel read q 4990 4222 3.41
1 [ b Z_F;ZL’;TIEITDEU:QSO; 6244 | 4168 10 2082 | 4222 8.19
-C 906 4222 18.82
-a 2496 8468 3.40
-b | All-pixel readout mode 1042 8468 8.15
3 -c | digital overlap drive 6244 4168 10 454 8468 18.72
-e 352 8468 24.15
Vertical 2/2-line and horizontal
5 -c | 2/2-line weighted binning 3122 2084 4 906 2116 37.55
readout mode
Vertical 1/3 subsampling,
6 -c | horizontal 3 weighted binning 2080 1388 4 454 1418 111.84
readout mode
Vertical 3/3-line binning,
7 -c | horizontal 3 weighted binning 2080 1386 4 454 1416 111.99
readout mode
Vertical 1/3 subsampling,
10 | - |norizontal 3weighted binning | 50, | 43ag 4 454 2856 55.52
readout mode
digital overlap drive
Vertical 3/3-line binning,
11 | - | horizontal Sweightedbinning | 50, | 4366 4 454 2856 55.52
readout mode
digital overlap drive
Vertical 1/5 subsampling,
12 | -d | horizontal 3 weighted binning 2080 832 4 344 854 245.08
readout mode
Vertical 3/5 subsampling
13 | -d | binning, horizontal 3 weighted | 2080 832 4 344 854 245.08
binning readout mode
Vertical 1/7 subsampling,
14 | -d | horizontal 3 binning weighted 2080 594 4 344 616 339.77
readout mode
Vertical 3/7 subsampling
15 | -d | binning, horizontal 3 weighted | 2080 594 4 344 616 339.77
binning readout mode
Vertical 1/9 subsampling,
16 | -d | horizontal 3 weighted binning 2080 462 4 344 484 432.44
readout mode
Vertical 3/9 subsampling
17 | -d | binning, horizontal 3 weighted | 2080 462 4 344 484 432.44
binning readout mode
Vertical 1/13 subsampling,
18 | -d | horizontal 3 weighted binning 2080 320 4 344 342 611.99
readout mode
Vertical 3/13 subsampling
19 | -d | binning, horizontal 3 weighted | 2080 319 4 344 342 611.99
binning readout mode
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Number | 1XHS 1V

Number | Number . . Max
Mode of active | of active O.f OB period period frame
Readout mode - : without | [number | [number
No. horizont | vertical sensor | of INCK] | of XHS] rate
al pixels | pixels [frame/s]

lines *1 *2 *3 *3

Vertical 1/25 subsampling,
20 | -d | horizontal 3 weighted binning 2080 166 4 344 188 1113.31
readout mode

Vertical 3/25 subsampling
21 | -d | binning, horizontal 3 weighted | 2080 164 4 344 186 1125.28
binning readout mode
*1 Number of OB without sensor line can be set by OPBN_WIDTH register.

*2 Number of INCK pulse required to output the data for one line.

*3 The number of XHS pulse per 1V period and number of INCK per 1XHS must be even number in every mode.

Note)

The values in the table are the minimum 1XHS and 1V cycle values. When XHS and XVS have longer intervals than
these, the sensor outputs a blank code signal. The data is output once per 1 XHS inputs.

The V period and the frame rate shown above is in the case that “Number of OB without sensor line” is the value in
the above table and VBLK_WIDTH = 6h and BK_WIDTH = Oh.

The maximum frame rate varies depending on the number of readout lines in window readout mode.

Table. Output Conditions for Each Drive Mode

Readout mode (branch mode No.) Output format | Word length Min. Max.
AD 16 bits, 16 bits word length mode (-a) RAW16 16 bits 0000h FFFFh
AD 14 bits, 14 bits word length mode (-b) RAW14 14 bits 0000h 3FFFh
AD 12 bits, 12 bits word length mode (-c) RAW12 12 bits 000h FFFh
AD 11 bits, 12 bits word length mode (-d) RAW12 12 bits 000h FFEh
AD 11 bits, 10 bits word length mode (-e) RAW10 10 bits 000h 3FFh
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Image Data output Format

Line Format and Frame Format (Sync Signals and Data Output Timing)

The format of each line and each frame of this sensor are described below.
The horizontal and vertical timing of the output data are controlled by the XVS and XHS sync signals. Timing control
is performed at the falling edge of both the XVS and XHS signals.

Line Format

The figure below shows the line format of each line. 1 Symbol consists of 10 bits regardless of readout drive mode.
Refer to “SLVS-EC Specification Version 1.2” for detail.

U

1:‘

Packet Footer
(option)

|
|
|
|
T
|
End Code Deskew Code 1ldle Code
|
1
|

|
|
|
|
T
|
Ildle Code Start Code Packet Header | Payload Data + Lane Staffing Code + Pad Code
|
1
|
!

1 Symbol data: 10 bit (8b10b encoded)

2.304 Gbps x
SerializTr\

EBD
Line

Frame
End

Line
Valid

Frame

Start Line Number

Data ID | Reserve | ECC ‘

Byte_Data [7:0] 8B10B Symbol |~ Serial Data
3B4B A Data
|, i dom Bl a[]
Gl G g Time
5] F f
4] 5B6B .
3 E i
2 o z
VI ¢
[0] A b
a
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In this section the frame formats in following cases are described.

1. Normal frame

2. Digital overlap drive frame

3. Global 4 field readout frame

4. Invalid frame (with training sequence)

5. Invalid frame (without training sequence)

1. Normal frame

As an example, the figure below shows XVS timing and contents of the header in each line in the case of

readout mode No. 0, All-pixel scan readout mode.

Frame Start [1 bit]
Frame End [1 bit]
Line Valid [1 bit]

Line Number [13 bit]
EBD Line [1 bit]
Header Info. Data ID [4 bif]
6 byte Reserved [27 bit]
’7 Header ECC Start Code | Packet Header | Payload Data + Lane Staffing Code + Pad Code Packel_Footer End Code [Deskew Code| Idle Code
18 byte (option)
XVS ¥ ¥ 9 Y v v ¥ 4
ojfojo [FILAL 0] 0 Reserved | ECC Register setting Front V blank
0fo|0 Final Line 0| 0 Reserved | ECC Register setting Black dummy area
~ 1lo0lo 1 ol o Reserved | ECC Register setting OB area without sensor
c
% - 0|00 2 of 0 Reserved | ECC 2 B CETSED
S o ofo|o B 0| 0 Reserved | ECC
2 & 0|00 4 of 0 Reserved | ECC
= ofojfo 5 0] 0 Reserved | ECC
w ofofo 6 0| o | Reserved | ECC
4 Effective pixels
0fofo0 7 il o Reserved | ECC
0|00 8 1| 0 Reserved | ECC
0f0f1 £ 0] 0 Reserved | ECC
00|l 10 0| 0 | Reserved | ECC %
ojof1 1 0| 0 | Reserved | ECC 2
o 1] =
<] 3 5
= 8 2 @
o & 3 2
e £ 2 2
< 2 g E 4168 Active pixels 3
© o H [ o
o 8 ] 2 2
T 3 ket
& 3 ¢ &
(=} T o w w
z
.8 16 2 4 6244
b=
)
> :
ofof1 4216 0| 0 Reserved | ECC
ofof1 4217 0| 0 | Reserved [ ECC Effecitve pixels
ofof|1 4218 0| 0 Reserved | ECC 4
f 0|10 4219 of 0 Reserved | ECC Rear V blank
ofo|o 4220 0| 0 Reserved | ECC

Rear V blank
period

Fig. Frame Format (Normal frame, in the case of readout mode No.0, All-pixel scan readout mode)

Contents of Header in normal frame

Item Function

Frame Start 1d is output when Line Number = 1d. (In all readout drive mode)

Frame End 1d is output at the top line of rear vertical blank period.

Line Valid Continuously output 1d during vertical non-blank period.
Line Number is reset to 1d while blank period in the top of the frame, and

Line Number incremented by 1 unit next reset timing. Its max value is 8191d and when
reaching max value, Line Number is reset to 0d and incremented by 1 unit again.

EBD Line 1d is output at the 2 lines just before the first valid line (Line Valid = 1).

Data ID Data ID = Oh

In addition, during XVS-subsampled period by SVR, dummy data is output in vertical non-blank period, but frame
format is output same as normal frame.
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2. Digital overlap frame

As an example, the figure below shows contents of the header in each line in the case of digital overlap drive
mode.

Frame Start [1 bit]
Frame End [1 bit]
Line Valid [1 bit]
Line Number [13 bit]
EBD Line [1 bit]

Header Info. Data D [4 bif]
6 byte Reserved [27 bit]
T Header ECC
XVs v v\ | 18bye
[TTT [T 1 [ 1

oflofo FL-1 o] * | Reserved | ECC V blanking

ofo[o| FinalLine [0| % | Reserved [ ECC V blanking

o|0|o| FinalLine [0| % | Reserved | ECC V blanking

100 1 0| 0 | Reserved | ECC V blanking (Long exposure line)
o[o]o 1 0| 2 [ Reserved | ECC V blanking (Short exposure line)
olofo 2 0| o [ Reserved | ECC V blanking (Long exposure line)
olofo 2 0| 2 | Reserved | ECC V blanking (Short exposure line)
ofofo 1] 0 [ Reserved | ECC V blanking (Long exposure line)
olo|o 1| 2 | Reserved | ECC V blanking (Short exposure line)
oflof1 N 0| 0 | Reserved | ECC Non-V blanking (Long exposure line)
ofofz N 0| 2 | Reserved | ECC V blanking (Short exposure line)
ofofz N+1 0| 0 | Reserved | ECC Non-V blanking (Long exposure line)
ofof1 N+1 0| 2 | Reserved | ECC V blanking (Short exposure line)
ofo[T 0] 0 | Reserved | ECC Non-V blanking (Long exposure line)
ofofz = 0| 2 | Reserved | ECC Non-V blanking (Short exposure line)
olof1 P 0| o | Reserved | ECC Non-V blanking (Long exposure line)
ofofz P 0| 2 | Reserved | ECC Non-V blanking (Short exposure line)
ofo|1 P+1 0| 0 | Reserved | ECC Non-V blanking (Long exposure line)
ooz P+1 0| 2 | Reserved | ECC Non-V blanking (Short exposure line)
ofofz @=1 o[ o [ Reserved [ ECC V blanking (Long exposure line)
ofofz Q-1 0| 2 | Reserved | ECC Non-V blanking (Short exposure line)
ooz Q 0| o [ Reserved | ECC V blanking (Long exposure line)
ooz Q 0| 2 | Reserved | ECC Non-V blanking (Short exposure line)
olofo Q+1 0| 0 | Reserved | ECC V blanking (Long exposure line)
o[1]o Q+1 0| 2 | Reserved | ECC V blanking (Short exposure line)
ofofo Q+2 0| 0 | Reserved | ECC V blanking (Long exposure line)

Fig. Frame Format of Digital overlap drive

Contents of Header in digital overlap frame

Item Function
Frame Start 1d is output when Line Number = 1d at long time exposure frame line.
Frame End 1d is output at the top line of rear vertical blank period at short exposure frame line.
Line Valid Continuously output 1d during vertical non-blank period.
Line Number is reset to 1d while blank period in the top of the frame, and incremented
Line Number by 1 unit next reset timing. Its max value is 8191d and when reaching max value, Line
Number is reset to 0d and incremented by 1 unit again.
EBD Line 1d is output at the 2 lines just before the first valid line (Line Valid = 1).
Data ID Data ID = 0h (0000b) ?s output when Long time exposure Iihe
Data ID = 2h (0010b) is output when Short time exposure line
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3. Global 4 field readout frame

As an example, the figure below shows contents of the header in each line in the case of global 4 field readout

operation.
Frame Start [1 bit] ———————— Frame Start [1 bit]
Frame End [1 bit] —————————————————— Frame End [1 bit]
Line Valid [1 bit] —————— Line Valid [1 bit]
Line Number [13 bit] r—— Line Number [13 bit]
EBD Line [1 bit] ——— EBD Line [1 bit]
Header Info [ DataiD[40bi] Header Info [ DatalD[4bif
6 byte Reserved [27 bit] 6 byte Reserved [27 bit]
’7 Header ECC — ’7 _ Header ECC
XVS ¥ —  18byte s / ¥ 7 18byte
LTI [T T [ ] [ [T T [ ]
T |
: 5
T oJoJo K 0] * [Reserved [ECC El
. oo o] Rei o]+ [resencd et R
53 ofofo K+2 0| * | Reserved | ECC 29
22 0lo[0] K+3 0] » |Reseed [ECC V blank 5
s 8 g, Rear V blank
w 1] 0[0]0|FinalLine-2 [0| 1 |Reserved | ECC
l 000 Finaltine -1 [ 0| + | Reserved | £CC
000 Finalline-2 0] * | Reserved | ECC IR ErE e REai===reilee
000 Finalline -1 0| * | Reserved | ECC TToTo G Simemic =i
0[0]0[ Finalline [0| * | Reserved |ECC P
Biolo 7 oo e s ofofo 2 0] * |Reserved [ECC Front V blank
o[o]o 2 0] * | Reserved | ECC Front V blank :
Fl [0[o]0] _La [i]  [Resewed [ECC
So [oTo 1] L o] 2 [Reserved [ ECC
[oToTo] L-1  [4] * [Reserved [ECC 505
[eTola] - [o[ o [Reserved [£5C o5 [o]o[2] t+1 [o| 2 |Resered |ECC
< [ofo[i] t+i Jo] o [Resewed|ecc ‘;g a Effective pixel area or 3¢ field
%Lg VeDae ® [o]o[i] _M-1_ o[ 2 [Resewed|EcC
o= [o]x]o] ™ [o] 2 [Reserved [ECC
28 | ERBEV=rSlcRoRRsevedEce [ofofo] M1 [o] 2 [Reseved|Ecc
= [o]o]1] ™ [0] 0 [ Reserved [ ECC Rear V blank
- [ofo[s] m+1 o[ o [Resered|Ecc ear ¥ blan
it pliel ven @i I G 0[0 0| Finalline-2 [0] 2 | Reserved | ECC
000 Finalline-1 0| * | Reserved | ECC
[oJoJi] m-1 ToJ o [Resered[eCC
0[0[0] FinalLine |0| * |Reserved | ECC
[o]x]o] M 0] 0 [Reserved [ECC
SToToTmrToT o TReserves Tece iloo 1 0| * |Reserved | ECC
[slwio] [o] s vel] Rear V blank ojofo 2 0| * |Reserved | ECC Front V blank
o000 Finalline-2 [0] 0 | Reserved | ECC = DODEE : [ [resened [6E
ofofo FinalLine-1 0] * [Reserved |ECC g— Qo I 0 BERR ilEcs
0[0[0| Finalline | 0| * | Reserved | ECC 33 } } } o } = }0} - } R:::::d } o
1o]o 1 0| * | Reserved | ECC =35 o
o[o]o 2 0] * | Reserved | ECC. Front V/ blank e Effectielpielacaloityied
: h [oJoJi] ™M-1  To[ 3 [Resered [ECC
5 [o]1]o] ™ [o] 3 [Reserved [Ecc
8 (o T W= = e [EC [0[o[0o] M+L_[0] 2 |Resened |ECC
33 [o]o]x] L [0 1 [Reserved | ECC Rear V/ blank
o5 [oJo]a] t+1 o[ 1 [Resered [EcC
] o n
B & : Effective pixel area of 2 field 0J00] FinalLine-2 [0] 3 | Reserved | ECC
~ t 000 Finalline-1 0| * | Reserved | ECC
(oo BB =1 o JRN essrved T ECC %2 0[0[0[ Finalline |0] * | Reserved |ECC
[of&o" ™ [o| 1 [Resered [ecc g5 B0 . PR [T [ Front V blank
[oJoJo] m+1 To[ 1 |Resered [ECC e el a GRIrerlileca
Rear V blank
[oTo[o] FinalLine-2 [0] 1 [ Reserved [ ECC
To[o[o] Finaitine -1 [0] * | Reserved | ECC
= [o]of o] Finaltine [0] * | Reserved | ECC
E_ | |Eio]o]memmm] s |reevei]ecs Front V blank
°g [o]o]o 2 0| * [Reserved [ECC
ki)
2a
£

Fig. Frame Format of Global 4 Field Readout Operation

Contents of Header in global 4 field readout frame

Item Function
Frame Start 1 is output when Line Number = 1d. (In all readout drive mode)
Frame End 1 is output at the top line of rear vertical blank period.

Line Valid

Continuously output 1 during vertical non-blank period.

Line Number

Line Number is reset to 1d while blank period in the top of the frame, and incremented by 1
unit next reset timing. Its max value is 8191d and when reaching max value, Line Number
is reset to 0d and incremented by 1 unit again.

EBD Line

1d is output at the 2 lines just before the first valid line (Line Valid = 1) in every field.

Data ID

Data ID = 0h (0000b) is output when VOB and 1st field effective pixel area output period
Data ID = 1h (0001b) is output when 2nd field effective pixel area output period
Data ID = 2h (0010b) is output when 3rd field effective pixel area output period
Data ID = 3h (0011b) is output when 4th field effective pixel area output period
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4.

Invalid frame (with training sequence)

This sensor generates training sequence in standby canceling, mode changing, and so on.
After 2 XHS period from XVS input, standby sequence, High-Z, low period, training sequence, idle codes are
output. During this, Start Code, Packet Header and End Code are not output.

Frame Start [1 bit]
Frame End [1 bit]

Line Valid [1 bit]
——— Line Number [13 bit]
————— EBD Line [1 bit]
Header Info. Data ID [4 bit]
6 byte Reserved [27 bit]
’7 Header ECC

v 18 byte
I

XVS [ ¥ ¥
\
\
[

I
} 0 [Reseved [ECC| |

0 | Reserved | ECC |

S Blanking Data

Idle Code

Idle Code

0fojo0 FL-1
Final Line 0
1|ofo 1 0

o
o

o
o
o
o

Blanking Data

Reserved | ECC
Reserved | ECC

Reserved | ECC

°
Packet

Fig. Frame Format (Invalid frame with training sequence)

Standby and training sequence are generated in case of following situations.

(1) Power-On

@

©)

“

When power-on sequence, training sequence is generated before first XVS input.

In addition, initial setting mode of which registers are sent before first XVS input is fulfilled the condition of
mode transition with training sequence from mode0-b All-pixel readout mode (AD 14 bits, 14 bits output word
length), training sequence is also generated after first XVS input.

Mode transition under the specific situations.
When mode transitions, invalid frame with training sequence is generated after XVS input in case of following
situations.

a. Output word bit length is changed.

b. Number of horizontal output pixels is changed. (Including horizontal freely cropping function)

c. SLVS-EC setting registers™ are changed.

"I CRC_EN, ECC_EN, INIT_LENGTH, SYNC_LENGTH, DESKEW_LENGTH, DESKEW_INTERVAL,
STANDBY_LENGTH, SYNC_SYMBOL, DESKEW_SYMBOL, IDLE_CODEI1 to 4,
STANDBY_SYMBOL

SLEEP (Standby) start
When sleep or standby is started, standby sequence is generated without XVS input.

SLEEP (Standby) cancel
When sleep or standby is canceled, training sequence is generated without XVS input.
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5. Invalid frame (without training sequence)

During exposure frame period at global reset shutter operation, this sensor generates invalid frame without
training sequence. Frame Start = 1d and Frame End = 1d is not output in this frame, and Line Number is not

reset also.
Frame Start [1 bit]
Frame End [1 bit]
Line Valid [1 bit]
Line Number [13 bit]
EBD Line [1 bit]
Header Info. Data ID [4 bit]
6 byte X
Reserved [27 bit]
_~Header ECC
XVS [y ¥ v 18 byte
LTI [o] o] | P—‘
0|00 N-1 0| 0 Reserved | ECC
ofofo N 0| 0 [ Reserved [ ECC Blanking Data
0|00 N+1 0| 0 Reserved | ECC

| |
| |
| |
| |
| |
- Blanking Data

Fig. Frame Format (Invalid frame without training sequence)

Packet Header

Par:ke\J
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Image Data Output Format
ModeO: All-pixel Readout Mode

| Register setting Front V blank |
Register setting Black dummy area
Register setting OB area without sensor
22 VOB area with sensor
.
B
4 Effective pixels

A

g )
[}
=
3 5
= = i) %)
= c 2 ©
i ‘g & 4168 Active pixels 5
5 S o
P 5 g 3
o > (4]
= o) i k5
16 6244
. ‘ E
4 Effective pixels
Yy
Rear V blank

Fig. Readout Image Diagram in ModeO All-pixel Readout Mode
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Timing Chart

M Main Stream lgn:z;v‘i s\gz:rma
V direction period 1V= 42244
Front Vblank Black Dummy | OB area without sensor | VOB area with sensor Effective pixels Active pixels Effective pixels ZT:;;’
12 o 10 22 2 4 4168 4 2
Xvs I I
ws (MNP = -Ann-rnurrne
Line Valid
Line Number ‘ oo 2 ‘ B sl2|3|e|2|s|2 |25 |8 §§§§§§‘§§§§§‘§—
Related Register VBLK WIDTH (Gatency=6) BK WIDTH OPBN_WIDTH
WMain Stream i
H direction period _— 1
before 8b10b encoding |
| 6276 pirels |
| B aren with somgor | 7o 0B area vt Effeatve pivcls | s e | Effctve pixcls |
| o] | [oix] | Alpid |
pixel data B
(LINK 0)
Example of Payload Data Format™ /
ple of Payload Data Format Peyload data format exchange
( TH= 1XHS = 2,496 INCK T 4 h
SLVS-EC IIF Pack
(LINK 0) Latency Idle Start Code H“d" Payload data [RAW16 pixel to byte convert + ECG parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane “E: er 12,792[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an’
vies])
XHS ]
= == =|= === o= |~ |
elelo|-lalo | |~(~|=|=|= ®|ale|lo| SISl xS x|x|2=2
DOP/M[0] z|zlala|lala|lZT|E|E|e|<]a SN S18|8]5|8 S s s I e i e e
o - Slzlg2le|e
DOP/M[1] HEE I EHE : t HREHEHBEEHEE
ol o _ = == =|=[=|=]= _ sEEEINR
DOP/MI2] HEEFFIFEHE HHEEE - e HEHER Y - BEEEEEHEEEEE
- o|l-|a|= ST |2
output data | DOP/M3] 2|2|3|3(8|8|2|2|2 B = B EIEEEEEE
befere 8b10b === 1= = -
i 2lele|z|e|e BB Sl3l= H eliziliefliSHSISIe] © | o
encoding DOP/M[4] 22|35 a8 2223|527 2228 HEH B E|B(3|E|Z|8|Z|8|==
- Szl le|e
DOP/MIs] HEHEEEHEEE : Bz|z|2|2|2|2|2|2|2
ol o — = s[s|=s|= =|=|= = — ololz|s]|o|o]e
DOP/M[E] 220305 (8)8 = =232 2|z [z|z|= HHH - B HEE I EHEIRE
_ of-|a]w
DOP/M([7) 2123|5552 |2 | : 32|32 |2|2|2|3|3|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2) J
Transferring data to RX after 8b10b encoding
Logical layer legend Physical layer legend
Start Code
Ignored HOB lgnored area of Active pixels Payload formatMSB | |End Gode ) Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing
Overflow drain Dummy data Packet Header Lane Stuffing

" Payload Data Format varies each AD bit and word length.
This Payload Data Format is example of Mode0-a All-pixel Readout Mode (AD 16 bits, Word Length 16 bits).
See “SLVS-EC Specification Version 1.2” for detail of Payload Data Format of other mode.

Fig. Drive Timing in ModeO All-pixel Readout Mode
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SONY IMX571BQR-C

Model: All-pixel Readout Mode 2-Parallel ADC Readout

| Register setting Front V blank |
Register setting Black dummy area
Register setting OB area without sensor
22 VOB area with sensor
.
B
4 Effective pixels

S )
[}

f=
2 2
I = 0 %)
= c o ©
i 2 s 4168 Active pixels z
: 5 ¢

= E=1 >

>
ag o E =
16 6244

. ‘ E
4 Effective pixels

Yy
Rear V blank

Fig. Readout Image Diagram in Model All-pixel Readout Mode 2-Parallel ADC Readout
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Timing Chart

M Main Stream

[Confidential]

Ignored VOB area

IMX571BQR-C

V direction period 1V= 4222318 with sepsor
Front Vblank Black Dummy | OB area without sensor | VOB area with sensor Effective pixels Active pixels Effective pixels ?;'kv
10 o 10 22 2 4 4168 4 2
Xvs I I
XHS Lr J_H_H_H_‘ ............
Line Valid
Line Number ‘ ole|~|a ‘ els|v|e|s|e|e|5|2 | §(3 HHHEHE
Related Register VBLK WIDTH Gatency=4) BK WIDTH OPBN_ WIDTH
M Main Stream \
H direction period A
before 8b10b encoding
r \
| 6276 pirels |
iHOBamaw\m <onsor lgnored HOB area with Effective pixels | Active pixels | Effective pirels |
| Tobid ‘:[’::]’ | 6244[pix] | alpin] |
pixel data o . e
(LINK 0) -
. — /
Example of Payload Data Format Payload data format exchange /
( TH= 1XHS = 4,990 INCK T / h
SLVS-EC IIF Pack
(LINK 0) Latency Idle Start Code H::d:: Payload data [RAW16 pixel to byte convert + ECG parity byte] End Code Deskew Code | Idle Hblank
= 1704 . e 5] ane 5 s es] Hane s]tane e
= 170ck@INCK 72MHz | Cod. 4[bytes] Az 24[bytes] 12,792(bytes] 4[bytes] X 4[bytes] % Cod
e
XHS ]
= == == |=== o= |~ |o
elelo|-lalo | |~(~|l=|=|= o |ale|lo| Sl x| x|x|=x|2]|2
DOP/MI0] == |8|a|a|T|T|Z[s]5]= H = MK HHEHEHE N E (2| 2(E|3|8(&|&|=]|=
= - of-|a]|e R
DOPIM[1] 2|2 2155152 |2 |2 5 = B FF R
sl = 0o e 2 H zlz|z1z2 2 ofl-|a|o|e]|z]|]2]e
DOP/M[2] HEEE B EHEEHEBEEH : BE HEHER Y - BEEEEHBEEEE
- o|l-|w[o|S]|T ||
outputdata | DOP/M[3] HEI IR EEE 8 2|22 (5|52 2=
befere 8b10b
i 2lele|z|e|e HE HHHEE HIEE- : ez o= SIS SIS o [ o
encoding DOP/M4] 22|35 a8 222|327 2228 HEH B Z|2|8|8|2|Z(2|8 ==
o - Szl e|e
DOP/MIS] 2203558222 g E|3|3|3(Z(2|5|a %%
s |2 = zlz |z = = H - = H ol-|a|e|S|z |2 el
DOP/M[6] 228|384 = \2|2|52|2 ] |z|2|= = HEH - B E|E|2(2(8\2|3(8 ==
- of-|a]e
DOP/M([7) 2123|5552 |2 | : HEHBEBBEBE
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2) J

Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

Start Code

Ignored HOB lgnored area of Active pixels Payload format MSB |  |End Code
effective pixel Deskew Code

Hos Margin for color Ivalid Payload formatLSB | |Idle Code
processing

Overflow drain Dummy data Packet Header

e
&

Parity byte
Payload Stuffing

Lane Stuffing

" Payload Data Format varies each AD bit and word length.
This Payload Data Format is example of Mode1-a All-pixel Readout Mode 2-parallel ADC readout (AD 16 bits, Word Length 16 bits).
See “SLVS-EC Specification Version 1.2” for detail of Payload Data Format of other mode.

Fig. Drive Timing in Model All-pixel Readout Mode 2-Parallel ADC Readout
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SONY IMX571BQR-C
Mode3: All-pixel Readout Mode Digital Overlap Drive
| Register setting Front V blank |
Register setting Black dummy area
Register setting OB area without sensor
22 VOB area with sensor
.
B
4 Effective pixels

A
$
I = 0 %)
= < 9] ©
E S a 4168 Active pixels =3
il 2 o o
& 2 2 2
e 6 %
16 6244

. ‘ E
4 Effective pixels
A

Rear V blank

q

Fig. Readout Image Diagram in Mode3 All-pixel Readout Mode Digital Overlap Drive
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Timing Chart

M Main Stream

IMX571BQR-C

V direction period 1V=8468XHS
xvs I I
xes [TV - Crrrmmy - -y -
Ignored
Latency=7) | BK WIDTH OPBN_WIDTHR2
Related Register VBLK_WIDTH X2 (atency=7) VOB ares with
Front Vblank Black Dummy | OB area without sensor | VOB area with sensor sensor | Effective pixels Active pixels Effective pixels AN
Line Valid 19 0% 102 22% 2% ax 4168 % 4% (RHS1 x2H +2%
(Long Exposure)
Line Number
Ignored
Black Dummy 0x2 B area with
Related Register (RHS1 >2) 4 y sensor g
Front Vblank Fromt Vblank /'OBE‘:::"”“"“‘ VOB area with sensor Effective pixels Active pixels Effective pixels | (1 dria
ront Vblanl r anstor
Line Valid 1 102 222 2% 4% 41682 4% 2%
(Short Exposure) ‘
Line Number ARE B - - 2 = 2 18 5 5 R = 13] 13| R
(Short Exposure) NN | NENRNEN
EMain Stream e
H direction period P
before 8b10b encoding e
6276 pixels
Overflow, ‘ ‘
HOB area with sensor ‘“”“’ed:?"z:rmaw"h :‘::‘"5 | Effective pixels | Active pixels | Effective pixels
fpi 60pix] Loig | AP 6244[pix] | ki
pixel data o I P e e e N e <|o|e|n - 2
(LINK 0) i R o R B e D 28
- . Payload data format exchange /
( TH= 1XHS = 2,496 INCK / h
SLVS-EC IIF Pack
(LINK 0) Latency Idie Start Code H:Zd:: Payload data [RAW16 pixel to byte convert + ECC parity byte] End Code. Deskew Code | Idle Hblankin
- 1700KOINCKT2MHz | Code | dlbytes]dane | ot 12.792(bytes] 4lbytes]dane | 4lbytes]ane | Code €
XHS
= =|=|= =|=|=|= = o= |a|m™
2lele|z (2| (s]s|=|= P Pl el 2lalgle | SIalSlel=l2l=|=l2]|2
DOP/M[0] HEE R I EEE EHEE IR HEIEL = I E R E
o Sao I I I P P I
of|o|ofl—|a|m alala 2|alals|x slzlel|el2|z(S(2]e|e
DOP/M[1] HEEIEEIMIBEBEEE =S IR EANE g|8|8|5|5 €Mz |z|z(z |8 |5(8(8|=|=
= s|=z|= =l=[=z]=z]= of—|a|e
= sl=|a|2|w|le|le]|=|=|= > bl = = I e o |- (o = o
DOP/M[2] = 3|3 |3 |a3|2|2|2|2 |5 2(8(% gggggg'ﬁﬁﬁﬁéa'&g!
o o e J I O ol -«
o oflc|alo|(<|<|cl2l=]2]... 2lz2l=z|=z= ci-(al=1S[(Z (2|22
outputdata | DOPM[3] HEE P EEE SR B R E HREHE HHEHEE ® EEEEEHEEEE
befere 8b10b — —1
i e ol-|al|elo|alal==|2].|2|2|2|2 z z HEFH H (= o= (G | B et S ! Y
encoding DOP/M[4] = 3|3 |3 |3|2|2|2|<|c]2 El B g g MR 5&3333355553
e o o Slos = cl=l=l=
ERARCH R B IV el ENR ENR Y SR ola|e|o ° © glz|2 = oS 2 =2 x|=l22
DOP/M[5] HEEIEIEIMIEE I s HEHEEEEE E g|5|S5 €2 z|z|e(z |8 |8|8|8|=|=
= = = = =|=|= = of—|a|e
o|o|o|l-|a|w|_ s|s|= = =122 z o~ |a|e ole
DOP/M(6] 2|23 |8|8|8|= HEEEEEEHAN = N HEIE SlE9 )z |z|z|z|2|2|2|8 2|2
nnmeE o o e S P
elelolz|a|alala|el2|=2(2 = = = zlsl2 © Slis e SSSS 2 | 2
DOP/M[7] IR P ES R 8 S R =) B B & ZIEIEIME|E|2 2|2 |a|2|2|2|8|2|=
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
_ (ECC option = 2) )

Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

Ignored area of
Ignored HOB effective pixel
OB Margin for color

processing
Overflow drain Dummy data

Active pixels Payload format MSB

Payload format LSB

Invalid

Packet Header

Start Code
End Code
Deskew Code

{3 Parity byte

E Payload Stuffing
E Lane Stufing

Idle Code

" Payload Data Format varies each AD bit and word length.
This Payload Data Format is example of Mode3-a All-pixel Readout Mode digital overlap drive(AD 16 bits, Word Length 16 bits).
See “SLVS-EC Specification Version 1.2” for detail of Payload Data Format of other mode.

Fig. Drive Timing in Mode3 All-pixel Readout Mode Digital Overlap Drive
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SONY IMX571BQR-C

Mode5: Vertical 2/2-line and Horizontal 2/2-line Weighted Binning Readout Mode

Register setting Front V blank
Register setting Black dummy area
Register setting OB area without sensor
10 VOB area with sensor
A,
'Y
2 Effective pixels

<]
1%}
=
)
"
= 0 0
£ 0 o %
< a 2084 Active pixels a
Q [} Q
5 2 2
20} Q o
o £ £
I w i}
8 2 3122 2
. t E
2 Effective pixels

Rear V blank

Fig. Readout Image Diagram in Mode5 Vertical 2/2-line and Horizontal 2/2-line Weighted Binning Readout
Mode

40
39 The pixel address of reading pixels are below.
38 Vertical direction :
Redline:1+4nand 3 +4n
37 Blue line : 2+ 4n and 4 + 4n
36 (n:0,1,2..)
Active 35 2 of 2 lines in the vertical direction are 1:3
pixels 34 weighted binning averaged.
83 Horizontal direction :
32 Red column : 4m and 2 + 4m
31 Blue column : 1+ 4m and 3 + 4m
30 (m:0,1,2-)
29 2 of 2 lines in the horizontal direction are 1:3
A 28 weighted binning averaged.
Egsgge % ;; The weighted binning average is as follow.

v 25
Ignored VOB 24 4+4n line 3
area with sensor
22
21 3+4n line

I E
20
VOB area 18 2+4n line . .
with sensor 17

16
15 1+4n line
14

4m column 2+4n column

1+4m column 3+4n column

8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 35

L L] 1A >
R —— Ignored HOB ]
Readout Ht?B area area with E £ | Effective Active
direction with sensor sensor 52 pixels pixels
3¢
©

Fig. Binning Image
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SONY

Timing Chart

EMain Stream

Ignored VOB area

IMX571BQR-C

V direction period 1V=2116XHS with sensor
Front Vblank Black Dummy | 022 1 y05 area with sensor fffective Active pixels [Ffective Rear v
without sensor. pixels pixels | blank
10 o 4 10 2 2 2084 2 2
xvs i
XHis IR sl UV 0Ty
Line Valid
Line Number ‘ 2|z|a|g|s|z |z ‘ 2|2
Related Register VBLK_WIDTH (Latency=6) BK WIDTH OPBN_WIDTH
EMain Stream o |
H direction period e |
before 8b10b encoding e |
3138 pirels 2 pixels
| |Effective| |Effective
i i i i Ignored
HOB area with sensor | Invalid | pixels | ‘;‘;‘;’2%"*‘:]'5 [ piels | g7
8o L abin | 2bid | | 2bpi
pixel data o . - 3
(LINK 0) %
T Payload data format exchange
( 1H= 1XHS = 906 INCK
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H“d"‘ Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]Xane “E:yt:;] 4,808 [bytes] 4lbytes]¥ane | 4lbytes]®ane | Code an
XHS
= = s e s|=s|=s e oo
- Slzls(2zlzlz]= . | [P e v el O 1 SlzlEls = K
DOP/M[0] 223 |as|a =202z |3 B0 zlglg|ES Ele(e|e|g|8|8|8(=]=
ol elalelalelelelel=]=E = HEHMYHE = ol-|alole|z|g|2]ele
DOP/M[1] 2(za|a|ala 2|22 |a|T| B38| TR | Te|z|(2|2|8|8|28|==
E = elel B2 5
= & = =8B |= = of-|a|e
o el-|al2|w|e|w s[5 = b= = o s e SR e[| 2 | 2
DOP/M[2] SRR IR PRI = SRS R E|z(E|8(8|8|8|8 (==
= = =8 s (== L2 ol |a |
elelolz(a|2|s|s|x]= =lls IS = el 2 5| (= il I B [ ol o i I Y
outputdata | DOP/M[3] SR E R B R S S E R = B SRR E|E|8|85|2|8|8|=|=
befere 8b10b = =1 1= B =1
i 2lele|z|a|e s|=[2 |2k R H = =l I Bl B o B B R Y
encoding | DOP/M[4] 2|23 |a|6|5|2|2 25|30 |88 & g zlz|z|z|5|2|3|8|2|2
- = |=[8 |= = = oo
olelol=|a|o|a|a|s s |25 = > ol-|ae o |0
DOP/M(S] ==|8|3 3|82 2| T|T|5 x| 33 g z|z|e(e|2|2|2E ==
= =[=[= L of-|ale
elelol-|x|a| = = a2l 2 . = 2| S sl xx|=]=|2]2
DOP/M[6] 2|2|&|5|5|5|= B E N e BlE(B|2(8|8|8|8 (==
" ofl-|a|e s|=la| |2 == z ofl=|slo|elz|y]|e a
DOP/M[7] = G|a|a|3|2|2 (2|52 HYHE g Z|E(E(2|E|2|2|3 =
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2)
Transferring data to RX after 8b10b encoding.
Logical layer legend Physical layer legend
Start Code
Ignored HOB lgnored area of Active pixels Payload format MSB End Code 3| Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode5 Vertical 2/2-line and Horizontal 2/2-line Weighted Binning Readout Mode
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[Confidential]
SONY IMX571BQR-C

Mode6: Vertical 1/3 Subsampling, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank
Register setting Black dummy area
Register setting OB area without sensor
8 VOB area with sensor
P
2 Effective pixels

S

1%

f=4

Q

"

= 0 0
E 2 2
= = 1388 Active pixels =
o [ [
@ 2 2
fn) o o
o) (<} (<}
T & ]
4 2080 1

. ‘ E
2 Effective pixels
Y B
Rear V blank

e 40
39
38
— 37
36
Active 35
pixels D Y
33
32
e 31

30

The pixel address of reading pixels are below.
Vertical direction :
Redline:1+6n
Blue line : 4+ 6n
(n:0,1,2..)

Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column: 3+ 6mand 5 + 6m and 7 + 6m
(m:0,1,2-)
Horizontal weighted binning ratiois 1:2: 1

— ) O
Effective 27
pixels 26

—7) 5

Y
Ignored VOB 24
area with sensor 23
— 02
21

20

VOB area 18
with sensor 17
— 16

15
14

8 9 1011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Readout
direction

_ HOB area —“ Ignored HOB

. area with
with sensor

Effective —“ Active
sensor pixels pixels

Overflow }
drain pixels f

Fig. Binning Image
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SONY IMX571BQR-C

Timing Chart

EMain Stream

V direction period V= 1418XHS
Front Vblank Black Dummy | OB area without sensor | VOB area with sensor 0" Active pixels Fffective Rear v
pixels pixels | blank
12 o 4 8 2 1388 2 2
xvs i
o ininininininininininininininininin i I nin
Line Valid
Line Number ‘ ------ . 5‘;22 NHEEEEEE
Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH
g e
EMain Stream P -
H direction period I
before 8b10b encoding P Effective i p
- vl .
S pixels o] e
P 1pix] 4
2092 pixels \
Active pixels |
2080(pix] h i
pixel data a
(LINK 0) S
L \
R Payload data format exchange
( TH= 1XHS = 454 INCK 7
SLVS-EC IIF Packet
(LINK 0) Latency Idle Start Code H“: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane 24?: er 3,216[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an
e vies]
XHS
= = =B | s|s|= i =]=[= ol=lel®
2 ol=|aleols|~|~]|= lenl S | o | = ol-|y|e ZlE € )
DOP/MI0] AR A R S S R R S & ER'S e ES EAER =- EaE Bl3|z|8|&|2|2|8|=|=
olelo|= 2 [=M=1=| EI=FE =02 = b2 P O S S S Y O
DOP/M[1] HEEEIE I HEHEE R R R H HEE R EEE
2 = 22| BIRE g B8 £ RS
= & = =8B |= ==L of-|o|e
) Sz |92 e |e|w |2 |5 ol a b= 2|3 23 2SSl |xlx|x(2|2
DOPIME2] BB EEE RN - SEREE S HEHH HEHEHEEHEEE
o = =8 s (== L= |= ofl-|a|e
elelolz|a]o s = . ol = |2 ol-lalole|zlelo]e|e
outputdata | DOP/M[3] =|23|a(5|5| 22 E(S|D = e 2" |3|8|s|EEE|E|8 M EHEHEHEE
befere 8b10b = — — = —
h = =|=| B = of-|a]e
encodin, slelelz|dlelolalal=|=[2.. |2 [Fd e [F Y =l el B Sl lz(2]2
H DOP/M[4] =|=|8|8|a|8 (22|20 z‘@@g g 213z 3|z|z|2(5|2(2|=|%
ARRE LB = == = = slelalalel=ll=]. .
DOP/M[5] SR R A R £ B R R R z 219z |z |5 |2|3(8|8|2|2|2
o|lolo|—|a|o|_ 2= sl=|=2 L= ol-|a|o|o|=|~lo]s]e
DOP/M[6] 22|33 |a8|a|F H I e - €13z zelz|a|Z|5|5|2|=2=
|l =|e = == H ol-|alole]|=]s]=
DOP/M[7] 2212|3532 2(2(3|=8] |26 5|2 g 218335 |2|2(8|5|2(|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
L (ECC option = 2) J
Transferring data to RX after 8b10b encoding.
Logical layer legend Physical layer legend
[~ | Start Code
- .
Ignored HOB lgnored area of Active pixels Payload format MSB End Code 13| Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing L
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode6 Vertical 1/3 Subsampling, Horizontal 3 Weighted Binning Readout Mode
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IMX571BQR-C

Mode7: Vertical 3/3-line Binning, Horizontal 3 Weighted Binning Readout Mode

Register setting

Front V blank

Regjister setting
Register setting

Effective

Black dummy area
OB area without sensor

VOB area with sensor

pixels

HOB area with sensor

Effective pixels

1386 Active pixels

Effective pixels

S

0 Effective

pixels

Rear V blank

"1 The last 2 lines in black dummy area which is set by BK_WIDTH register are invalid line.
"2 The last 2 lines in OB area without sensor which is set by OPBN_WIDTH register are invalid line.

Fig. Readout Image Diagram in Mode7 Vertical 3/3-line Binning, Horizontal 3 Weighted Binning Readout Mode

Active 35

pixels 34

Effective 27

pixels 26

P

Ignored VOB

The pixel address of reading pixels are below.
Vertical direction :
Red line: 7+ 6nand 9 + 6n and 11 and 6n
Blue line : 10+ 6n and 12 + 6n and 14 and 6n
(n:0,1,2..)

Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column : 3 + 6m and 5 + 6m and 7 + 6m
(m:0,1,2-)
Horizontal weighted binning ratiois 1:2: 1

area with sensor 23
A

VOB area 18

with sensor 17

8 9 1011121314151617 181920212223

P

Y
A

<

24 2526 27 28293031 32333435

—

Readout

HOB area ‘
direction

with sensor

Ignored HOB
area with
sensor

Effective
pixels

Overflow
drain pixels

Fig. Binning Image
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SONY

Timing Chart

EMain Stream

IMX571BQR-C

V direction period 1V=1416XHS - -
Black Dummy OB area without i
Front Vblank sensor VOBareawith | |, Effectiva Active pixels Rear Vblank
o Invalid 4 Invalid sensor pixels
14 ‘T’ 4 2 2 1386 2
xvs I
XHis IR [TUTuy Iy -]
Line Valid
Line Number . - ‘ SABBRE s‘g;:z
Related Register VBLK_WIDTH (Latency=8) BK_WIDTH | OPBN_WIDTH
o 1 The last 2 lines in black dummy area which i set by BK_WIDTH register are invalid line -
g 2 The last 2 lines in OB area without sensor which is set by OPBN_WIDTH registar are invalid ine. T
EMain Stream e
H direction period i
before 8b10b encoding e Effective Invalid
R - pixels  1[pix]
- 1pd 4
2092 pixels \
HOB area with | |Effective|
sensor | Invalid | pixels | "‘;é‘gc‘f;“]'s
alpid | 4lid | 2Dpid | ‘*
pixel data
(LINK 0)
L \
T Payload data format exchange
( TH= 1XHS = 454 INCK
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H“: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane zAFE:yt:;] 3,216[bytes] 4lbytes]dane | 4[bytes]¥ane | Code an
XHS
- = = [6 s|=|= 14 =|=|= oll=l=lls
2 Slzls2 zlzz]= . |z |ola |- BBz 23 =g il B B (el RO RO ) o
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Logical layer legend Physical layer legend
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processing
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Fig. Drive Timing in Mode7 Vertical 3/3-line Binning, Horizontal 3 Weighted Binning Readout Mode
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[Confidential]
SONY IMX571BQR-C

Model0: Vertical 1/3 Subsampling, Horizontal 3 Weighted Binning Readout Mode
Digital Overlap Drive

Register setting Front V blank
Register setting Black dummy area
Register setting OB area without sensor
8 VOB area with sensor
p
2 Effective pixels

S
1%
=4
Q
12
= 0 0
E 2 2
= 2 1389 Active pixels 2
o (] [
® 2 2
8 2 &
I ] w
4 2080 1
1 Effective pixels
B
Rear V blank

Fig. Readout Image Diagram in Mode10 Vertical 1/3 Subsampling, Horizontal 3 Weighted Binning Readout
Mode Digital Overlap Drive

40

39 .-.-...-..- The pixel address of reading pixels are below.
E B EERN

38 Vertical direction :
Red line: 1+ 6n
Blue line : 4+ 6n
(n:0,1,2..)

36
Active 35
pixels 34
33
32

Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column : 3+ 6mand 5 + 6m and 7 + 6m
(m:0,1,2-)
Horizontal weighted binning ratiois 1:2: 1

30
29
28
Effective 27 HEEEEEEEEEE

E B EEDN

pixels 26

Ignored VOB 24
area with sensor 23
22
21
20
—19

VOB area 18
with sensor 17
16
15
14

A,

8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

_ Ignored HOB @
Readout HgB area area with § }_'3 Effective Active
direction with sensor sensor 5 2! pixels pixels

3¢

h=}

Fig. Binning Image
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Timing Chart
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Info length 224bytes + Parity 4bytes Info length 16%Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
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Transferring data to RX after 8b10b encoding
Logical layer legend Physical layer legend
Start Gode
Ignored HOB Ignored area of Active piels Payload format MSB End Code 3| Parity byte
effective pixel Deskew Code.
HoB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing
Overflow drain Dummy data Packet Header E Lane Stuffing

Fig. Drive Timing in Mode10 Vertical 1/3 Subsampling, Horizontal 3 Weighted Binning Readout Mode Digital

Overlap Drive
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SONY IMX571BQR-C

Modell: Vertical 3/3-line Binning, Horizontal 3 Weighted Binning Readout Mode
Digital Overlap Drive

Register setting Front V blank
Register setting Black dummy area "
Register setting OB area without sensor

VOB area with sensor

Effective pixels

1386 Active pixels

HOB area with sensor

Effective pixels
Effective pixels

S

0 Effective pixels

Rear V blank
"1 The last 2 lines in black dummy area which is set by BK_WIDTH register are invalid line.
"2 The last 2 lines in OB area without sensor which is set by OPBN_WIDTH register are invalid line.

Fig. Readout Image Diagram in Mode11 Vertical 3/3-line Binning, Horizontal 3 Weighted Binning Readout Mode
Digital Overlap Drive

The pixel address of reading pixels are below.
Vertical direction :
Red line: 7 +6nand 9 + 6n and 11 and 6n
Blue line : 10+ 6n and 12 + 6n and 14 and 6n
(n:0,1,2..)

Active 35
pixels 34

Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column : 3+ 6mand 5+ 6m and 7 + 6m
(m:0,1,2-)
Horizontal weighted binning ratiois 1:2: 1

Effective 27
pixels 26

Ignored VOB T 24
area with sensor 4 23

VOB area 18
with sensor 17

8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

»

e 2 HOB area ‘ Ignored HOB

4
A

»

Readout
direction

Effective Active

with sensor area with
pixels pixels

sensor

Overflow
drain pixels

Fig. Binning Image
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Timing Chart
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IMX571BQR-C
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Transferring data to RX after 8b10b encoding
Logical layer legend Physical layer legend
Start Code
lgnored HOB lgnored area of Active pixels Payload format MSB End Code S Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code E Payload Stuffing
processing
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode11 Vertical 3/3-line Binning, Horizontal 3 Weighted Binning Readout Mode Digital

Overlap Drive
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SONY IMX571BQR-C

Model2: Vertical 1/5 Subsampling, Horizontal 3 Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
p
S
1%
f=4
o]
2
= 0 0
E g g
2 z 832 Active pixels E
o o o
3 2 2
o o o
o) D (<}
I & &
4 2 2080 1
Y B
Rear V blank

Fig. Readout Image Diagram in Mode12 Vertical 1/5 Subsampling, Horizontal 3 Weighted Binning Readout
Mode

s 4]
40

39

38

37
— 36
Active 35
pixels 34
33

32
— 31
30

29

28
Effective 27
pixels 26
25
Ignored VOB 24
area with sensor 4 23
) 22

21
20
19
VOB area 18
with sensor 17

The pixel address of reading pixels are below.
Vertical direction :
Red line : 1 + 10n (except 21*" line)
Blue line : 6+ 10n (except 26" line)
(n:0,1,2..)

Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column : 3 + 6m and 5 + 6m and 7 + 6m
(m:0,1,2-)
Horizontal weighted binning ratiois 1:2: 1

—— 16
15
14
13
12

8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Active
pixels

Effective

Ignored HOB
pixels

Readout HOB area ‘ area with
direction with sensor sensor

Overflow
drain pixels

Fig. Binning Image
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Timing Chart
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Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

IMX571BQR-C

[ Start Code
lgnored HOB Ignored area of Active pixels Payload format MSB End Code {3 Parity byte
effective pixel |__|Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing L]
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode12 Vertical 1/5 Subsampling, Horizontal 3 Weighted Binning Readout Mode
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SONY IMX571BQR-C

Model3: Vertical 3/5 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%
=4
[
2 %] %]
k= T T
2 X Ve b X
= ol 832 Active pixels %
o ] [
3 2 2
o o 31
(] (<}
2 i i
4 2080 1
y B
Rear V blank

Fig. Readout Image Diagram in Mode13 Vertical 3/5 Subsampling Binning, Horizontal 3 Weighted Binning

Readout Mode
44
43
42
41
40
39
38
37
36
Active 35
pixels 34
33
32
31

The pixel address of reading pixels are below.
Vertical direction (VOB area):
Red line : 1 + 10k and 5 + 10k and 9 +10k
Blue line : 2 +10k and 6+ 10k and 10 + 10k
(k:0,1)

Vertical direction (Active area):
Red line : 31 + 10n and 35 + 10n and 39 +10n
Blue line : 36 +10n and 40+ 10n and 44 + 10n
(n:0,1,2-)

Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column : 3+ 6mand 5 + 6m and 7 + 6m
(m:0,1,2-)
Horizontal weighted binning ratiois 1:2: 1

Effective
pixels

Y

Ignored VOB
area with sensor

VOB area
with sensor

8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 323334 35

I

Effective Active

Ignored HOB
pixels pixels

area with
sensor

Readout HOB area
direction with sensor

Overflow
drain pixels

Fig. Binning Image
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Timing Chart
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Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

Ignored HOB

HOB

Overflow drain

Ignored area of
effective pixel

Margin for color
processing

Dummy data

Active pixels Payload format MSB

Invalid Payload format LSB

Packet Header

Start Code
End Code

[ |Deskew Code

Idle Code

|3 Parity byte

E Payload Stuffing

H Lane Stuffing

Fig. Drive Timing in Mode13 Vertical 3/5 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode
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SONY IMX571BQR-C

Model4: Vertical 1/7 Subsampling, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Registe e g OB area 0 e 0

4 VOB area with sensor
S
1%
f=4
[
2
= 0 0
E g g
i 2 594 Active pixels s
13 [} 3
3 2 2
o o o
o) D (<}
T & &
4 2 2080 1
< B
Rear V blank

Fig. Readout Image Diagram in Mode14 Vertical 1/7 Subsampling, Horizontal 3 Weighted Binning Readout
Mode

44

The pixel address of reading pixels are below.
Vertical direction :
Red line : 1 + 14n
Blue line : 8 +14n
(n:0,1,2-)
Horizontal direction :
Red column : 6m and 2 + 6m and 4 + 6m
Blue column : 3 + 6m and 5 + 6m and 7 + 6m
(m:0,1,2--)
Horizontal weighted binning ratiois 1:2: 1
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40

39

38

37
— 30
Active 35
pixels 34
33

32

31

30
—29
28
Effective 27
pixels 26
25
Ignored VOB 24
area with sensor 23
— 02
21

20

19

VOB area 18
with sensor 17
16

14
13
12
11

8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 323334 35

B e HOB area ‘ Ignored HOB

y area with
with sensor
sensor

Active
pixels

Effective
Readout pixels

direction

Overflow
drain pixels y

Fig. Binning Image
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SONY

Timing Chart

EMain Stream
V direction period

Line Valid

1V=616XHS
Front Vblank Black Dummy | OBarea | VOBarea with Active pirels Rear V
without sensor_ sensor blank
12 o 4 4 594 2

IR

UV ATV

—

Line Number

607
608

IMX571BQR-C

Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH
MMain Stream e |
H direction period Pt |
before 8b10b encoding e ) {
e Effective Invalid |
e pixels 1[pix] |
2092 pixels 1opd \
HOB area with | |Effective|
sensor | Invalid | pisels | Fepets
4[pix] | 4[pix] | 2[pix] | i
pixel data | -
(LINK 0)
L \
T Payload data format exchange
( TH= 1XHS = 344 INCK
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H::d: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
“1700KOINGK T2MHz | Code | dlbytesldane | et 3.216[bytes] 4lbytes]tane | 4lbytes]dane | Code
XHS
= = =B | s|s|= i =]=[= oll=lel®
o slclalaln|n|s]= . P g g =g O R R =z s
DOP/M[0] SR I B N F A R E = B HEEN BN = HEEEHEBEEEEE
olelo|= 2 [=M=1=| EI=FE =02 = b2 DY O S O O
DOP/M[1] HEEREIFHEHEHEEE - HER TR EE B2 HEEEEEEEEE
E = elel B2 % B8 S RS
= & = =8B |= == |- of-|ale
o Solz|y|2|e|w|w =2 |5 ol a b= > | = 22 2 S YIS = xx]x]2]2
DOP/M[2] = ala 3|32 (22T~ & |2 3%“5 B3 = I HEE
o = =8 s (== L= |= ofl-|a|e
elelolz|a]o s =| . ol = |2 ol=|alolelz|y|2|ele
outputdata | DOP/M[3] =283 (5|a T\ 2|30z 3|5z REIE|2|2 ez |z(E (2|28 =
befere 8b10b = — 1= — = —
. = l=|=| [ = of-|a]e
encodin, slelelz|dlelolalal=|=[2. |2 F e [F s =l el B Sl lz(2]2
€ | DOP/M[4] 212\303(8)4\2 2|23\ 25|58 |e| "k g 219133 8|2 2|5 |2|3|2|=
o El=F]=]| |= [=] ol-[a]e
elelo|z |9 oo s|(2|..F Z. - 2zl 2|
DOP/M[5] =|2|a|a|a|a 222|032 E]s k]| |3 ] €12z |8|z|2|2|8|5|8|2|2
o s|=]=F L= o[=[«[=
elelol-|x|a| = PO ol el . = SIS Slxx|=x|>]2]2
DOP/M[6] HEIEIERIEE B 23 €191z (2|8 |2|2|8|8|2|=|2
° ol=|al2lele|e]=]=]2]..2 == = ol=|alo|elz|e o
DOP/M([7] HEEFPIFMEHEHE S EEH - HE g 212/3 3|22 5|2|3|2|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2)
Transferring data to RX after 8b10b encoding.
Logical layer legend Physical layer legend
[~ | Start Code
Ignored HOB lgnored area of Active pixels Payload format MSB End Code 13| Parity byte
effective pixel L |Deskew Code
HOB ;ﬂrzrczejzsfl:rg color Invalid Payload format LSB Idle Code E Payload Stuffing
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode14 Vertical 1/7 Subsampling, Horizontal 3 Weighted Binning Readout Mode
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SONY IMX571BQR-C

Model5: Vertical 3/7 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%
=4
[
2 %] %]
k= T T
2 X Ve b X
= ol 594 Active pixels %
o ] [
3 2 2
o o 31
(] (<}
2 i i
4 2080 1
- B
Rear V blank

Fig. Readout Image Diagram in Mode15 Vertical 3/7 Subsampling Binning, Horizontal 3 Weighted Binning
Readout Mode

:3 = = = = = = = = = = = = = = = = m The pixel address of reading pixels are below.
i Vertical direction (VOB area):
Red line: 1+ 12k and 5 + 12k and 9 +12k
44 Blue line : 2 +12k and 6+ 12k and 10 + 12k
43 (k:0,1)
c,_ 42 Vertical direction (Active area):
Red line : 29 + 14n and 35 + 14n and 41 +14n

Blue line : 36 +14n and 42+ 14n and 48 + 14n

(n:0,1,2-)

Horizontal direction :

Active 37 Red column : 6m and 2 + 6m and 4 + 6m
pixels 36 Blue column : 3+ 6m and 5 + 6m and 7 + 6m
35 (m:0,1,2-)
34 Horizontal weighted binning ratiois 1:2: 1

Effective 27
pixels 26

Ignored VOB 24
area with sensor 23

VOB area 18
with sensor 17

8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Effective Active
pixels pixels

_ HOB area Ignored HOB

area with
sensor

Readout 1
direction with sensor

Overflow
drain pixels

Fig. Binning Image
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SONY

Timing Chart

EMain Stream
V direction period

Line Valid

1V=616XHS
Front Vblank Black Dummy | OBarea | VOB area with Active pirels Rear V
without sensor_ sensor blank
12 o 4 4 594 2

IR

—

U - AU

Line Number

607
608
615

IMX571BQR-C

Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH
EMain Stream P - |
H direction period Pt |
before 8b10b encoding P Effective Invalid |
e pixels  1[pix] |
- 1
2092 pixels B |
HOB area with | |Effective| \
sensor | Invalid | pisels | Heets \ |
apid | 4bid | 20id | ™ N
pixel data | -
(LINK 0)
L \
T Payload data format exchange
( TH= 1XHS = 344 INCK
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H“: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700kaINCK 72MHz | Code | 4[bytes]ane cacer 3,216[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an
24(bytes]
XHS
- = = @ s|=|= 14 =|=|= ole|alole|=|~]|e
DOP/MIO HEHERIFEBEEHEHEE : B RE IR EHEHE E FFEREREREEHEE
(0] HEEEEEEEEE BN - HaNEHEN tHHEE - BEEEEEEEEE
= = == & =2 = Ll = | oo
2lelo|z|o(2|le|e|lel=|=]2]...|2 = = z = @3 > 2 iz = ol
DOPM[] SEEEERE R EE - BE S H e S EE R
= & = =@ |= == |- of-|ale
o Solz|y|2|e|w|w =2 |5 ol b= 2|3 23 2SS S = x]x(2]2
DOP/M[2] = Gla 3|32 (22T~ |2 3%“5 Sz |80z 2|z (8|2 |2 |5[8|2 =
o = =8 s (== L= |= of-|a|e
2lelo|z ooy s s|S =lls o || |---B2l 2|2 |e S S S s =l=|2]|2
outputdata | DOP/M[3] SR R R R S Y = EY S R RN EREL O = BRI R R F A E R
befere 8b10b = =1 1= B =1
h 3 of-|a|e
encoding DOP/M[4] 2l2lelz|g|222|2]|=(=1F | |sfido|a|[Eq s Slzlslalzlzlsls|2]2
4 HEE R e RE S EHEN g €% z|z|a||2|8)|2|3|2|3
- = |=[8 |= = = ol |a|e
elelo|z |9 oo s|(2|..F Z. - =8 e e 2|
DOP/M[5] =|2|a|a|a|a 22205 EY sk e||3 ] €12 z|e|z|8|2|8|2|8|2=
= =[=[=f L of-lafe
elelol-|x|a| = = a2l 2 . .23 S sl |o x> |=x|=|2]2
DOP/M[6] HEIEIERIEE B B 23 €191z 2|2 |2|2|5|8|2|=|=
° ol=|alelele|e|=]=]2]. .2 == = ofl=|alo|elzlx]e o
DOP/M([7] HEEFPIFEEEHE S R E g 212/3z\2|2 5|2 5|2|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2)

Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

[ Start Code
lgnored HOB Ignored area of Active pixels Payload format MSB End Code {3 Parity byte
effective pixel |__|Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing L]
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode15 Vertical 3/7 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode
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SONY IMX571BQR-C

Model6: Vertical 1/9 Subsampling, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%
f=4
o]
2
= 0 0
E g g
2 z 462 Active pixels E
o o o
3 2 2
o o o
o) D (<}
I & &
4 2 2080 1
' B
Rear V blank

Fig. Readout Image Diagram in Mode16 Vertical 1/9 Subsampling, Horizontal 3 Weighted Binning Readout
Mode

48
47 The pixel address of reading pixels are below.
46 Vertical direction (VOB area) :
45 Red line : 1 + 14k
44 Blue line : 8 +14k (k: 0, 1)

Vertical direction (Active area) :

Red line : 29 + 18n

40 Blue line : 38 +18n  (n:0,1,2 ")
39 Horizontal direction :
38 Red column : 6m and 2 + 6m and 4 + 6m
Active 37 Blue column:3+6mand5+6mand7+6m  (m:0,1,2-)
pixels 36 Horizontal weighted binning ratiois 1: 2 : 1

35,

31
30
< 29
28
Effective 27

pixels 26
25

Ignored VOB 24
area with sensor 23
22
21
20
19
VOB area 18
with sensor 17
16

14
13
12
11

8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Active
pixels

Effective
Readout pixels

direction

> HOB area ‘ Ignored HOB

. area with
with sensor
sensor

Overflow
drain pixels

Fig. Binning Image
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SONY

Timing Chart

EMain Stream
V direction period

Line Valid

IMX571BQR-C

1V=484XHS
Front Vblank Black Dummy | OBarea | VOB area with Active pirels Rear v
without sensor. sensor blank
12 o 4 4 462 2

I

—

U - A

Line Number

475
476
a7
a78
a19
480
483

Related Register VBLK_WIDTH (atency=6) BK_WIDTH OPBN_WIDTH
EMain Stream P - |
H direction period Pt |
before 8b10b encodin e " /
9 e Effective Invalid |
e pixels 1[pi |
2092 pixels 16 \
HOB area with | |Effective|
sensor | Ialid | pixels | Hepets
apid | 4bid | 2Dpid | ™
pixel data | -
(LINK 0)
L \
T Payload data format exchange
( TH= 1XHS = 344 INCK 7
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H“: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane zAFE:yt:;] 3,216[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an
XHS
- = = @ s|=|= 14 =|=|= ole|alole|=|~]|e
DOP/MI0] = SIS = = (2] = Zle s Bl sima-|Zle|al--BRl 2|23 E FEIEIR IR AR AR e
(0] HEEEEEEEEE BN - HaNEHEN tHHEE - BEEEEEEEEE
= = == & =2 = Ll = | oo
e2lelo|z (o (2le|elel=|=]2]...|2 ol I I z = @3 > 2 = RN o |0
DOPM[] SEEEERE R EE - B H A S EE R
= & = =@ |= == |- of-|ale
o ol-|a|2n|w|w =25 = P b= 2|3 23 = (IS B B Rl v (Ul o o I )
DOP/M[2] 3 a|a|3|3|2 |2 (2|0 e M3 SEJE' 5532&'&3335553332
o = =8 s (== L= |= of-|a|e
2lele|z|alely | s s|= =lls s || |---B2l 2|2 |e S S S s =l=|2]|2
outputdata | DOP/M[3] SR PR R R S Y = EY S R EN i EREL R = BRI R F A E R
befere 8b10b = k== B =1
; 3 of-|a|e
encoding DOP/M[4 2lziclzl2(2e|el2|z(21F]|c iy =] Mo 2 Slzlzlzlzlz22|22
[4] 22|55 |a|5|2|2|2|5|3]] 2 EEHN H €190z |z (5|2 332|522
oo - - = === = = ol-la|ele|z|¥|2e|e
bOPIM olelelzlalolala]|s = N = = = SHSIISH S S| < | 2
OPME] S A E A Rl PO i =3 Rl g 2195|523 (2|2|3|=|=
= =[=[=f L of-lafe
ololo|-|alo]|_ s N X ez ol-la|ole|z|2|2e|e
DOP/M[6] HEIEIERIEE B 23 €191z 2|2 |2|2|5|8|2|=|=
° ol=lalolele|e|=|=2]|. |2 2|z = ofl=|alo|elzlx]e o
DOP/M([7] HEEFPIFMEHEHE S B HE g 212/3z\2|2 5|2 5|2|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
L (ECC option = 2) J

Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

Ignored HOB

HOB

Overflow drain

Ignored area of
effective pixel

Margin for color
processing

Dummy data

[ Start Code

Active pixels Payload format MSB End Code |3 Parity byte
|__|Deskew Code

Invalid Payload format LSB Idle Code E Payload Stuffing

Packet Header

H Lane Stuffing

Fig. Drive Timing in Mode16 Vertical 1/9 Subsampling, Horizontal 3 Weighted Binning Readout Mode
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SONY IMX571BQR-C

Model7: Vertical 3/9 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%}
f=4
o]
2
= 0 0
2 z 462 Active pixels E
o o o
3 = 2
o o o
o) D (<}
I & &
4 2 2080 1
' B
Rear V blank

Fig. Readout Image Diagram in Model7 Vertical 3/9 Subsampling Binning, Horizontal 3 Weighted Binning
Readout Mode

O
e The pixel address of reading pixels are below.
49 Vertical direction (VOB area):
= Red line : 1+ 12k and 5 + 12k and 9 +12k
Blue line : 2 +12k and 6+ 12k and 10 + 12k
44 (k:0,1)
—A43 Vertical direction (Active area):

"—42 Red line : 25 + 18n and 33 + 18n and 41 +18n
—y Blue line : 34 +18n and 42+ 18n and 50 + 18n
40 (n:0,1,2-)
- Horizontal direction :
pixels 35 Red column : 6m and 2 + 6m and 4 + 6m

Blue column : 3 + 6m and 5 + 6m and 7 + 6m
——34 (m:0,1,2)
e,—33 Horizontal weighted binning ratiois 1:2: 1
32

Active

29
28
Effective 27

pixels 26
e 25

Ignored VOB 24
area with sensor 23

VOB area 18
with sensor 17

8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

¢
Ignored HOB
area with
sensor

Readout

direction with sensor

Effective Active
HOB area pixels pixels

Overflow 1
drain pixels

Fig. Binning Image
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SONY IMX571BQR-C

Timing Chart

EMain Stream

V direction period 1V=484XHS
Front V blank Black Dummy W‘m"‘if:‘f‘w Wi:;::””‘ Active pixels V(:L'aa:u‘
12 0 4 4 462 2
XVS J
xHs IRl SJTUT -TTUTvywmy
Line Valid
Line Number © ‘ 2ls|z|x|s SIE|5|5|5 88|88
Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH

Frame

EMain Stream g |
H direction period e |
before 8b10b encoding P |

- Effective Invalid |

R pixels 1[pix] |
. 1lopd
2092 pixels
HOB area with | |Effective Active pixels N |
sensor | Invalid | piels | 20800ir] A\
4[pix] | 4lpix] | 2[id | AR

pixel data | -
(LINK 0)

—— \,
R Payload data format exchange
( TH= 1XHS = 344 INCK A
SLVS-EC IIF P
(LINK 0) Latency Idle Start Code H“d"‘ Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 170clk@INCK 72MHz | Code 4[bytes] ¥ane 3,216 [bytes] 4[bytes] ¥ane 4[bytes] Hane Code
[bytes] 24Toytes Ibytes] Ibytes] [oytes] n
e vies]
XHS ]
= = =B | s|=|= 1o =|== oll=l=l=
2 Slzls2 zlzz]= . |z |e|> el 2 2|3 £ PR |3 Kl
DOP/M[0] SR I FIE I H S B RS & B B EREARS - AR R & EE AR A A A
olelo|= 2 [=M=1=| EI=FE = 09 = |02 alolel=lalolals
DOP/MI1] HEE PP HEBHEH R - HER SR TRH EH - : BREREEEREE
S = HEN-E 5 R8[ S RS
- ololal? s| B = =@ |= == b2 S D e e B R )
DOP/M[2] HEEFPIFHEEHE PHEES - THEE BREH - = BEREEREEREEE
o = =8 s (== 1o == ofl-|a|e
o—|o|e = Rel - |3 =3 B I Oy el ol o e A
outputdata | DOP/M[3] BEEEE IR S ] = B BRI FE 4 = R AR A R
befere 8b10b = — — = —
) = s[=| B = END
encodin, slelelz|dlelolalal=|=[2.. |2 [Fd e [F s =l el B sl=l22
g DOP/M[4] =|=|8|8|a|8 (22|20 s E§§ g 213z a|z|z|2(3|2(3|=%
oo - b = = (=2 = = = lafele|z(2]e|e
DOP/M[5] SR R P R £ B R o R R z 2123 (3(5(2|2|2|2|2|2|2
o s[=|=F L] o[ ==
ololo|l-|alo|_ s =| [2]|2|=2 X ez ol=|s|e(e|z||2]e|e
DOP/M[6] 22|33 |a8|a|F HEAEEEY R 23 12| e|z|2|2|8|2|8|2=
ofl-|a|e s |& = == H ol elalolo|-|a|
DOP/M[7] 2|23 |a(5|5|2|2|2[5|2|8] |2k 5|2 g 2|83z \2|2|2(8(8|2|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2) /
Transferring data to RX after 8b10b encoding
Logical layer legend Physical layer legend
[ Start Code
Ignored HOB lgnored area of Active pixels Payload format MSB End Code 13| Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing L
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Model17 Vertical 3/9 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode
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SONY IMX571BQR-C

Model8: Vertical 1/13 Subsampling, Horizontal 3 Weighted Binning Readout Mode

| Register setting Front V blank
Regjister setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor

320 Active pixels

HOB area with sensor
Effective pixels

Effective pixels

2080 1

N

Rear V blank

Fig. Readout Image Diagram in Mode18 Vertical 1/13 Subsampling, Horizontal 3 Weighted Binning Readout
Mode

56

55 The pixel address of reading pixels are below.
54 Vertical direction (VOB area) :
Red line : 1 + 14k
53 Blue line : 8 +14k (k: 0, 1)
52 A Vertical direction (Active area) :
Red line : 29 + 26n
44 Blue line : 42 +26n (n:0,1,2 )
43 Horizontal direction :
42 Red column : 6m and 2 + 6m and 4 + 6m
. Blue column : 3+ 6mand 5+ 6mand 7 + 6m (m:0,1,2-)
/;i(;tgz jé Horizontal weighted binning ratiois 1:2: 1
39,

31
30
< 29
28
Effective 27

pixels 26
25

Ignored VOB 24
area with sensor 23
22
21
20
19
VOB area 18 \
with sensor 17 ‘
16 |
15 |
14
13
12
11

8 9 1011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Effective
pixels

_— HOB area ‘ Ignored HOB

. area with
with sensor
sensor

Y

Active
Readout pixels

direction

Overflow
drain pixels y

Fig. Binning Image
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Timing Chart

EMain Stream
V direction period

1V=342XHS
Front Vblank Black Dummy | OBarea | VOB area vith Active pixels Rear v
without sensor sensor blank
12 0 4 4 320 2

xvs i
XHs INERRENEEEN SJUTT -0UUTrrrrrryus
Line Valid
Line Number © ‘ ERERR RS 312(8|8|2(8|8|8|3
Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH
EMain Stream e - |
H direction period Pt |
before 8b10b encoding —— {
e Effective Invalid |
e pixels 1[pix] |
B 2092 pixels 16 \
HOB area with | |Effective |
concor | bwalid | s | fetvepicl
4[pix] | 4[pix] | 2[pix] |
pixel data
(LINK 0)
L \
T \
T Payload data format exchange
4
TH = 1XHS = 344 INCK
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H“: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700kaINCK 72MHz | Code | 4[bytes]ane zAFE:yt:;] 3,216[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an
XHS
° - = = s e =|=|= k2l === ollalolo]=la]o N
DOP/M[0] SRR R E Y = S R RIS = R MR R R E
ol e 2 =M=z E=E = 09 = |02 0 O S S D O
DOP/M[1] 2|23z (53|22 le|Z1210 |2 @zlaRs B |cEEz ez |z|z|z|8(215]2 2|2
2 = clel B Rg g R 2 RS
— a = &3 = sk = == - of=|a|e
DOP/M(2] HHEREIEHBH S BEET - THEECE 25114 = BEERHEREEE
SE ° 2B |8 2|2 RS
BNE o -] (=M= s|=|=| [ba=]z - -
outputdata | DOP/M[3] HEHE AP HEBEEE B : B EEEEE S HH 2 : B REE
= = 23 2|2|8| R8E|E
befere 8b10b = — 1 — = —
h = (=|=| [ = of-|a]e
elelol-|a|o =i=(2 .|k e [F Y = el B Sl lz(2|2
encoding | DOP/M[4] 2|23 |a(6|5|2|2(2|5|310] sk e & g el3\z|z|z(z |5 5 (5(2(2|2
oo - alallal = === = = ol=|alo|e|z |2 |e|e
DOP/M[5] SRR P RS S B R R R H gl3\z|zlzzg8|5(8|2|2
_ s =[=[=f L= ol -lalele]=]a]e
DOP/M[6] HEEEIEIEE HO HEEIRE T = 2|93z |2|2|2(5(8|2|2|2
° ol=lalolele|e|=|=2]|. |2 2|z = ofl=|alo|elzlx]e o
DOP/M([7] HEEFPIFMEHEHE S B HE g 212/3z\2|2 5|2 5|2|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2)

Fig. Drive Timing in Mode18 Vertical 1/13 Subsampling, Horizontal 3 Weighted Binning Readout Mode

Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

Ignored area of
Ignored HOB effective pixel
HoB Margin for color

processing
Overflow drain Dummy data

Active pixels Payload format MSB

Invalid Payload format LSB

Packet Header

Start Code
End Code

[ |Deskew Code

Idle Code

|3 Parity byte

E Payload Stuffing

H Lane Stuffing
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[Confidential]
SONY IMX571BQR-C

Model9: Vertical 3/13 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%}
f=4
o]
2
= 0 0
E g g
2 z 319 Active pixels E
o o o
3 = 2
o o o
o) D (<}
I & &
4 2 2080 1
' B
Rear V blank

Fig. Readout Image Diagram in Mode19 Vertical 3/13 Subsampling Binning, Horizontal 3 Weighted Binning
Readout Mode

o [T T T T TTTTTTTTT]
ss| [ [ [T L 11T T 1TITT 1111 The pixel address of reading pixels are below.

Vertical direction (VOB area):
Red line: 1+ 12k and 5 + 12k and 9 +12k
Blue line : 2 +12k and 6+ 12k and 10 + 12k
(k:0,1)

‘,_54 Vertical direction (Active area):
53 Red line : 29 + 26n and 41 + 26n and 53 +26n
52 Blue line : 42 +26n and 54+ 26n and 66 + 26n

(n:0,1,2--)

Active 43 Horizontal direction :

N Red column : 6m and 2 + 6m and 4 + 6m
pixels 42 Blue column : 3+ 6mand 5 + 6m and 7 + 6m
41 (M:0,1,2 )
40, Nk Horizontal weighted binning ratiois 1:2: 1

Effective 27
pixels 26

Ignored VOB 24
area with sensor_y 23

VOB area 18
with sensor 17

8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

‘

h
A

Overflow
drain pixels 4

— bt
Effective
pixels

Active

Ignored HOB
pixels

area with
sensor

» HOB area

with sensor

Readout
direction

Fig. Binning Image
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Timing Chart

IMX571BQR-C

W Main Stream EZ‘;‘,‘:’
V direction period 1V=342XHS
OBarea | VOB area with RearV
Front V blank Black Dummy | L sor sonoor Active pixels o
12 0 4 4 319 1 2
XVS
Xris INRREREEE SUTUT 0Ty
Line Valid
Line Number ‘ 2|8|s|]|=” g|2|8|8|8|8|8|%|3
Related Register Tatenoy=6) BK WIDTH | OPBN WIDTH
MMain Stream T |
H direction period Pt |
before 8b10b encoding —— /
e Effective Invalid |
T pixels 1[pix] |
2092 pixels 1l
HOB area with | |Efective| Active pixel
sensor | Invalid | piels | 206000]
4lpix] | 4lpix] | 20pix] |
pixel data
° < e ~
(LINK 0)
\
. Payload data format exchange
4 TH= 1XHS = 344 INCK
SLVS-EC IIF Pack
(LINK 0) Latency Idle Start Code H“d" Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane teader 3,216[bytes) 4lbytes]¥ane | 4lbytes]dane | Code an'
24[bytes]
XHS
= = s B s|=s|= Lal=|=|= of-|a|e
q o P Y P P = HYMEEEN -HHE = ISR = R B 2
DOPIM[O] SR I B E R Y = B AR - ERETERE Y = BRI B ERE F A R
S = B 2
= =|=| B =g =2 =03 of-|a|e
q alle el sl=l2].. LRz FCE = R RN N el ol Bl 2
DOP/M1] SRR R EE S - HE S H S E - o EEEE R
o & = s |= == [Ld of|l-|a|o
oleolol—(alols|n|w =5 > |+ @2al oy 2l
DOP/M[2] HEIEPIPIPIEAEES S IR s = EE R SRR AR A £ E R R R R
= 2 2|8 g |S RS
=i = s @ s|s|= 1= |= of=|a|e
olelel=|a]|o|s|s|s]= =2 I bl Il el U = el = B B B ol ol o e )
outputdata | DOP/M[3] SR IR R N PR © B S e - R = BRI S
befere 8b10b “ ] e =
; = =|=| B of-|a|e
encodin 2lelolz|alolo|ls ols|=[2]. |2 o . 2 SISl x|x(2|2
g | DOP/M[4] S|203 a3 |5|2|2|2(2|3|8] |5k 52 gd g 1% |ala|a|g|8|2|8|=|=
=l 5 |=[8 |= = = of-|a|e
2| 2 =g =2 o - |- = 21l SIS =2 x|x(2]2
DOP/M[S] ssﬁmﬁﬁ§‘¥?zngggf 3 g 213\ z|a|z|=|2|5|8|2|=|=
o === = Lo of-|a|e
2lele|z|l|2l=]|=]|=]= P = e - | clzis|2 ElE
DOP/MIE] =|=|ala 86| = =< T2z 8358 e €19z |3 5|2 |2 |4(3|3 2|2
= = s|= £ = of-|a|e
2lel2lz(sI2lel2|2lZ|21% |2 e N @ SlEs == B
DOP/M[7] ggﬁﬁﬁﬁ::\:rmeg :49‘5 g“ g lﬂﬁﬁﬁﬁgsgszz
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
_ (ECC option = 2)
Transferring data to RX after 8b10b encoding
Logical layer legend Physical layer legend
Start Code
lgnored HOB lgnored area of Active pixels Payload format MSB End Code 13 Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing
Overflow drain Dummy data Packet Header H Lane Stuffing

Fig. Drive Timing in Mode19 Vertical 3/13 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode
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Mode20: Vertical 1/25 Subsampling, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%
f=4
o]
2
= 0 0
E g g
2 z 166 Active pixels E
o o o
3 2 2
o o o
o) D (<}
I & &
4 2 2080 1
' B
Rear V blank

Fig. Readout Image Diagram in Mode20 Vertical 1/25 Subsampling, Horizontal 3 Weighted Binning Readout
Mode

80
79 The pixel address of reading pixels are below.

78 Vertical direction (VOB area) :

Red line : 1 + 14k

77 Blue line : 8 +14k  (k: 0, 1)

76, A Vertical direction (Active area) :

Red line : 29 + 50n

56 Blue line : 54 +50n (n:0,1,2 )

55 Horizontal direction :

54 Red column : 6m and 2 + 6m and 4 + 6m

. Blue column : 3+ 6mand 5 + 6m and 7 + 6m (m:0,1,2-)
';ic):z: 22 Horizontal weighted binning ratiois 1:2: 1

5L

31
30
< 29
28
Effective 27

pixels 26
25

Ignored VOB 24
area with sensor 23
22
21
20
19
VOB area 18
with sensor 17
16
15
14
13
12
11

8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Active
pixels

Effective
Readout pixels

direction

> HOB area ‘ Ignored HOB

. area with
with sensor
sensor

Overflow
drain pixels

Fig. Binning Image
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Timing Chart

EMain Stream

V dir ion ri 1V=188XHS
OBarea | VOB area with Rear V
Front Vblank Black Dummy | 20 8T8 e Active pixels e
12 0 4 4 166 2
Xvs I i
xis [ IR SJUTT -0UUTrrrrrryus
Line Valid
Line Number ‘ =l I ‘: 218 AR 2|3|8|8|=
Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH

EMain Stream e !
H direction period e /
before 8b10b encoding

Effective Invalid |

» pirels  1[pix] |
2092 pixels s
HOB area with | |Effective | \
sensor | Invalid | pixels | “;‘é‘;’a‘f::]ls N
4[pin] | 4ix] | 20pix | § N\
pixel data 2
(LINK 0) <

Payload data format exchange

TH = 1XHS = 344 INCK
SLVS-EC IIF oo
(LINK 0) Latency Idle Start Code H“de' Payload data [RAW12 pixel to byte convert + ECG parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane “E:yt:;] 3,216[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an
)
XHS ]
o| o — = - ol-|Nlol |
DOPIM[0] HHE R EEE 5 (3|3 |2(2|5|5|%|2
eleflelz]|alolele|e = el ez |2 e
DOP/M[1] = =|a|a|a|a| 2|2 z|e|B|E|2|8|8|==
- ol-]a]e
DOP/M[2] HEIE IR R EESE zz|2|2|2|2(2]|2)2
- - of-]a]e
outputdata | DOP/M[3] HEEEIEIEIEEE I EIEE
befere 8b10b
; olo|lo|=|x|e b=l S B ol o () P Y
encoding | DOP/M[4] 22|35 |a|5|2(2|2 MR EEE
_ - HENE
DOP/M[S] HEHEEIHHEE AR ERERHEE
- NENE
DOP/M[6E] HEE IR IBEE Ez|2|2|5|2(2]|2)2
eleflelz|a|elalele HEIEIEIEEIE 2 | <
DOP/M[7] = =|a3|a|a|a|2 (2|2 Z|B(B|Z|5(2|2|=|=
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2) )
Transferring data to RX after 8b10b encoding
Logical layer legend Physical layer legend
Start Code
Ignored HOB lgnored area of Active pixels Payload format MSB End Code 3 Parity byte
effective pixel Deskew Code
HOB Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing
Overflow drain Dummy data Packet Header Lane Stuffing

Fig. Drive Timing in Mode20 Vertical 1/25 Subsampling, Horizontal 3 Binning Readout Mode
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Mode21: Vertical 3/25 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode

Register setting Front V blank

Register setting Black dummy area

Register setting OB area without sensor

4 VOB area with sensor
S
1%}
f=4
o]
2
= 0 0
E g g
a3 2 164 Active pixels s
o o o
3 2 2
o o o
o) D (<}
I & &
4 2 2080 1
Y B
Rear V blank

Fig. Readout Image Diagram in Mode21 Vertical 3/25 Subsampling Binning, Horizontal 3 Weighted Binning
Readout Mode

w [ [T TTTTTTTITTITTT]d
wi [ [ [T 1T T T T L] The pixel address of reading pixels are below.

Vertical direction (VOB area):
Red line: 1+ 12k and 5 + 12k and 9 +12k
Blue line : 2 +12k and 6+ 12k and 10 + 12k
7 (k:0,1)
"_ 78 Vertical direction (Active area):
7 Red line : 29 + 50n and 53 + 50n and 77 +50n
76 Blue line : 54 +50n and 78+ 50n and 102 + 50n
n:0,1,2-)

Active 55 Horizontal direction :

. Red column : 6m and 2 + 6m and 4 + 6m
pixels 54 Blue column : 3+ 6mand 5 + 6m and 7 + 6m
53 (m:0,1,2)
52, A Horizontal weighted binning ratiois 1:2: 1

Effective 27
pixels 26

Ignored VOB 24
area with sensor 23

VOB area 18
with sensor 17

8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34 35

Effective Active
pixels pixels

> HOB Ignored HOB
Readout area -
direction with sensor area with
sensor

Overflow
drain pixels

Fig. Binning Image
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Timing Chart

EMain Stream
V direction period

Line Valid

Line Number

1V=186XHS
Front Vblank Black Dummy | OBarea | VOBarea with Active pixels Rear v
without sensor. sensor blank
12 o 4 4 164 2

I

—

183

184
185

IMX571BQR-C

Related Register VBLK_WIDTH (Latency=6) BK_WIDTH OPBN_WIDTH
EMain Stream e - |
H direction period Pt |
before 8b10b encodin e " /
9 e Effective Invalid |
e pixels 1[pi |
2092 pixels 16 \
HOB area with | |Effective|
sensor | Ialid | pixels | Fepets
afpid | 4bid | 2Dpid | ™
pixel data | -
(LINK 0)
I \
T Payload data format exchange
( TH= 1XHS = 344 INCK
SLVS-EC IIF Packet
(LINK 0) Idle Start Code H“: Payload data [RAW12 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
= 1700k@INCK 72MHz | Code | 4[bytes]¥ane zAFE:yt:;] 3,216[bytes] 4lbytes]¥ane | 4lbytes]dane | Code an
XHS
- = = @ s|=|= 14 =|=|= ole|alole|=|~]|e
DOP/MI0] = SIS = = (2] = Zlels Bl s iTa =] ES 2|25 E FEIEIR IR AR AR e
(0] HEEEEEEEEE BN - HaNEHEN tHHEE - BEEEEEEEEE
= = == & =2 = Ll = | oo
e2lelo|z (o (2le|elel=|=]2]...|2 = = = = @3 > 2 iz = ol
DOPM[] SEEEERE R EE - B H A S EE R
= & = =@ |= == |- of-|ale
) Sz |92 e |e|w |2 |5 ol b= 2|3 23 = 0 B B D e RO (o ooy 3 )
DOP/M[2] = Gla 3|32 (22T~ & |2 3%“5 Sz |80z 2|z (8|2 |2 |5[8|2 =
o = =8 s (== L= |= of-|a|e
2lele|z|alely | s s|= =lls vlo = |2 2els|c | S S S s =l=|2]|2
outputdata | DOP/M[3] = =|a8|a|a|a|ET|E[S|T 3-§§” 3l8|s gggg“'gﬁﬁﬁﬁagé’sEE
befere 8b10b = k== B =1
; 3 of-|a|e
encoding DOP/M[4] 2l2lelz|g|222|e|=(=1F ] |sfido|a|Eq s Slzlslalzlzlsls|2]2
[4] 22|55 |a|5|2|2|2|5|3]] 2 EEHN H €190z |z (5|2 332|522
oo - - = === = = ol=|alo|e|z |2 |e|e
bOPIM olelelzlalolala]|s = N = = = e e e e o A A
OPME] S A E A Rl PO i =3 Rl g 2195|523 (2|2|3|=|=
= =[=[=f L of-lafe
ololo|-|alo]|_ s N X ez ol-la|ole|z|2|2e|e
DOP/M[6] HEIEIERIEE B 23 €191z 2|2 |2|2|5|8|2|=|=
° ol=lalolele|e|=|=2]|. |2 2|z = ofl=|alo|elzlx]e o
DOP/M([7] HEEFPIFMEHEHE S B HE g 212/3z\2|2 5|2 5|2|2|2
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
\ (ECC option = 2)

Logical layer legend

Transferring data to RX after 8b10b encoding

HOB

Ignored HOB

Overflow drain

Physical layer legend
[ | Start Code
Ignored area of Active pixels Payload format MSB End Code [ Parity byte
effective pixel | |Deskew Code
Margin for color Invalid Payload format LSB Idle Code Payload Stuffing
processing L
Dummy data Packet Header Lane Stuffing

Fig. Drive Timing in Mode21 Vertical 3/25 Subsampling Binning, Horizontal 3 Weighted Binning Readout Mode
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Window Readout Function

After scanning Black dummy area (register setting), VOB without sensor (register setting) and VOB with sensor
pixels, the specified window area is scanned.

WND=1h

Black dummy area(Register Setting)

VOB without sensor (Register setting)

VOB with sensor

Window readout ] WIN_WIDTH

WIN_START

Fig. Scanning image or Window readout mode

The number of lines for Black dummy (variable) and VOB without sensor (variable) area is set by each register.

The number of lines for VOB with sensor readout changes according to drive mode. See the readout pixel image
diagram of each mode described below.
The table below shows the restrictions for the readout start line and window readout area designation in each mode.

Table. Restrictions for Window Readout Setting Register in Each Mode (n=0,1,2,..m=0,1,2,...)

Restriction of readout start | Window readout area
Mode . . - . -
No Readout mode line designation designation
) [WIN_START] [WIN_WIDTH]
0 All-pixel readout mode 25+2x%xn 2x(m+1)
All-pixel readout mode
1 2-parallel ADC readout 25+2xn 2x(m+1)
3 AII-_pler readout _mode 25+ 2 x 1 2 x (m+1)
digital overlap drive
Vertical 2/2-line and horizontal 2/2-line
5 weighted binning readout mode 25+4xn 2 (m+1)
6 V.ertl.cal 1/3 subsampling, horizontal 3 weighted 25 4+ 6 x 1 2 x (m+1)
binning readout mode
7 V.ertl.cal 3/3-line binning, horizontal 3 weighted 25 4+ 6 x 1 2% (m+2)"
binning readout mode
Verticall/3 subsampling, horizontal 3 weighted
10 binning readout mode 25+6x%xn 2x(m+1)
digital overlap drive
Vertical 3/3-line binning, horizontal 3 weighted
11 binning readout mode 25+6xn 2x(m+2)"
digital overlap drive
12 V.ertllcal 1/5 subsampling, horizontal 3 weighted 31+ 10 x n 2 x (m+1)
binning readout mode
13 Vertlcal 3/5. su.bsampllng binning, horizontal 3 31+ 10 x n 2 x (m+1)
weighted binning readout mode
14 V.ertllcal 1/7 subsampling, horizontal 3 weighted 29 + 14 x n 2 x (m+1)
binning readout mode
15 Vertlcal 3/7_ su_bsampllng binning, horizontal 3 29 + 14 x n 2 x (m+1)
weighted binning readout mode
16 V.ertl.cal 1/9 subsampling, horizontal 3 weighted 29 + 18 x n 2 x (m+1)
binning readout mode
17 Vertlcal 3/9_ su.bsampllng binning, horizontal 3 29 + 18 x n 2 x (m+1)
weighted binning readout mode

112




SONY IMX571BQR-C

Restriction of readout start | Window readout area
Mode . . . . .
No Readout mode line designation designation
' [WIN_START] [WIN_WIDTH]
18 Vertlcal 1/1.3 s.ubsampllng, horizontal 3 29 + 26 x n 2 x (m+1)
weighted binning readout mode
19 Vertlcal 3/1_3 s_ubsampllng binning, horizontal 3 29 + 26 x n 2 x (m+1)
weighted binning readout mode
Vertical 1/25 subsampling, horizontal 3
20 weighted binning readout mode 29 +50xn 2 (m+1)
21 Vertlcal 3/2_5 s.ubsampllng binning, horizontal 3 29 + 50 x n 2 x (m+1)
weighted binning readout mode

Note) The window readout start line is set by the physical arrangement address.
The window readout area is set by humber of lines which is actually output as data. This area must be set in
the effective pixel area in each readout modes.

"1 When vertical 3/3-line binning mode, the top 2 lines of the window readout area become invalid line.

Minimum value of 1V period when using Window Readout Function

When using Window Readout Function, the minimum value of 1V period [number of XHS] can be reduced according
to the number of the reduced active vertical pixels.

1. In the case of digital overlap drive (Mode No. 3, 10, 11)
The minimum value of 1V period can be reduced by twice as much as the number of the reduced active vertical
pixels.
For example, when number of active vertical pixels is reduced by 2 pixels in mode 3, the minimum value of 1V
period can be reduced by 4 [number of XHS].

2. In the case of the mode other than digital overlap drive
The minimum value of 1V period can be reduced as same as the number of the reduced active vertical pixels.
For example, when number of active vertical pixels is reduced by 2 pixels in mode 0, the minimum value of 1V
period can be also reduced by 2 [number of XHS].
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Horizontal Freely Cropping Function

In horizontal all-pixel scan mode (modeO, 1, 3), horizontal cropping region of this sensor can be changed freely by
the registers. Set the horizontal copping start position and number of horizontal output pixel.

Register Explanation

¢ HCROP_START_EN
It is a register enabled horizontal cropping start position setting register “HCROP_START"” setting.

Name Address Bit Register Function
value
Oh Horizontal cropping start position setting disable
HCROP_START_EN 00A7h [0] - - — -
1h Horizontal cropping start position setting enable

¢ HCROP_WIDTH_EN
It is a register enabled horizontal cropping output width setting register “‘HCROP_WIDTH” setting.

Name Address Bit Register Function
value
Oh Horizontal cropping output width setting disable
HCROP_WIDTH_EN 01D8h [2] - - - -
1h Horizontal cropping output width setting enable

¢ HCROP_START
It is a register to set horizontal cropping start pixel position.

Name Address Bit Register value Remarks
HCROP_START [7:0] 00A8h [7:0] Horlzonta.lllcropplng.start position seFtlng . .
Start position = setting value x 16 [pixel width] Setting range:
(Reference position is after HOB area with 0d to 391d
HCROP_START [8] 00A9h [0] sensor)
¢ HCROP_WIDTH
It is a register to set horizontal cropping output width.
Name Address Bit Register value Remarks
HCROP_WIDTH [7:0] 01DDh [7:0] Horizontal cropping output width setting Asfgtttén(gGrza?régf:
Output pixel width = setting value
. . HCROP_START
HCROP_WIDTH [14:8] 01DEh [6:0] Setting value should be multiple of 4 x 16)
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HCROP_WIDTH [pixels]

IMX571BQR-C

VOB area with sensor

Effective pixels

Register setting Black dummy area
Register setting OB area without sensor

Active pixels

HCROP_START x 16 [pixels]
22
4
A
5
2
[
12
=
E
s 4168
(]
5]
10}
o
I
16
4

Effective pixels

Fig. Output Image Diagram of Horizontal Freely Cropping
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Black Level Setting

The Relation between BLKLEVEL_N / S registers and black level is shown below.

Table. Relation between BLKLEVEL _N/ S Register and Black Level

obe | | SHCEVEL IS st | Qupilac
16-bit 16-bit FFFh Same as register setting value
14-bit 14-bit 3FFh 1/4 of register setting value
12-bit 12-bit OFFFh FFh 1/16 of register setting value

_ 12-hit FEh 1/16 of register setting value - 1
L-bi 10-bit 3Fh 1/64 of register setting value
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Clamp Level Setting

A rough internal clamp works in this sensor to secure the dynamic range of the AD converter movement. It is
recommended to process the clamp data by camera DSP in case of adjustment black level.

The clamp areas of this sensor are set in the black dummy area, the VOB area with sensor. The clamp level is set by
the BLKLEVEL_N register and the BLKLEVEL_S register.

When the black dummy clamp operation is executed, set the CLPBKOFF register to Oh.
When the VOB clamp operation is executed, set the CLPOPBOFF register to Oh.

Note) Setting both CLPBKOFF and CLPOPBOFF to Oh is prohibited.

When the clamp function is not required, stop the function by setting the CLPOFF register to 1h.
The clamp function is available for still mode only.

The table below shows the setting method and restrictions for the CLPBK_VST and CLPOB_VST registers which set
the clamp start line, and the CLPBK_V and CLPOB_V registers which set the clamp area of black dummy clamp and

OB clamp
[ I crek v ] Clamp converge area
Register setting ¢ Black dummy lines
[ T clroe v | Clamp converge area
b VOB area with sensor

Effective pixels
Active pixels
E S . In
g = g
z = 5 ‘B
B = o 41568 o
= 5 2
: H £
I [+]
16 6244
4 Effective pixels

Fig. Clamp Area (for example: All-pixel readout mode)
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Table. Restrictions of black dummy clamp area setting register in each mode

IMX571BQR-C

MODE Restrictions of clamp géi?;?;:gﬁ The upper limit of
register Readout mode start line designation restriction CLPBK_VST and
[CLPBK_VST] [CLPBK V] CLPBK_V
oh All-pixel readout mode 16 bit to 11bit
ADC
All-pixel readout mode /
1h 2-parallel ADC readout 16bit to 12bit n(n=0,1,..) 4m (m=3, 4...) 2n +4m < BK_WIDTH-6
ADC
3h All-pixel readout mode /
digital overlap drive 16bit to 11bit ADC
Black dummy clamp operation timing chart
M Black dummy clamp (Mode 0/1/3)
Black dummy: 20 lines OB area without sensor
XVS ()() ()()
XHs TTT= T 11T T T T T T T T T T T T T T T T T T T I TTITTTTT]
VBLK_WIDTH (Latency) Ex. BK_WIDTH=20 OPBN_WIDTH
Related Register N N Ex. CLPBK_V=12
CLPBK_VST X2 [XHS,
Clamp Operation (,(, (,(, Er 07K T2 Black dummy line elamp area
settling time =4
Sensor Output « « oLLeveL e L

(Black Level)

)

)

Fig. Black dummy clamp operation (for example: Mode0O, Model, Mode3)
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Table. Restrictions of OB clamp area setting register in each mode

IMX571BQR-C

Restrictions of clamp girin?]:tgsi The upper limit of
r'\éléj,sDtEr Readout mode start line designation restgriction CLPOB_VSTand
i
[CLPOB_VST] [CLPOB V] CLPOB_V
Oh All-pixel readout mode 16 bhit to 11bit ADC
1h All-pixel readout mode /
2-parallel ADC readout 16bit to 11bit ADC n(n=0,1,..,3) 4m (m=3, 4) 2n+4m <18
3h All-pixel readout mode /
digital overlap drive 16bit to 11bit ADC
Clamp Operation Timing Chart
HOPB Clamp (Mode 0/1/3) VB e o
Xvs I
O e i T
Line Valid
Sensor Output []‘ H “ ‘ o~ o2 ﬁ?iff:i"iﬁawz‘ﬁ‘ﬁﬁ ‘ gls|s (3|38
Related Register mm (Latency) BK_WIDTH OPBN_WIDTH :OCE vaég)\';s[:f] CLPOB_V=12
Clamp Operation Top OB clamp aréa.
Strs oun B

Fig. Top OB clamp operation (for example: ModeO, Model, Mode3)
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Notes on Mode Transitions

Image Data

The 1st frame of moving picture after changing mode is invalid because of the invalid integration time.
The invalid image is output in the following cases.

¢ When the MODE register is changed.

¢ When the number of vertical output pixel lines or output timing is changed. (e.g. When V blank period, numbers
of lines for black dummy and others are changed.)

Note) When the SHR is only changed, the ignored image is not required. However, the one frame
immediately after the change is reflected is the image shot in the exposure time before the SHR
change.

Transmission Timing of Immediate Reflection Registers with Mode Transitions

Address 067Eh and 00A1h registers are immediate reflection registers. So these registers should be transmitted in
the V blank period after transmitting the other mode registers or during invalid frame period of next XVS period. After
transmitting these immediate reflection registers and 150 us passed, input next XVS pulse or set the SLP_CTRL
register for long time exposure.

Rolling Shutter Mode (mode A) — Rolling Shutter Mode (mode B) — Rolling Shutter Mode (mode A)

XVS
XS TITTHTTTTTEIT TR T T T e e T e e e e e e e e e e e e e e e e et e e e e e e e e e et e e e ey
inati mode-B ‘Address: 067Eh ‘mode-A ‘Address: 067EN
150us or more 150us or more
Sensor status | Mode A read Mode A read Mode B read Mode B read Mode A read Mode A read Mode A |
SLI;/SD;SSOV; | Output of Mode A frame Output of Mode B frame (invalid) Output of Mode B frame Output of Mode A frame (invalid) Output of Mode A frame |
< > < >

*1 *1

*! Training sequence is generated in the period in some cases.
See “Frame Format” for detail.

Fig. Mode Change Timing Chart (1)

Rolling Shutter Mode (mode A) — Global Reset Mode (mode B) — Rolling Shutter Mode (mode A)

XVS
XS TITTHTTTTTET TR T T T e T e e e e e et e e e e e e e e e e e e e e e e e e e e e e T e e e e iy
it mode-B Address: 067EN mode-A ‘Address: 067EN
Commnunication registers Address: 00ATh | @ next XVS registers @_»
150us © | or 150us or more
ormore ISLP_CTR
for long time exgosure
Sensor status | Mode A read Mode A read Reset and exposure period Mode B read Mode A read Mode A read Mode A |
5%’3}5&;’; | Output of Mode A frame V blank Output of Mode B frame Output of Mode A frame (invalid) Output of Mode A frame |
< > < >

*1 *1

*! Training sequence is generated in the period in some cases.
See “Frame Format” for detail.

Fig. Mode Change Timing Chart (2)
Clamp Control

The clamp function in this sensor is for using the dynamic range of the internal circuit effectively. Clamp should
be performed again for the set.

120



SONY IMX571BQR-C

Mode Transition and Training Sequence
When mode transition in case of following situations, training sequence is generated after XVS input.

1. Output word bit length is changed.
2. Number of horizontal output pixels is changed. (Including horizontal freely cropping function)
3. Any SLVS-EC setting registers™ are changed.

"I CRC_EN, ECC_EN, INIT_LENGTH, SYNC_LENGTH, DESKEW_LENGTH, DESKEW_INTERVAL,
STANDBY_LENGTH, SYNC_SYMBOL, DESKEW_SYMBOL, IDLE_CODE1 to 4, STANDBY_SYMBOL

After training sequence, valid frame is output from next frame.

XVS
s [T TR TR e v Pree e e e et e e e e e e e e e e e e e e e e e e e e e ey
Commnunication e
Sensor status Mode A read Mode B read Mode B read Mode B read |
SLVS-EC IF Output of Mode A frame LGN HIEZY  Low IDLE Output of Mode B frame Output of Mode B frame |
DOP/DOM
AR - ot e
2)(45 12~13us (1): Standby sequence period 277.7[ns]
STB: Standby Sequence  (2): Low period 14.2[us]
IDLE: Idle Code (3): Training sequence period 570.3[us]

Regarding (1), (2) and (3) period, it can be changed by SLVS-EC setting registers. (Above values are in case of default setting)

Fig. Training Sequence Generated Timing when Mode Transition

(1) Standby Sequence Period

Standby sequence period can be changed by STANDBY_LENGTH register.
Formula of standby sequence period is as below.

Standby sequence period = STANDBY_LENGTH x 4 x SI2
2 Sl: Symbol Interval (1/230.4MHz)
In case of STANDBY_LENGTH = 10h (default)
Standby sequence period = 16 x 4 x 1/230.4MHz = 277.77---[ns]

<«4— Standby Length —

Lane 0 | Idle Code | Standby Code I Standby Code I I Standby Code High-Z
Lane 1 | Idle Code | Standby Code I Standby Code I I Standby Code

Lane2 | Idle Code | Standby Code [ Standby Code |--:[ Standby Code

Lane 3 | Idle Code | Standby Code I Standby Code I I Standby Code

Lane 4 | Idle Code | Standby Code I Standby Code I I Standby Code

Lane5 [ Idle Code | StandbyCode | StandbyCode |:--[ Standby Code .IME
Lane6 [ Idle Code | Standby Code | Standby Code |- [ Standby Code High-Z
Lane 7 | Idle Code | Standby Code I Standby Code I I Standby Code High-Z

Fig. Standby Sequence

(2) Low Period

Low period can be changed by INIT_LENGTH register.
Formula of low period is as below.

Low period = 2(INIT_LENGTH) [clk@72MHZz]

In case of INIT_LENGTH = 0Ah (default)
Low period = (2710)/72MHz = 14.22:--[us]
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(3) Training Sequence Period
Training sequence period can be changed by SYNC_LENGTH, DESKEW_INTERVAL and DESKEW_LENGTH
registers. Formula of training sequence period is as below.

Training sequence period = {(SYNC_LENGTHx4)+((DESKEW_INTERVAL+4) x DESKEW_LENGHT)} x SI

In case of SYNC_LENGTH = 007FFFh (default), DESKEW_INTERVAL = 10h (default), DESKEW_LENGTH =
10h (default)
Training sequence period = {(32767 x 4)+((16+4) x 16)}/230.4MHz = 570.2604---[us]

<«— Sync Length » <€ (Deskew Interval + 4)*Deskew Length >»
Lane 0 SyncCode | ---[ SyncCode T Iidie Code |---[ ldle Code | DeskewCode | idle Code |---[ idle Code | DeskewCode | --- [ IdleCode |
Lane 1 Sync Code | | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | | Idle Code |
Lane 2 Sync Code | | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | | Idle Code |
Lane 3 Sync Code | | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | | Idle Code |
Lane 4 Sync Code | e | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | | Idle Code |
Lane 5 Sync Code | | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | | Idle Code |
Lane 6 Sync Code | | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | | Idle Code |
Lane 7 Sync Code | | Sync Code | Idle Code | | Idle Code | Deskew Code | Idle Code | | Idle Code | Deskew Code | . | Idle Code |

<— Deskew Interval —»
< Training Sequence >

Fig. Training Sequence
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Initial Setting

Refer to “IMX571BQR-C_Initial_Register_Setting” document which is separate sheet.
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Fixed Pattern Output Test Mode

Fixed pattern output test mode becomes enabled by setting the register FIXDTON = 1h.
The register FIXDTSEL selects the output patterns. Each pattern is described below.
It is compatible only in 16 bits output mode (BK_WIDTH must be 0h).

Shading mode (FIXDTSEL = 0h)

To use this mode, other registers setting (MODE = Oh and BK_WIDTH = 0Oh) are also needed.

However, when AD 16 bits is not used, the lower bit is deleted.

The sensor outputs the value which increases by the number selected by FIXDTSFT each column and row.

FIXDTSFT register Increment value
Oh 1d
1h 2d
2h 4d
3h 8d

0005h | 0006h

0006h

V sync

Fig. Shading mode output image

Color bars mode (FIXDTSEL = 1h)
To use this mode, other registers setting (MODE = Oh and BK_WIDTH = 0h) are also needed.
It corresponds only to AD 16 bits. Select sensor output direction of color bars by COLORBARSEL register setting.

COLORBARSEL register Direction of color bars
od Vertical
1d Horizontal

R:FFFF FFFF 0000 0000 FFFF FFFF 0000 0000
Gr: FFFF  FFFF FFFF  FFFF 0000 0000 0000 0000
Gb: FFFF  FFFF FFFF  FFFF 0000 0000 0000 0000

B:FFFF 0000 FFFF 0000 FFFF 0000 FFFF 0000

R GI FFFF FFFF
Gb B FFFF FFFF
R Gr FFFF FFFF
Gb B FFFF 0000
R Gr 0000 FFFF
Gb B FFFF FFFF
R Gr 0000 FFFF
Gb B FFFF 0000
R Gr FFFF 0000
Gb B 0000 FFFF
R Gr FFFF 0000
Gb B 0000 0000
R Gr 0000 0000
Gb B 0000 FFFF
R Gr 0000 0000
Gb B 0000 0000

Fig. Color bars mode output image
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Each color channel fixed pattern mode (FIXDTSEL = 2h)

To use this mode, other registers setting (MODE = Oh and BK_WIDTH = 0Oh) are also needed.
However, when AD 16 bits is not used, the lower bit is deleted.
Each color channel (R/Gr/Gb/B) of the sensor outputs the fixed value.

The sensor outputs the value which fixed value shift by the number selected by FIXDTSFT.

H sync —I_l

V sync

FIXDTSFT register Fixed value shift setting
Oh No shift
1h 1bit (X 2)
2h 2bits (X 4)
3h 3bits (X 8)

0002h

..........................................

Fig. Each color channel fixed pattern mode output image
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Integration Time Control

SMD (Shutter Mode)

The sensor shutter operation switching is required between still picture mode and moving picture mode. Set global
reset shutter operation in still picture mode and rolling shutter operation in moving picture mode.

Rolling shutter operation performs reset for successive pixels every H in sync with XHS. Global reset shutter
operation performs reset and starts integration for all pixels at once. In global reset shutter operating mode, the
mechanical shutter must also be used for alignment of the exposure time for each pixel.

s | | | |
| | | |
xus [T TETTTEETTTERETT TR T T e e T e e e e e e ey |
| | | |
| | | |
OH m o | o 0 o I
X 1H 1 [ 11 M| 11 11
Operation for 2H HE | [l HE | [l 11 1]
each line sHj L—— - B =~ H— " —11 -0
S~ol T~ TSI~ TN~ T~ T4 TN TS i ~~
_ [ i G i A = T —~TF}-
gtﬁg_gn g SIS SR E Sk
B e /% =
(LAST)H i £ | | H
Reset Integration Readout Uintegration time !
(a) Rolling shutter operation (SMD = 0Oh)
XVS | |
| |
xeis [TTLTTTHETTTEEETTE TR T
| |
OH | i H i ]
1H : 1
) 2H | } 11 R
Operation for ~ 3H } — LT
each line ! P BT
(LAST-3) H : - =11
(LAST-2) H i - 0
(LAST-1) H ‘ — |
(LAST) H ; i ‘ ;T
Reset i Integration i Readout
! |

Open

Mechanical shutter Cloil:| Close

Exposure time

(b) Global reset shutter operation (SMD = 1h)

Fig. Rolling Shutter and Global Reset Shutter Operation
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Internal Time Setting
The integration time for rolling shutter operation is calculated with the following formula.
When Model and Mode5

[{XHS number per 1 V period x (SVR value — SPL value + 1)} — SHR value] x INCK number per 1 XHS
period/INCK frequency

When other than Model and Mode5

[{XHS number per 1 V period x (SVR value — SPL value + 1)} — 2 x SHR value] x INCK number per 1 XHS
period/INCK frequency

¢ SHR

Pixel reset operation starts after number of XHS pulses designated by SHR register are input from XVS pulse is input.
When global reset shutter mode is set, pixel reset operation starts for all pixels at once. When rolling shutter mode is
set, pixel reset operation starts for successive pixels from the first H.

s | | | | |

I I I I I
A e
| | | | |
Communication —is'_lsé‘/'E;Hngo ; w ; ;
I I I

|

I

|

I I
smMD [ oh [ 1h [

L L

internal | SVR | 000h
state

SPL | 000h

SHR | X i SARO i
‘ ‘

! ‘
I

>
SHRO "+ 316 INCK

) OH
Operation for  1H
each line 2H ).

3H

4

i
|
| Exposure time Readout Reset
L

Mechanical shutter Close Open ‘ | open

*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.

*2 All lines are reset for XVS immediately after SMD is changed from 1h to Oh.
Therefore, readout image regarded as ignored image.

Fig. Integration Time Control by SHR

Table. SHR Register Setting Range and Number of XHS pulses

SHR register setting Number of XHS pulses
Shutter . .
Mode No. mode range designated by SHR register
Minimum Maximum [Number of XHS]
- o -
N0.0. NO.OA Rolling 1 1Vv*2 -1 SHR se_ttlng value x 2
Global reset 1 1v/i2 -1 SHR setting value x 2 + 4
No.1 Rolling 1 1v -1 SHR setting value
' Global reset 1 v-1 SHR setting value + 2
No.3, No.6, No.7, No.10, No.11,
No0.12, No.13, No.14, No.15, No.16, Rolling 1 1vi2-1 SHR setting value x 2
No0.17, No.18, No.19, No.20, No.21
No.5 Rolling 1 v-1 SHR setting value

* 1V: Number of XHS per 1V period
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4 SVR

When SVR is set to other than “000h”, picture output is performed at the next XVS input, and then picture output is
not performed for the number of XVS cycles set by SVR as shown in the figure below. This causes the frame rate to
drop accordingly, but long time integration operation can be performed (slow shutter operation).

Valid XVS cycle Invalid XVS cycle Invalid XVS cycle Valid XVS cycle
L (picture output) J‘ (no picture output) J‘ (no picture output) J‘ (picture output) J
i o g o gl
xvs | | | | |
I I I I I
xes [[THTHTPETETEETEET T T C R LT L e e e TP T TR TR EE LT e
I I I I I
Communication —‘gxg VRO — } SHR = SHR1 —1 } }
| | | | |
SVR [ oooh i | — SvRo | | |
Internal : : : : :
state SPL | ; 000h ‘ ‘ | |
SHR [ X [ SHRO SHR1 |
< SHRO® i i SHR1™ |
e =i, & ‘ E—
peration for 1H g ] O
each line gﬂ —1-. ol I\r\ - ‘ : : I\I ~y_ ! 5 S—
< | \\\\‘\\ o \:\\\ | | \‘\\\\\\\\\\:‘\\\
(st ah | O 0, g
Wt T 3, | R 4
( f7f 1 1 1 1
Reset ' Integration Readout ' I I |
operation
*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.
Fig. Slow Shutter Operation by SVR (SVRO0 = 002h)
¢ SPL

When SPL is set to other than “000h”, integration start is not performed for the number of XVS cycles set by SPL from
the next XVS input as shown in the figure below. SPL is used together with SVR.

Valid XVScycle |, Invalid XVScycle |  Invalid XVS cycle | Valid XVS cycle

(picture output) ! (no picture output) ! (no picture output) | (picture output) !

XVS
el s nm"mnm
Communication — /R = SVRD ; ] SR=g ! ! 1
SHR = SHRO| | } SHR=SHR1 | | ! i
3 '« | SVRO . |
SVR [ 000h | ‘ SVRO ‘ | SVRL |
| | T
Is,r::;nal sPL [_oooh | ‘ SPLO ‘ [ SPLL |

SHR [ X | SHRO | SHRL |
| |
| SPLO !

|

OH
Operation for ~ 1H
each line gn ~o

T
|
I
]
I
|
I
|
I
|

| RN I
|
I
I
I
I
|
|
i
|
i

(LAST-3)H | “~_

(LAST-20H| I i
(LAST-1) H O ml
(LAST) H | L] !
fr 1t :
| . |
Reset ! Integration Readout !

operation
*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.

Fig. Integration Time Control by SPL and SVR (SVRO0 = 002h, SPLO = 002h)
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Global Reset Shutter Operation

Global reset shutter operation resets and starts storage for all pixels at once. The mechanical shutter must be used
together with global reset shutter operation to align the exposure time for each pixel. The SHR register sets the reset
start timing for all pixels at once.

Example A. Live view —  Still picture — Live view

Xvs | Still mode exposure frame | | | |

I I I I I
I I I I I
xas [T T e r e e e e e T e e e e T T e T |
I I I
I I I
I I I
icati SMD = 1h L SMD = 0h SHR = SHR2 L !
Communication — 58" Siiro ! SHR = SHR1 ! !
I I I

I
I
I
‘
I
} I
0Oh [ 1h [ oh

SMD | |
Internal | SVR | 000h |
state | gpp 000h |
SHR [ X ‘ SHRO |

e
SHRO™ #,316 INCK

) OH
Operation for 1H T ]
each line 2H | [ I T 1

3H

(LAST-3)H |
(LAST-2) H | [
(LAST-1) H T

(LAST)H m

i
Exposure time i Readout R Readout”
i

Mechanical shutter Close Open | Open

*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.

*2 All lines are reset for XVS immediately after SMD is changed from 1h to Oh.
Therefore, readout image regarded as ignored image.

Fig. Global Reset Shutter Drive Example A

Example B. Live view — Continuous shooting

XV " :
S I Still mode exposure frame I I Still mode exposure frame I I

I I I I I
e~
| | | | |
Communication —‘S'_ISQAE;ngoi i SHR = SHR1 i i i
| | | | |
SMD | oh | ‘ 1n ‘ ‘|
| |
Internal | SVR | 000h |
state w ‘ ‘ ‘ ‘
SPL | 000h |
] ]
|

]

SHR | X SHRO [ SHR1
}<—>
I

i )
'SHRO™ + 316 INCK SHR1™ # 316 INCK

. OH
Operation for 14

each line 2H | < T
3H ~ I

(LAST-3) H |
(LAST-2) H | |
(LAST-1) H I

(LAST)H =i

rro

I I
I I I
Reset |Exposure time| Readout Reset| Exposure time |

| ———————————— —————————>

Mechanical shutter Close Open Open

*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.

Readout

Fig. Global Reset Shutter Drive Example B
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Long Time Exposure

IMX571BQR-C

In long time exposure mode, this sensor can be set to low power consumption (sleep setting). This setting may
reduce the dark voltage in long time exposure mode. Sleep setting duration is set by register SLP_CTRL as below
figure. This register SLP_CTRL is performed immediately just after transmitted.
At the semi time register SLP_CTRL, please do the control of power VDDHPX.

XVS

xks [T

Sron T
Communication [EH20=SHRO

(SHRO setting value x 2 +8)
x XHS period or more™

< > — 45us or more

=1h

SLP_CTRL SLP_CTRL
=on
| S——

12ms or more

f 4_,|;w-mm 20us

10.150ms Pus

SLVS-EC IIF
DOP/DOM

Active

\

Active l

N
1 Y
1 Standby sequence

Training sequence !

IDLE !

SLP_CTRL |

Oh [ 1h

Oh

smp[_ oh | 1h

Registers SVR |

000h

SPL|

000h

SHRO[ X

SHRO

SHRO™ +

316 INCK

OH
Operation for 1H

each line 2H

Mechanical Shutter Cl

f f

Reset Storage Operation
Exposure Time

pse Open

Close

Readout

VppHPX

VooLIF

Standby Mode

*1 When readout mode is Mode No.1 All-pixel readout mode 2-parallel ADC readout, (SHRO setti

ing value + 4) x XHS period or more.

*2 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.

Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail

Fig. Example of Long Time Exposure Drive

In standby mode, this sensor can be set to low power consumption more than sleep setting. Exposure operation is
canceled in standby mode. Standby mode sequence is controlled by STANDBY and SLP_CTRL registers. Detail of
standby mode sequence is shown as below.

XVS

s [ITTTTTITTTTIT T T TR T I

ELP,CTRL:II STANDBY = [stanpey = SLP_CTRL =|
h 1h oh oh

Commnunication

)
LTI

“2XHS + 45us” or more
>

12ms or more

i g

|

i
s%’g;gcy'; Active | \l Hi-Z | Active |

\ Exposure operation is canceled and SLVS-EC IF is stopped. Training sequence VIDLE
Standby sequence
SLP_CTRL | 0 1 0 |
sters

STANDBY | 0 1 Y |

Fig. Standby Mode Sequence
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Electronic First Curtain Shutter Function

In global reset shutter operation, Electronic first curtain shutter function which reset timing of each pixel line can be
adjusted in accordance with the mechanical shutter speed can be used. There are two types of electronic first curtain
shutter modes. One is Polygon electronic first curtain shutter mode which reset timing of each pixel line is controlled
by the registers, and the other is Non-linear electronic first curtain shutter mode which reset timing of each pixel line
is controlled by the external XPI pin.

Register Explanation

¢ MSMD
It is a register switched to the Electronic first curtain shutter control.
Address Register MSMD Description
Oh All-pixel simultaneous reset mode
0003h [1]
1h Electronic first curtain shutter mode
¢ OPMODE
The act mode is switched the front curtain electronic mode.
Address Register OPMODE Description
Oh Polygon electronic first curtain shutter
0003h [2] - — -
1h Non-linear electronic first curtain shutter
¢ VSHT_DIR
The scanning direction of front curtain electronic shutter is switched.
Address Register VSHT_DIR Description
Oh Normal (Area 1 to 48, Pixel address small to large)
0003h [5] -
1h Inverted (Area 48 to 1, Pixel address large to small)
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Polygon Electronic First Curtain Shutter

In the use of Polygon electronic first curtain shutter function, the scanning speed of the electronic first curtain shutter
of each vertical area defined by the following can be set. A vertical area is divided into 48 groups. The number from 1
to 48 is allotted from the physical address minimum to maximum regardless of the first curtain scanning direction.

Electronic First Curtain
Shutter scanning irection

White ‘;IlJnlnl-y' lines (Mot Read) Eg A
Pixel address in 28 Durmmy access lines (Not Read) £
vertical direction Overflow drain pixels (Mot Read)
“ 42_01 Ignored VOB area sensor
Area48 Effective pixels
A
A
Aread7 | :
A )
A
Aread6 g PP
: @ - = )
‘77 ’i g 4188 Active picels g ?_, IE' §|£
.l g £ K oo oo
. 2 & - 3T |g D
i o o
. s |g5
i EEE
Area3 | :
A B
A
Area2 | : Eftective pixels
¥y 24 Ignored VOB area with sensor
2 Overflow drain pixels (Mot Read)
i 10 Dummy access lines (Mot Read)
A 23 . 1 Ignored VOB area with sensor
Areal i 22 VOB area with sensor E g
Yo 1 Ignored VOB area with sensor
Y

Fig. Polygon Electronic First Curtain Shutter Segmented Region

Register Explanation

¢ SINT
It is a register that combines with SHR and sets the reset start timing of the Polygon electronic first curtain
shutter. Set it by a 64CLK (Fck = 36 MHZz) unit. Setting 00h is prohibited.

¢ POLYGON_OP_SPEED1 to 48 [7:0]
It is a register to which curtain speed of the electronic first curtain shutter is changed each area.
Exposure time of each pixel can be made uniform by matching first curtain speed with second curtain
mechanical shutter by register POLYGON_OP_SPEEDL to 48 the electron.
Set 7 or more to POLYGON_OP_SPEED1 to 48.
The relation to curtain speed of the electronic first curtain shutter is as follows with register
POLYGON_OP_SPEED1 to 48.

Curtain speed [um/us] = 135.4 / (POLYGON_OP_SPEEDN([7:0] + 1)
‘n=1to48

¢ POLYGON_OP_DCMSL1 to 48[1:0]
This register sets the parallel row reset function of polygon electronic first curtain shutter area.
When a setting value is Oh, curtain speed is the above mentioned.
If setting value is 1h, curtain speed becomes 2 times because of 2 row parallel reset.
If setting value is 3h, curtain speed becomes 4 times because of 4 row parallel reset.
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¢ POLYGON_OP_VADRL to 47[13:0]
The end address value of each area group when a vertical area is divided into 48 groups is specified.

1)
@)

Because area 1 is allocated in the VOB area by fixation (POLYGON_OP_VADR1 = 0017h).
Set the pixel address in order of area 2 to 47. The set values are 14'd24 or more. And these register should

IMX571BQR-C

be set that the setting value of smaller number don’t become bigger than the setting value of large number.
Both even numbers and odd numbers can be set.

®)
(4)
®)

Set a different pixel address to all registers.

This register cannot be the set the number of over pixel address. (It does not operate correctly.)
When the parallel row reset function is used, the setting value has to set the value of [(multiple of 4)-1].

The scanning speed of each area is set with POLYGON_OP_SPEEDLI to 48 and POLYGON_OP_DCMS1 to

48.

48 division
partition

(division partition ~
width is a freely-

selected area)

VOB area with sensor +

Effective pixels + Active pixels

N
Areal (VOB area)

Area 48

14'd0
POLYGON_OP_SPEED1[7:0]

POLYGON_OP_DCMS1[1:0]
— POLYGON_OP_VADR1[13:0]

POLYGON_OP_SPEED2[7:0]
POLYGON_OP_DCMS2[1:0]

I

- POLYGON_OP_VADRZ2[13:0]

POLYGON_OP_SPEED3[7:0]
POLYGON_OP_DCMS3[1:0]

— - POLYGON_OP_VADR3[13:0]

—

L —— - POLYGON_OP_VADR46[13:0]

POLYGON_OP_SPEED47[7:0]
POLYGON_OP_DCMS47[1:0]

— POLYGON_OP_VADRA47[13:0]

POLYGON_OP_SPEEDA48[7:0]
POLYGON_OP_DCMS48[1:0]

e

14'd4203"

*! Pixel address 4202 and 4203 are dummy line address and not readout.

Pixel Address

MIN

MAX
v

Fig. Area Groups Setting and Each Curtain Speed Setting
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Operation Sequence

Operation sequences of Polygon electronic first curtain shutter are shown as below.

(Not Readout)

XVS | Still Mode Exposure Frame | |
xS [T TTT T T T T T T T T eery Tl
SMD=1 i i i i
MsMD=1h || I | |
Commnunication -\ oreont - : :
SHR = SHRO 1 } 1 1
SINT = SINTO| | ! 1 !
SMD[  Oh : 1h | :
MSMD[  0Oh 1h
. OPMODE[ 0h oh | L
Registers 1 j
VSHT_DIR[ 1h oh | |
SHR[ X SHRO |
SINT[ X | SINTO |
ical pi : 11!, SINTO x 64clk@36MHz| !
Vertical plxilr::tir(:‘ss i SHRO : : : | 1 ! \KReadom i
‘ | i T 3
! i | ! RS !
-y ! D T . !
Shutter Direction: ! ! T T SRS !
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*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.

Fig. Pixel Reset Start Timing Chart when VSHT_DIR = Oh
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Commnunication -{oamoneh i : :
SHR = SHRO [ | 1 ! !
SINT = SINTO i ! i i
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msmD [_Oh n_ m
Registers OPMODE[  0h oh |
VSHT_DIR[ 1h | 1h | F
sHR[_ X ‘ SHRO ]
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]
i
|
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I .
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Area48 Storage Operation Dummy line

(Not Readout)

Exposure Time
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*1 The number of XHS pulses is different depends on readout drive mode and shutter mode even if SHR setting value is same.
Please see table of “SHR Register Setting Range and Number of XHS Pulses” for detail.

Mechanical Shutter

(Shutter Direction: Top—Bottom) Close

Fig. Pixel Reset Start Timing Chart when VSHT_DIR = 1h
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Restriction of XVS Interval at Polygon Electronic First Curtain Shutter Mode

Keep the following restriction about XVS interval at Polygon electronic first curtain shutter mode.
When it is not able to keep the restriction, the subsequent reading operation might not be correctly done.

Still image exposure frame:
XVS interval = (XHS period x SHR x 2) + (64 x SINT + T )/36 MHz + 1 ms

T = (POLYGON_OP_SPEED1 + 1) x (POLYGON_OP_VADR1 + 1)

+ (POLYGON_OP_SPEED (n) + 1) x (POLYGON_OP_VADR (n)) - (POLYGON_OP_VADR (n - 1)))
+ (POLYGON_OP_SPEEDA48 + 1) x (14'd4203 - (POLYGON_OP_VADRA47))

T (n=2~47) is all added.

SINT = 00h and SHR = 0000h are set prohibitions.
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Non-linear Electronic First Curtain Shutter

In the use of Non-linear electronic first curtain shutter function, the scanning speed of the electronic first curtain
shutter of each vertical line can be set by XPI pulse timing.

Operation Sequence

Operation sequences of Non-linear electronic first curtain shutter is shown as below.

First XPI pulse can be input after 700 INCK or more from XVS, and each vertical pixel line is reset at one line per one
XPI pulse. When VSHT_DIR = 0h (normal), the order of reset vertical pixel address is from 0 to 4203. When
VSHT_DIR = 1h (inverted), the order of reset vertical pixel address is from 4203 to 0. After all pixel address is reset,
additional XPI pules is input (End pulse). In addition, vertical pixel address 4202 and 4203 are dummy line and reset
operation is done but not readout. After 20 INCK or more from last XPI pulse (End pulse), readout XVS can be input.
Total 4205 XPI pulse are needed in order to reset all vertical pixel lines.

xvs | D) ) | ) |
XHs|||||||||||||||||||||||||||g%ﬂm{%||||||||||||||@m|||||||||||||22|||||||||

SMD=1h

Commnunication - vevoeth
VSHT_DIR=0h
SMD[ oh 1h |
MSMD [ 0Oh 1h |
Registers
oPMODE[_0h 1h |
VSHT_DIR[_1h oh |
Total 4205 XPI pulses End pulse
A
C )
XPI 700 INCK | | | | || I > 20 INCK N
- < I« >
Vertical pixel address _»t Readout
rrrrrrrrrrrrrr 20~22 INCK ¥
o [ I T

FH AN N I | S !

2i N T T N |

! 3 N I I NEEN |

Shutter Direction | N . \\\ i

; I NS !

| NES I

~ I | S~ 1

~ ] I S| !

! T T ! Dummy line !

i Reset P Exposure Time . Storage Operation i (Not Readout) i

! < L I I

| | |

Mechanical Shutter Close i Open i Close i

Fig. Pixel Reset Start Timing Chart when VSHT_DIR=0h

xvs | " ) | ) |
XHs|||||||||||||||||||||||||||Egmm%||||||||||||||@gm|||||||||||||2§|||||||||

. SMD=1h
Commnunication 4 Msvb=in
OPMODR=1h
[VSHT_DIR=1h
SMD[ oh 1h |
_ MSMD [ oh 1h |
Registers
OPMODE[ _ 0Oh 1h |
VSHT_DIR[ 1h 1h |
Total 4205 XPI pulses End pulse
c A \/
o T e T T 11Tk ;
Vertical pixel address _»t !
rrrrrrrrrrrrrr 20~22 INCK o Readout
ol O T Ot ‘
1 ~EL | | ST i
2 NS T T N !
3 NS T SEN ;
Shutter Direction i AN N !
| | NS |
I I NES i
N | | ~ I
| T ]
| T | Dummy line i
| R ) Storage Operation | (Not Readout) |
! eset . Exposure Time R ! !
i < > | |
| | |
Mechanical Shutter Close i Open i Close i

Fig. Pixel Reset Start Timing Chart when VSHT_DIR=1h
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Slow Shutter Break

As previously mentioned, setting a value other than “Oh” in SVR starts the slow shutter operation that performs
storage operation across multiple XVS cycles. However, slow shutter operation can also be stopped to shift to
the next imaging operation.

@ Slow Shutter Break by the SSBRK Register
When operation after slow shutter break is imaging operation in rolling shutter mode, slow shutter break can
be set by the SSBRK register.
When SSBRK is set to “1h” during slow shutter operation, the image stored up to the next XVS input is output at
the next XVS input. The next slow shutter cannot be stopped by keeping SSBRK at “1h”. To break the slow
shutter again, SSBRK must be returned to “Oh” and then set to “1h” again.

@ Slow Shutter Break by SMD
SSBRK cannot be used when operation after slow shutter break is imaging operation in global reset shutter mode.
When SMD is set to “1h”, the slow shutter is broken at the next XVS input. The image is not output at this time,
and instead global reset shutter operation is immediately performed and the image corresponding to the global
shutter is output at the next XVS input.
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Gain Setting

Two channels of PGC (programmable gain control) function for each DAC are mounted in this sensor, and each
channel can be controlled separately.

APGC_N: North side column ADC analog gain setting
APGC_S: South side column ADC analog gain setting
Note) Set all the same values to APGC_N and APGC_S.

The analog PGC image diagram is shown below.

36

30 !

\

_ Gain [dB]
\

: _—

/

0 1000 2000 3000 4000
APGC[11:0] [d]

Fig. Analog Gain

Analog gain of 0 to 36 dB corresponding to each color can be set according to the setting value of the analog gain
setting registers. The relational formula for the register setting value and the gain is shown below.

. : APGC[11 :O])
T3 — _2() ¥ ( e Sh— |
Gain[dB] log| 1 1095

Formula. Analog Gain Conversion Formula

Setting range of APGC registers for each readout mode is following table.

Table. APGC setting range for each readout mode

A/D Setting range of registers Setting range of

conversion bits APGC_N/APGC_S analog gain [dB]
16 bits/14 bits/12 bits 000h to FBEh (0d to 4030d) 0to 36
11 bits 000h to F7Dh (0d to 3965d) 0to 30

In addition, change the setting value of following additional setting registers according to register value of APGC
registers in all readout modes.

Table. Additional register setting of each APGC setting

Analog gain registers setting
Additional setting APGC_N/APGC_S
registers 000h to 7FAh 7FBh to DFBh DFCh to FBEh
(0dB to 6dB) (6dB to 18dB) (18dB to 36dB)
APGC_ADD Oh Oh 1h
CLPAPGC Oh 2h 4h

And also please refer to the additional “IMX571 Gain Setting Specification” for detail.
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Digital Overlap Readout Mode

Over View

Digital Overlap (DOL)

This mode operates to exposure in the order of the long exposure frame (LEF), the short exposure frame (SEF)
during the time equivalent to 2 frames of normal operation, and then each exposure frame data are output in
overlapped. The timing of the SEF output is delayed by setting value which is set for readout of the SEF.

The tLer as the exposure time of LEF must be set to be longer than tser as the exposure time of SEF. For details of

tLer and tser, refer to the section “Exposure Timing Register Setting”.

About the Output

When using DOL mode in this sensor, 2 different exposure time data of the line are output each XHS period
alternately. The first XHS period is the R/Gr line data of the long exposure frame, the second XHS period is the R/Gr
line data of short exposure frame, the third XHS period is the Gb/B line data of long exposure frame and the forth
XHS period is the Gb/B line data of short exposure period. In this case, XHS period must be twice as long as normal
mode which don’t use DOL.

Normal Exposure

VMAX

Operation
XVS
XHS UL RN AR NN R RN RN RN RN RN AR RN R E RN RN RN RN NN RN RN RN E RN
Blanking
Output
R/Gr data [ Effective data
B VBlank
DoL VMAX
2 frame Operation XVS
XHS TTTTTTITI T T T T T T I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I T I Ty TT
[ O 0
O (]
O g
O (] O O
O (] O (]
1 Frame D D D D D D D D
O (] O (]
- [l - [ - O - [l
Blanking . . . . . . . .
Gbleata
Output EEEENZNZICNENNINNINNNInNnAnnn RN |
R/Grdata
[ vrer
[ ser
B v
B vslank

Definition of Each ltem

Fig. Image Drawing of DOL

Symbol Unit Remarks
VMAX H Number of horizontal line per 1 Frame
LEF — Long exposure frame
SEF — Short exposure frame
VBP H Vertical blanking period in front of short exposure data
BRL H Number of horizontal line of SEF
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The figure below shows the data output image.

During 1XHS period, LEF and SEF data are output alternately. SEF data is output with a delay which length is the
exposure time of SEF. All of necessary data line of LEF and SEF (BRL) must be output in 1V period when using DOL.
For details of the restriction of XHS and XVS setting value, refer to the section below.

| [xHs | ]

] V Blanking V Blanking
g A V Blanking . V Blanking
< V Blanking V Blanking

V Blanking V Blanking
LEF(1) VBP(1)
LEF(2) VBP(2)
LEF(3) VBP(3)
LEF(4) VBP(4)
LEF(x)
LEF(x + 1) SEF(1)
LEF(x +2) SEF(2)
LEF(x + 3) SEF(3)
2
=
= = -
g | V Blanking ‘; % % SEF(BRL - 1)
c|g V Blanking 6 HE SEF(BRL)
& V Blanking 8 |E & Blanking
Fl Note) x: Variable by READ_START_DOLA1 register settings. And, Corresponding the line memory is necessary.

Fig. Output Image When Using DOL

| [ XHS
1 [] V Blanking
o V Blanking
; V Blanking

V Blankin
V Blanking
V Blanking
V Blanking
V Blanking
VBP(1)
VBP(2)

VBP(3)

LEF(x + 1)
SEF(1)
LEF(x + 2)
SEF(2)
LEF(x + 3)
SEF(3)

.
.
.

V Blanking
SEF(BRL-1) R/Gr
V Blanking

SEF(BRL) Gb/B
V Blanking
V Blanking

Idle Code (H Blanking)

[Start Code

’:I

Fig. Output Image When Using DOL (arranged by XHS )
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Exposure Time Setting

The electronic shutter timing of short exposure is set by the register SHR_DOL1, the electronic shutter timing of long
exposure is set by the register SHR_DOL?2 and the readout timing of short exposure is set by the register

READ_START_DOL1.
Usually, the frame memory according to line amount of delay is necessary in backend for the combining processing

because the delay of READ_START_DOL1 lines occurs between the output of long exposure data and output of
short exposure data of the same line.

Readout timing (Normal & Long exposure) Exposure time (Normal & Long exposure) |:| Long exposure frame data (L)
---------- Shutter timing (Normal & Long exposure;
X .g ( 9 exp ) Exposure time (Short exposure) |:| Short exposure frame data (S)
Readout timing (Short exposure)
---------- Shutter timing (Short exposure) - Blanking
Time base -
XVS
Normal Exposure V period
Operation ST
-
Sensor internal
V drive
Frame 1 .. Frame2 Frame 3 Frame 4 Frame 5
“-.._ Exposure period ~.._Exposure period "\ *.._Exposure period *.._Exposure period *.._Exposure period "\
Output BLK Frame 1 BLK Frame 2 BLK Frame 3 BLK Frame 4 BLK Frame 5
XVS v "
periof
DOL Exposure - > >
i SHR_DOL2
Operation READ_START_DOL1
Frame 1 Frame 2
SHR_DOL1 Short exposure period Short exposure period
Sensorinternal | TSN T T T ~
vdrive | N T~ el TN
Frame 1 Frame 2 Frame 3
Long exposure e Long exposure Long exposure
. period N period - __ period
Frame 1 (L Frame 2 (L
output L) ©) L)
Frame 1 (S) Frame 2 (S)

Xread out for short exposure is prohibited from crossing the next XVS pulse

Fig. Diagram of DOL Operation

List of Register Assignment

Long exposure frame Short exposure frame
Operation (LEF) (SEF)
Shutter Readout Shutter Readout
Normal exposure SHR —
DOL SHR_DOL2 —' SHR_DOL1 | READ_START_DOL1

* The readout timing of long exposure frame is fixed.
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Registers for DOL
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Set the registers shown below in addition to the registers for normal mode when using DOL.

Description of Register Setting for DOL

Bit Default . . Readout mode

Address assignment | value Register name When using DOL other than DOL

0004h [1] Oh LESS SHUT DOL1 Oh: Normal/ 1h: Shutter less

0004h [2] Oh LESS _SHUT _DOL2 Oh: Normal/ 1h: Shutter less

001Bh [7:0] ) ) o

0o0ich [6:0] 0009h READ_START_DOL1 According to integration time

001Dh [7:0] . . o

001Eh [6:0] 0005h SHR_DOL1 According to integration time

001Fh [750] 000Eh SHR_DOL2 According to integration time

0020h [6:0] ) .

0034h [7:0] ) — (invalid)

0035h [3:0] 000h APGC_LT_N According to analog gain setting

0036h [7:0] . . .

0037h [3:0] 000h APGC_LT_S According to analog gain setting

0038h [7:0] . . .

0039h [3:0] 000h APGC_ST_N According to analog gain setting

003Ah [7:0] ) ) )

003Bh [3:0] 000h APGC_ST_S According to analog gain setting
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Gain Register Setting

Two channels of PGC (programmable gain control) function for each DAC are mounted in this sensor, and each
channel can be controlled separately.
APGC_LT_N: North side column ADC analog gain setting at long exposure frame when digital overlap drive
APGC_LT_S: South side column ADC analog gain setting at long exposure frame when digital overlap drive
APGC_ST_N: North side column ADC analog gain setting at short exposure frame when digital overlap drive
APGC_ST_S: South side column ADC analog gain setting at short exposure frame when digital overlap drive

Note) Set all the same values to APGC_LT_N, APGC_LT_S, APGC_ST_N and APGC_ST_S.

The analog PGC image diagram is shown below.

36 H

m /

Gain [dB]
N

N\

: _—

L

0 1000 2000 3000 4000
APGC[11:0] [d]

Fig. Analog Gain

Analog gain of 0 to 36 dB corresponding to each color can be set according to the setting value of the analog gain
setting registers. The relational formula for the register setting value and the gain is shown below.

, L APGC[11 ;0])
Gain[dB] = —2(,)10g(1 ~ T Ios
Formula. Analog Gain Conversion Formula

Setting range of APGC registers for each readout mode is following table.

Table. APGC setting range for each readout mode

AD Setting range of registers Setting range of
- APGC_LT_N/APGC_LT_S/ ;
conversion bits APGC_ST N/APGC_ST S analog gain [dB]
16 bits/14 bits/12 bits 000h to FBEh (0d to 4030d) 0 to 36
11 bits 000h to F7Dh (0d to 3965d) 0to 30

In addition, change the setting value of following additional setting registers according to register value of APGC
registers in all digital overlap drive modes.

Table. Additional register setting of each APGC setting

Analog gain setting
Additional setting APGC LT N/APGC_LT_S/APGC_ST N/APGC ST S

registers 000h to 7FAh 7FBh to DFBh DFCh to FBEh
(0dB to 6dB) (6dB to 18dB) | (18dB to 36dB)
APGC_ADD Oh Oh Ch
CLPAPGC Oh 2h 4h

And also please refer to the additional “IMX571 Gain Setting Specification” for detail.
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These timings are set by register: (1) the electronic shutter timing of short exposure (SEF), (2) the readout timing of
short exposure (SEF), (3) the electronic shutter timing of long exposure (LEF). The readout timing of long exposure
(LEF) is fixed. The each exposure time and exposure ratio (exposure time ratio of LEF and SEF: expanding part of
dynamic range) are decided by these timing setting.

Setting Values When DOL

Item

Register

Setting range

Electronic shutter timing of short
exposure (SEF)

SHR_DOL1

It is prohibited to set even number.

Readout timing of short
exposure (SEF)

READ_START_DOL1

It is prohibited to set even number.
It is prohibited that readout period of SEF is crossing

next XVS pulse.

Electronic shutter timing of long
exposure (LEF)

SHR_DOL2

It is prohibited to set odd number.

Setting Values of Each Mode When DOL

Mode Readout mode Register — Setting range -
No. Minimum value Maximum value
SHR_DOL1 1 READ_START _DOL1 -2
All-pixel readout mode The smaller of 4173 and
3 digital overlap drive READ_START_DOL1 SHR_DOL1 +2 (SHR_DOL2 —1)
SHR_DOL2 READ_START_DOL1 +1 1Vv/2 -2
Vertical 1/3 SHR_DOL1 1 READ_START_DOL1 -2
subsampling, horizontal 1
10 | 3 weighted binning READ_START DOL1 SHR_DOL1 + 2 The smaller of 1389 * and
(SHR_DOL2 — 1)
readout mode
digital overlap drive SHR_DOL2 READ_START_DOL1 +1 1vi2 -2
Vertica' 3/3_|ine binning' SHR_DOLl 1 READ_START_DOLl -2
horizontal 3 weighted The smaller of 13852 and
H binning readout mode READ_START_DOL1 SHR_DOL1 +2 (SHR_DOL2 —1)
digital overlap drive SHR_DOL2 READ_START DOL1 +1 VR -2
Note) 1V: Number of XHS per 1 V period

*1: When using window cropping function (WND = 1h), WIN_WIDTH - 3
*2: When using window cropping function (WND = 1h), WIN_WIDTH -5

Calculation Formulas for Exposure Time

Item Symbol Formula

. {(Number of XHS per 1V period — SHR_DOL2 value x 2) x XHS
Exposure time of LEF tLer period [CLK@72MHZ]}(72 x 10°)

. {(READ_START_DOL1 value — SHR_DOL1 value) x XHS period
Exposure time of SEF tser [CLK@72MHz] x 2}/(72 x 10)
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Number of Front Blanking Line of Short Exposure Frame

The timing of the short exposure frame is set by the readout start timing of short exposure frame
(READ_START_DOL1). When the image synthesis is performed in the backend processing, the line memory is
necessary for holding the long exposure data (LEF) until the short exposure data is output. The number of line for

delay is shown below.

Item Symbol Unit Formula
Number of line from
head of LEE to SEE VBP H READ_START_DOL1x2-1
Long exposure Short exposure

| 'xHs

XVS ]|

VOB

Effective pixels

Effective pixels

Active pixels

Effective pixels
Effective pixels

Deskew Code

g <
8 3
@ ()
T T
= =
() 17}
S S
8 S
o o

Deskew Code

Active pixels

Effective pixels

Effective pixels
Effective pixels

Rear V Blank

Effective pixels

Rear V Blank

Fig. Number of Front Blanking Line in Front of Short Exposure Frame

145



[Confidential]
SONY IMX571BQR-C

Mode Transition
When Changing Mode to DOL

When changing from other readout mode to DOL and from DOL to other readout mode, set the registers according to
following figure. In both changing the data of the first frame is invalid.

Readout timing (Normal & Long exposure) Exposure time (Normal & Long exposure) I:lLong exposure frame data (L)
---------- Shutter timing (Normal & Long exposure;
ning ( 9 exp ) Exposure time (Short exposure) |:|Short exposure frame data (S)
Readout timing (Short exposure)
---------- Shutter timing (Short exposure) - Blanking
* Register communication
Time base s

Mode Change registers

MODE = DOL mode

SHR_DOL1 = Any value

XHS period change SHR_DOL2 = Any value
READ_START_DOLL1 = Any value

XVS )

Frame A
Short exposure period
(Invalid)

SHR_DOL2
READ_START_DOL1 Frame B

Short exposure period

SHR_DOL2
READ_START_DOL1
|

Sensor

internal Exposure L Frame A d FrameB

V dri period g LY @4l [plEY .. Long exposure period
rve (Invalid) ot

S

Outbut Frame A(L) Invalid Frame B(L)
P Frame A(S) Invalid Frame B(S)
. Mode Change registers
XHS period change MODE = other DOL mode
: SHR = Any value
v L
XVS Y
Frame M
Shor exposre pero
SHR SHR SHR

Sensor Frame
internal Frame M Long exposure period
V drive Long exposure (Invalid)
period
Frame M(L] ‘ Frame N Invalid Frame (Normal Frame (Normal
Output © ( ) ( )

Frame M(S)

Fig. DOL Mode Transition
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Reflection Timing When the Exposure Time Is Changed

Hereinafter, Frame A, B, C and D are continuous frames. In DOL operation, the registers are reflected as shown
below when the exposure time is changed.

For example, if the register SHR_DOL1, SHR_DOL2 and READ_START_DOL1 are changed in communication
period of frame C, these registers are reflected to output of frame D.

To avoid the invalid frame, the register settings should satisfy the formulas described on the table below, in addition
to the usual limitation that each setting before and after changing should satisfy aforementioned limitation between
SHR_DOL1, READ_START_DOL1 and SHR_DOL?2 respectively.

List of Symbols
Iltem Register name Symbol
SHR_DOL1 al
SHR_DOL2 a2
The register setting value before transition READ_START DOL1 a3
APGC_LT_N/S
APGC_ST N/S a
SHR_DOL1 bl
SHR_DOL2 b2
The register setting value after transition READ _START DOL1 b3
APGC_LT_N/S b
APGC_ST_N/S

Additional Limitation to Avoid Invalid Frame When the Exposure Time Is Changed

Formulas
a3+1<h2
Readout timing (Normal & Long exposure) Exposure time (Normal & Long exposure) |:|Long exposure frame data (L)
---------- Shutter timing (Normal & Long exposure
X .g ( 9 exp ) Exposure time (Short exposure) |:|Short exposure frame data (S)
Readout timing (Short exposure)
---------- Shutter timing (Short exposure) - Blanking

+ Register communication

Time base >
SHR_DOL1:al SHR_DOL1 : bl
SHR_DOL2 : a2 SHR_DOL2 : b2
READ_START_DOL1: a3 READ_START_DOL1 : b3
GAIN : a GAIN : b
A
XVS 4 L
SHR DOL2 a2 a2 b2 b2
READ_START_DOL1 a3 a3 a3 b3
SHR_DOL1 | al | al | al < bl »
ouout
utpu Frame A (SEF) Frame B (SEF) Frame C (SEF) Frame D (SEF)
Yo Yo Y Yo
LEF: 1V —-a2 LEF:1V-a2 LEF:1V-a2 LEF : 1V - b2
SEF:a3-al SEF:a3-al SEF:a3-al SEF:b3-bl
GAIN:a GAIN:a GAIN : a GAIN : b

Fig. Example of Changing Exposure Time without Invalid Frameset
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If the additional limitation cannot be satisfied, the communicated frameset and the next frameset will be invalid

Exposure time (Normal & Long exposure)

Exposure time (Short exposure)

|:|Long exposure frame data (L)
|:|Short exposure frame data (S)

- Blanking

* Register communication

frameset.

Readout timing (Normal & Long exposure)

---------- Shutter timing (Normal & Long exposure)
Readout timing (Short exposure)

---------- Shutter timing (Short exposure)

Time base
SHR_DOL1 : al SHR_DOL1 : bl
SHR_DOL2 : a2 SHR_DOL2 : b2

GAIN : a

READ_START_DOL1 : a3

XVS

READ_START_DOL1: b3

GAIN : b

Y

SHR_DOL2
READ_START_DOL1
SHR_DOL1

Output

Frame A (SEF)

Frame B (LEF)

Frame B (SEF) Invalid

Py \ |

Frame C (LEF) Invalid

Frame C (SEF)

b

Frame D (LEF)

Frame D (SEF)

~

e e e
LEF:1V-a2 LEF: 1V —-a2 LEF : Invalid LEF: 1V - b2
SEF:a3-al SEF : Invalid SEF:b3-b1l SEF:b3 - b1
GAIN: a GAIN: a GAIN : b GAIN: b

Fig. Example of Changing Exposure Time with Invalid Frameset
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Sensor internal clamp of this sensor is rough one for only keeping range for AD conversion.
LEF and SEF can have different black level under high gain because of the different integration times.
To solve this it is recommended to use external clamp in the camera ISP, and use VOB in LEF to clamp effective

pixels in LEF, and VOB in SEF to clamp SEF effective pixels in SEF.

Long exposure

Short exposure

IMX571BQR-C

| [XHS

XvVs ||

VOB(LEF)

HOB
Effective pixels

Start Code
Packet Header

Effectiy® pixels

use VOB(LEF,
to clamp LEF

LER:

Effective pixels
HOB

Effective

Rear V Blank

Deskew Code

HEGE

(]
hel
o
O
i
5]
i
2

VOB(SEF)

Packet Header

Effective pixels

Effective pixels

use VOB(LEF
to clamp LEF

SEF

Deskew Code

Effective pixels

Fig. External Clamp and VOB
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Global 4 Field Readout Function

Over View

Global 4 field readout function is that all-pixel readout frame is divided into 4 of vertical 1/4 subsampling frames and
readout in order when readout frame of global reset shutter operation. All-pixel stillimage can be made by combining
4 of vertical 1/4 subsampling frames. This function can be expected to reduce the blackout period between capturing

still image and displaying capture image result.

[ still mode exposure frame Still mode readout frame |
FieldO Field1 [ Field2 Field3 | Readout image
xvs T
XHS TTTTTIT T T T I T T I T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T T T T T T T T T T I T T T T T T T T T T T I T T T T T T T T T T T T IrTrTrTT
read "2
4
[]
L]
[]
LI
l ] [ ] 1 Frame
[]
Exposure frameShutter l ]
[]
[]
[]
I OO OOy OO CTTTTTTT]
Output OB [f] [ ] i [
Effective E VOB
[] Effective data
[l Vv Blanking
Fig. Image Drawing of Global 4 Field Readout
Setting Register and Modes which can be used the function
Global 4 field readout drive can be enabled by GLB4FLD register
¢ GLB4FLD
Address Register GLB4FLD Description
Oh Normal operation
0005h [0] - -
1h Global 4 field readout drive
Global 4 field readout drive can be enabled in following modes and shutter mode.
In addition, this function cannot be used when using window readout function.
M,\?:e Readout mode Shutter Mode Note
] Global 4 field readout drive can be used in
0 All-pixel readout mode combination with following shutter mode.
Global reset shutter | All-pixel smultangogs reset mode (MSMD = 0h)
SMD = 1h - Polygon electronic first curtain shutter mode
1 All-pixel readout mode ( =1h) (MSMD = 1h, OPMODE = 0h)
2-parallel ADC readout - Non-linear electronic first curtain shutter mode
(MSMD = 1h, OPMODE = 1h)
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Exposure Operation and Readout

In Global 4 field readout operation, exposure is operated in the first frame (exposure frame), and readout is operated
after 4 frames (readout frame). When the first readout frame (Field0O), not only effective pixels but also other than
effective pixels (VOB without sensor, VOB with sensor) are output. After second readout frame (Fieldl, 2, 3), only
effective pixels are readout.

Clamp is operated in the first readout frame (Field0), and reflected all readout frames.

In case of interrupting Global 4 field readout function during half way of exposure frame or readout frames, slow
shutter break function can be used. See “Slow Shutter Break” for detail.

[ Still mode exposure frame I Still mode readout frame |

1 Field0 | Fieldl [ Field2 [ Field3 |
XVS
I I I I I I
XHS
e Reset Pixels read read read read Lowrio-on |
Sensor internal
V drive
\ With'Mechanical Shutter
Clamp adjust|  fix fix fix fix

Fig. Diagram for Global 4 Field Readout Operation

Readout Pixel Address at Each Field

Readout vertical pixel address at each field is shown as below.
VOB lines are readout only Field0. In effective lines, R, Gr line and the next Gb, B line are regarded as one pair, and
output at 4 pair intervals each field.

, , ,
| | |
. | . | . | .
Fieldo ; Fieldl ; Field2 ; Field3 The vertical pixel address of reading
40 ! 40 ! 40 ! 40 m pixels at each field are below.
| | |
39 39 39 39 Fieldo :
38 38 38 m 38 VOB line : 1 to 24
37 37 37 37 Red line : 25 + 8n
36 36 36 36 Blue line : 26+ 8n
Active 35 35 35 35 (n:0,1,2..)
pixels 34 m 34 34 34 Fie\l/(gsz line : Not readout
ine : Not readou
33 33 33 33 Red line : 27 + 8n
32 32 32 32 m Blue line : 28+ 8n
31 31 31 31 (n:0,1,2..)
30 30 30 30 Field2 :
P : 29 - oL e e
. 28 28 m 28 28 Blue line : 30+ 8n
Effective 27 27 27 27 n:0,1,2.)
pixels 26 26 26 26 Field3 :
v 25 E 25 25 25 VOB line : Not readout
Ignored VOB 24 24 24 24 Red line : 31 +8n
area with sensor 23 23 23 23 Blue line : 32+ 8n
22 22 22 22 (n:0.12.)
21 21 21 21
20 20 20 20
19 19 19 19
VOB area 18 ! 18 ! 18 ! 18
with sensor 17 i 17 i 17 i 17
16 3 16 3 16 3 16
15 | 15 | 15 | 15
14 i 14 i 14 i 14
13 i 13 i 13 i 13
| | |
T | | |
Readout | | |
direction Pixel | | 1
address in
vertical
direction

Fig. Readout Pixel Address at Each Field
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Vertical Conditions of Each Field

Vertical conditions and 1XVS period of each field are shown following table.
In addition, horizontal condition of Global 4 field readout is same as normal readout operation.

Table. Vertical Conditions for Global 4 Field Readout Operation

Mode _ Numl_)er of Number_ of Numbgr of 1XVS pe_riod of each
Readout mode Field OB without VOB with effective field

No. sensor lines " | sensor lines | vertical pixels | [number of XHS] "#*®
. Field0 10 24 1044 1092
0 All-pixel readout mode Field1/2/3 o — 1044 1060
1 All-pixel readout mode | FieldO 10 24 1044 1092
2-parallel ADC readout | Field1/2/3 —"2 —2 1044 1060

*I Number of OB without sensor line can be set by OPBN_WIDTH register.

2 OB without sensor lines and VOB with sensor lines are not output in Field1/2/3, output in only Field0.

*3 Ignored VOB with sensor lines are included.

* Number of XHS pulse per 1XVS period must be even number in every mode.

*5 XVS period of each field shown above table is in the case that VBLK_WIDTH = 6h, BK_WIDTH = Oh and
OPBN_WIDTH = Ah.
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High Speed AD Mode

Over View

This sensor can be output 5596 x 3148 pixels at 30 frame/s with 14 bits output word length or 60 frame/s with 12 bits
output word length by changing high speed AD mode which AD speed is higher than normal operation.

Readout Drive Mode

The table below describes the readout drive modes that can be used to operate this sensor.
See the following section for the detailed output format of each mode.

Description of Readout Drive Mode

Table. Description of Readout Drive Modes

Mode Readout mode ADC Word Mode description
No. length
. . . All pixels are read out. (16:9 cropping)
-b - 14 bits 14 bits
0A ?g-gl)c(re(l);?ndgom This mode can be used together with the global
¢ | high speed AD mode 12 bits | 12 bits rseejt?rt];hutter function according to the SMD register
Imaging Conditions in Each Readout Drive Mode
Table. Conditions for Readout Mode
Number | 1XHS 1
Number | Number . h Max
Mode of active | of active O.f oB period period frame
N Readout mode horizont | vertical without | [number | [number rate
0. : . sensor | of INCK] | of XHS]
al pixels | pixels lines *1 %0 %3 3 [frame/s]
-b | All-pixel readout 756 3174 30.00
0A 16:9 cropping 5596 3148 4
-c | high speed AD mode 378 3174 60.01

*1 Number of OB without sensor line can be set by OPBN_WIDTH register.
*2 Number of INCK pulse required to output the data for one line.
*3 The number of XHS pulse per 1V period and humber of INCK per 1XHS must be even number in every mode.

Note)

The values in the table are the minimum 1XHS and 1V cycle values. When XHS and XVS have longer intervals than
these, the sensor outputs a blank code signal. The data is output once per 1 XHS inputs.

The V period and the frame rate shown above is in the case that “Number of OB without sensor line” is the value in
the above table and VBLK_WIDTH = 6h and BK_WIDTH = 0Oh.

The maximum frame rate varies depending on the number of readout lines in window readout mode.
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Image Data Output Format
ModeOA: All-pixel Readout 16:9 Cropping High Speed AD Mode

Register setting Front V blank
Register setting Black dummy area
Register setting OB area without sensor
A
8 VOB area with sensor

3148 Active pixels

HOB area with sensor

=
o

5596

Rear V blank

Fig. Readout Image Diagram in ModeOA All-pixel Readout 16:9 Cropping High Speed AD Mode

The pixel address of readout pixels are below.
<Vertical direction>
VOB area with sensor :
1to 8line
Active pixels :
539 to 3686 line

<Horizontal direction>

/;cht;: HOB area with sensor :
0to 15 line
Active pixels
352 to 5947 line
9
— 8
— T
— 6
VOB area — 5
with sensor — 4
— 3
—_— 2
v = 1
01234567 8910111213141516 |\ ‘B D B D B OB B B 8 8 O 3
M MMmMOMMOMHMOOHOONHOONOONONON
— HOB area Active
Readout with sensor pixels
direction

Fig. Binning Image
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Timing Chart

M Main Stream

IMX571BQR-C

V direction period 1V=3174XHS
Front Vblank Black Dummy | OBarea VOB area with sensor Active pixels Rear V
without sensor blank
2 0 4 8 3148 2

xvs I I
s NIV UVUVU UV U AN Ay - e
Line Valid
Line Number ole e ‘ EEEA IR ‘ gg‘ggégg‘é‘»‘
Related Register VBLK_WIDTH (Gatency=6) BK WIDTH PBN_WIDTH
WMain Stream e /
H direction period B - /
before 8b10b encoding e /
| 5612 pixels |
. Active pixels
3 HOBa iaﬁg.:i sensor) Pt 3
pixel data .
(LINK 0)
N .
™
1
Example of Payload Data Format Payload data format exchange
N -
[ H=1XHS = 756 INCK h \
SLVS-EC IIF Pack
(LINK 0) Latency Idle Start Code H“d" Payload data [RAW14 pixel to byte convert + ECC parity byte] End Code Deskew Code | Idle Hblank
- 1700KINCKT2MHz | Code | dlbytes]dane | ,uiet) 10,000(bytes] 4lbytes]¥ane | 4lbytes]ane | Code an
XHS I
ole|lolz|alo|s|s|c]l=]==|. J;J_EEE = e N B R N B B A R P
DOP/MI0] 2|23 |8|3|8|F|F 2|55 B8 g 8|88 212282eke2 |2 |3 |2 |8|8(8 (8 |=|=
= & =@ |= = o2 2y ol-|a|e
oloelol-|alole|lolel|s|=|Z]... | = = o |85l ale 5 = il B Il el o S R
DOPM[1] HEEEEEEEEEEENE " S 5EE G E §BBEEEE " a|z v |2 |2|2|8|5|2 |2
o = =| EE = EEEE slslel=zle
DOPIMIZ] slele|=|alelo|elels]= A - SglEasg = 2EISIElEl5 21222
OP/M[2] =|=|8|a8|a|8 |22 |25~ [T g 8| ETeT & BEEERE 2|2 2|2 |2 |8 |2|3|3 =2
-2 = == B8 |= Lol s | = ofl-|ale
22|zl s]= e l..|2 == > elze < | = b=l (B ol o R Y
outputdata | DOP/M3] 2|2 3|84 A - BB g‘g‘: B228 2|2 |¢|2|z|z|2|2|2|2|2|=|=
befere 8b10b o2 Sl=== & "RRE
encodin, slelolz|alolalele|m = = R FHEEE - BEEEFEFEMMEE
€ | DOPMA) SR A EA R R o S R AR HHEHH ® BEEEEHEEEEE
) B === = HE R ol-|a|e
_”_"Q—NSNNNNFE.—Q, @ || o elzlel-BSISISIS|= 5 =l=2|2
DOP/MI5] 2|23 |88 |3 |2 |2 Z(T(D (k2|88 glglglzl@z|2|3 |2 |8|8|8|8|=|=
= Bl==8 = =|=|=[ o|-|a|e
olelelz|alel=]=|= s|=|.FJ2|2 2 2l leglm ez || ole
DOP/M[6] B EA EA R e D R s B HEE - HEEE I EE
slelel=lslolele o= |22 B2 BaRa |2 HE'T'E - HAHEEENHMAE
DOP/M[7] =|z2|a|a|a|a|2|22[3|5|2| B RET |3 HH - BEEEEEE R
Info length 224bytes + Parity 4bytes Info length 16*Nbytes(with Stuff) + Parity 4bytes + Lane Stuff
_ (ECC option = 2) )

Logical layer legend

Transferring data to RX after 8b10b encoding

Physical layer legend

Ignored HOB

HOB

Overflow drain

Ignored area of
effective pixel

Margin for color
processing

Dummy data

Active pixels

Invalid

Start Code
Payload format MSB End Code 3| Parity byte
Deskew Code
Payload format LSB Idle Code E Payload Stuffing
Packet Header E Lane Stuffing

" payload Data Format varies each AD bit and word length.
This Payload Data Format is example of ModeOA-b All-pixel Readout Mode 16:9 Cropping (AD 14 bits, Word Length 14 bits).
See “SLVS-EC Specification Version 1.2” for detail of Payload Data Format of other mode.

Fig. Drive Timing in ModeOA All-pixel Readout 16:9 Cropping High Speed AD Mode
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In case of mode transition from normal AD mode to high speed AD mode, change the AD speed to high by sending
following (A) and (B) registers during next invalid frame after sending high speed AD mode (mode-B) registers.

And in case of mode transition from high speed AD mode to normal AD mode, change the AD speed to normal by
sending following (C) and (D) registers during next invalid frame after sending normal AD mode (mode-A) registers.
In addition, following AD speed change sequence is unnecessary in case of mode transition between high speed AD

modes.

Normal AD Mode (mode A) — High Speed AD Mode (mode B) — Normal AD Mode (mode A)

XVS
xas [ITTTTTTTTTTITTTTTTTTIN
Commnunication r’:;ogkee-vBs |—

A= ®

10us or 150us or more

more

Tode A
re;ls(evs |— © =@
10us or

more

150us or more

Sensor status | Mode A read

Mode A read

Mode B read

Mode B read Mode A read Mode A read Mode A |

SLVS-EC IIF |
DOP/DOM

Output of Mode A frame

Output of Mode B frame (invalid)

Output of Mode B frame Output of Mode A frame (invalid) Output of Mode A frame |

<

>

*1

< >
*1

*! Training sequence is generated in the period in some cases.
See “Frame Format” for detail.

Fig. AD Speed Change Sequence

Table. Setting Registers in AD Mode Chang Sequence

Items Setting Address Bit Name Setting Remarks
order value
1 01FOh [7:0] PLL_AD _STB 06h PLL AD standby off
(A) 2 01FOh [7:0] PLL_AD _STB 00h PLL AD standby on
3 0366h [7:0] | PLL_AD_SETTING OEh Setting high speed AD mode
(B) 1 01FOh [7:0] PLL_AD_STB 06h PLL AD standby off
1 01FOh [7:0] PLL_AD_STB 06h PLL AD standby off
© 2 01F0Oh [7:0] PLL_AD_STB 00h PLL AD standby on
3 0366h [7:0] | PLL_AD_SETTING 0Ch Setting normal AD mode
(D) 1 01FOh [7:0] PLL_AD_STB 06h PLL AD standby off

In addition, PLL_AD_STB register is left 06h setting regardless of AD mode after changing PLL_AD_STB register.

Notes on High Speed AD Mode

- Integration time control and calculation of exposure time are same as normal AD mode.

- Upper limit of analog gain is 24[dB] (EFCh) in high speed AD mode. And additional register setting is same as
normal AD mode.

- Window readout function and horizontal freely cropping function are already applicate in the high speed AD
mode for 16:9 cropping based on modeO all-pixel readout. At the same time, cropping area and cropping size
can be changed by changing register values of window readout function and horizontal freely cropping function.
Restrictions of window readout function and horizontal freely cropping function are same as mode0 and
horizontal and vertical pixel size after cropping have to be 5596 x 3148 or less.
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Power-ON/OFF Sequence

This sensor is a multi-power supply device, so care must be taken for the power-on sequence.

Power-ON Sequence

Substrate 90%
potential VooSUB
[ 90%
VoolSC 10045 > Slew Rate < 25mV/js
i |
N |
Vool PLD ssps b |
|
- R
Digital VooLPLA i i
1.2V power ) !
VooLIF |
L
Vool CN !
VpolLCB ;
* 7 _Slew Rate < 25mV/ps
Digital VooMIO
1.8V power VooMPX
VppHAN 2 |
- !
VooHDA } i 4.2v
|
! H 4.0V
Analog VopHCM ! '
|
4.5V power VooHPX 1 ! 4.6V
: .
VooHVD ! | 4.6V
I}
VooHVS 174 %0% 4.25V
— _— | Slew Rate > -25mV/s
— — |
VRLT 12v
Externally
Applied VRLS -1.2V
terminal
VRM 2.2V
— Slew Rate < 25mV/jis
XCLR Register settings when the power-on sequence.
XVS (A) Send the following register in order
1. address 01EEh = 01h (PWR_AUTO = 1h, SLP_CTRL = 0h)
Control XHS u—u—u—u— 2. address 0000h = 04h (WAKEUP = 1h)
signal 3. Send drive mode registers
INCK 210us In case that first setting drive mode after power-on is high
| speed AD mode,
| SDI.SCK.XCE 2105 ® set PLL_AD_SETTING(address 0366h, bit [7:0]) = OEh
- before setting PWR_AUTO = 1h.
12ms And setting PLL_AD_STB register is unnecessary
10.150ms _ [L4u
SLVS-EC IIF L5
DOP/DOM Hi-Z | Active |
Training IDLE
sequence

*1 Initial drive mode in the sensor is mode0-b All-pixel readout mode (AD 14bits, 14bits output length).
If the setting drive mode in (A) period fulfills the conditions which training sequence is operated from modeO-b,
or the registers relative to SLVS-EC control are changed form default value, training sequence is operated in the period.
See “Notes on Mode Transitions” for training sequence operated conditions and SLVS-EC related registers.

"77 ~ 71 Recommended simultaneous startup all power supply pins in the broken line.
L 777} If simultaneous startup is difficult, the startup order in the broken line is no need to be care, but all power supply pins in the broken line have to be power-on within 0.1s.

Fig. Power-ON Sequence
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Power-OFF Sequence

VppSUB
5ps or more delay)—
VppLSC
5ps or more delay |
VpoLPLD A\
- | I—\—
Digital
1.2V power Vool PLA " | ‘
VpoLIF | | |
=
VppLCN \ |
;
VopLCB \ ’
T 5us or more delay/
— ak
Digital VopoMIO | | !
1.8V power |
VopoMPX \
— 5ps or more delay /
[ L
VppHAN ’I | \
VpoHDA 42V ll | |
Analog VppHCM 4.0V ! |
4.5V power I LI—
VppHPX 4.6V i | '
VooHVD 4.6V | | !
VooHVS  4.25V | | !
— |
VRLT -1.2v 111
Externally T
Applied VRLS  _12v \]i
terminal )
VRM 2.2V 5us or more delay
L 5us or mW
XCLR N
1 - - )
VS | I ﬁ \ Register settings when the power-OFF sequence.
Control ! (B) Send the following register in order to stop the interface.
signal ws ] 1] |_| |_| | | : 1. address 01F7h = 01h
¥ 2. address 01F7h = 11h
INCK L l " 3. address 01F7h = 10h
SDI,SCK,XCE ® | V]
— - N7/
7\ 25ms or more o

| Recommended simultaneous shutdown all pins in the broken line.
\/ If simultaneous shutdown is difficult, the shutdown order in the broken line is no need to be care, but all pins in the broken line have to be power-off within 0.1s.

Fig. Power-OFF Sequence
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Spot Pixel Specifications
(Sensor signal, Tj = 25 °C)
Maximum distorted pixels Measure-
Type of distortion Level in each zone ment Remarks
meth
ot | w | w /| m [os ethod
Black or white No evaluation
0 *1 —
pixels at high light 10%<D criteria applied L
Whlte pixels at low 60.9 LSB <D 2 Np eyaluatlpn 5 .
light criteria applied
Large white pixels 16382 LSB <D 3 2 —
White pixels " No evaluation Tj=60°C
in the dark 7551SB<D<16381LSB criteria applied 3 Note 3)
Black pixels at D < 13000 LSB 5 Np eyaluatlpn 4 .
signal saturated criteria applied
N ) ’ Tj=60"°C
Wh|te_ p|xgls dumg 286 LSB < D 51600 Np e_valuatl_on 3 8s
long time integration criteria applied ) )
integration

The total of *1, *2 *3 *4gnd *> should be 6500 or less.

Values above indicate those when analog gain PGC = 0 dB: 1 LSB is converted with 0.08606 mV (14-bit).

Note) 1 D ... Spot pixel level. Black pixels at signal saturated are prescribed at the signal output in spot pixel part.
2. Zone definition is illustrated in the figure below.
3. After 1/30 s integration, the signal after readout for 1/16.3s is judged.

Spot Pixel Zone Definition

Register setting

Register setting

(25, 35)Effective pixels
Zone Il

iZone II’
Zone 1};
: Zone |

4 312} 466

HOB area with sensor
Overflow drain pixels [ N

1
1 Zone 0

Black dummy area

OB area without sensor

VOB area with sensor

___________ y---—--—--

|
i (2107, 1079)
i
1

2088

466 13100 4

(6276, 4210,

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
I
1
1
1
1
1
1
1
1
i
1
)
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Notice on White Pixels Specifications

After delivery inspection of CMOS image sensors, particle radiation such as cosmic rays etc. may distort pixels of
CMOS image sensors, and then distorted pixels may cause white point effects in dark signals in picture images.
(Such white point effects shall be hereinafter referred to as "White Pixels".)

Unfortunately, it is not possible with current scientific technology for CMOS image sensors to prevent such White
Pixels. It is recommended that when you use CMOS image sensors, you should consider taking measures against
such White Pixels, such as adoption of automatic compensation systems for White Pixels in dark signals and
establishment of quality assurance standards.

Unless the Seller's liability for White Pixels is otherwise set forth in an agreement between you and the Seller,

Sony Semiconductor Solutions Corporation or its distributors (hereinafter collectively referred to as the "Seller")

will, at the Seller's expense, replace such CMOS image sensors, in the event the CMOS image sensors delivered

by the Seller are found to be to the Seller's satisfaction, to have over the allowable range of White Pixels as set forth
above under the heading "Spot Pixels Specifications", within the period of three months after the delivery date of
such CMOS image sensors from the Seller to you; provided that the Seller disclaims and will not assume any liability
after you have incorporated such CMOS image sensors into other products.

Please be aware that Seller disclaims and will not assume any liability for (1) CMOS image sensors fabricated,
altered or modified after delivery to you, (2) CMOS image sensors incorporated into other products, (3) CMOS
image sensors shipped to a third party in any form whatsoever, or (4) CMOS image sensors delivered to you

over three months ago. Except the above mentioned replacement by Seller, neither Sony Semiconductor Solutions
Corporation nor its distributors will assume any liability for White Pixels. Please resolve any problem or trouble arising
from or in connection with White Pixels at your costs and expenses.

[For Your Reference] The Annual Number of White Pixels Occurrence

The chart below shows the predictable data on the annual number of White Pixels occurrence in a single-story
building in Tokyo at an altitude of 0 meters. It is recommended that you should consider taking measures against
the annual White Pixels, such as adoption of automatic compensation systems appropriate for each annual
number of White Pixels occurrence.

The data in the chart is based on records of past field tests, and signifies estimated number of White Pixels
calculated according to structures and electrical properties of each device. Moreover, the data in the chart is

for your reference purpose only, and is not to be used as part of any CMOS image sensor specifications.

Example of Annual Number of Occurrence

White Pixel Level (in case of integration time = 1/30 s)
X K Annual number of occurrence
(Tj= 60 C)
5.6 mV or higher 69 pcs
10 mV or higher 38 pcs
24 mV or higher 16 pcs
50 mV or higher 8 pcs
72 mV or higher 5 pcs

Note 1) The above data indicates the number of White Pixels occurrence when a CMOS image sensor is left
for a year.

Note 2) The annual number of White Pixels occurrence fluctuates depending on the CMOS image sensor storage
environment (such as altitude, geomagnetic latitude and building structure), time (solar activity effects)
and so on. Moreover, there may be statistic errors. Please take notice and understand that this is an
example of test data with experiments that have being conducted over a specific time period and in
a specific environment.

Note 3) This data does not guarantee the upper limits of the number of White Pixels occurrence.

Material_N0.03-0.0.10
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Measurement Method for Spot Pixel

After setting the measurement condition to the standard imaging condition Il, the device drive conditions
should be within the bias and clock voltage conditions.
Configure the drive circuit according to the example and measure.

1. Black or white pixels at high light

After adjusting the luminous intensity so that the average value of the G signal output is 8192 LSB, measure
the local dip point (black pixel at high light, Ver, Ves, Ves) and peak point ( white pixel at high light, Vkr, Vkea,
Vg ) in each channel signal output. Substitute the values into the following formula.

Spot pixel level D = (Vki (or) Vei)/Vi x 100 [%] (i = R, G, B)

| White pixel

Black pixel Vi(i=R, G, B, Vs = 8192 LSB)

€— OB Output

Signal Output Waveform of R/G/B Channels

2. White pixels at low light / Large white pixels

Set the device in dark state and eliminate enough the effect of dark voltage. Then measure the local bright spot
value for the signal output after pixel reset.

White pixel at low light

ﬂ 77777777777777777 ]Level :

Signal Output Waveform of R/G/B Channels

3. White pixels in the dark / White pixels during long time integration
Set the device to a dark setting and measure the local peak point of the signal output waveform in the state
where random noise is eliminated using the average value of the dark signal output as a reference.

4. Black pixels at signal saturated

Set the device to operate in saturation and measure the local dip point in each channel of R/G/B using the
OB output with sensor as a reference.

Black pixel Vsat (MIN. = 16382LSB)
at signal Level D
saturated

< OB output

Signal Output Waveform of R/G/B Channels
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Spot Pixel Pattern Specifications

The sensor with the following spot pixel patterns is rejected.
Spot pixel patterns other than these patterns should be compensated with camera system.

(1) Pattern of 3 or more adjacent pixels occurring in the horizontal direction with the same color

Gb| B |Gb| B |Gb| B Gb| B [Gb| B |Gb| B Gb| B |Gb| B |[Gb| B
R|Gr| R[Gr| R |Gr R|Gr|R]|Gr| R |Gr R|Gr| R|Gr| R |Gr
Gb| B |Gb| B |Gb| B Gb| B [Gb| B |Gb| B Gb| B |Gb| B |Gb| B
R|Gr| R|[Gr| R |Gr R|Gr|R]|Gr| R |Gr R|[Gr| R|Gr| R |Gr

(2) Pattern of 3 or more spot pixels occurring in the horizontal direction with the same color
or in the vertical direction with the same color in the 7 x 7 (= 49) pixel area

Gb| B |Gb|( B [Gb| B [Gb| B
R|]Gr| R|[Gr| R |[Gr| R |Gr
Gb| B |Gb| B |Gb| B | Gb| B
R|Gr|R|Gr|R|[Gr|R|Gr
Gb| B |Gb| B |Gb| B | Gb| B
R|[Gr| R|[Gr| R|[Gr| R |Gr
Gb| B |Gb| B |Gb| B | Gb| B
R|[Gr| R|[Gr| R|[Gr]| R|Gr
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R|Gr| R|Gr|R|Gr| R |Gr
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R|[Gr| R|Gr| R |Gr| R |Gr
Gb| B |Gb| B |Gb| B |Gb|B
R|]Gr| R|Gr|R|Gr| R |Gr
Gb| B |Gb| B [Gb| B |[Gb]| B
R|[Gr|R|Gr|R|Gr|R|Gr
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Spot Pixel Pattern Specifications during long time integration

When more patterns than specified are found in the two types of the following spot pixel patterns, the sensor is
rejected. Spot pixel patterns other than these patterns should be compensated with camera system.

(1) 1 or more patterns with 10 or more spot pixels occurring in the 5 x 5 pixel area

R|Gr| R |G| R|Gr| R R|Gr| R|[Gr| R|Gr| R R|Gr| R|Gr|R|Gr|R
Gb| B |Gb| B |[Gb| B |Gb Gb| B [Gb| B |[Gb]| B |Gb Gb| B [Gb| B [Gb| B | Gb
R|Gr| R |G| R|CGr|R R|Gr| R|[Gr|R|[Gr]| R R|Gr| R |G| R|Gr| R
Gb| B |Gb| B |Gb| B |Gb Gb| B [Gb| B |[Gb| B |Gb Gb| B [Gb| B [Gb| B | Gb
R|Gr| R |G| R|Gr| R R|Gr| R|[Gr| R|[Gr]| R R|Gr| R|[Gr| R|Gr| R
Gb| B |Gb| B |Gb| B | Gb Gb| B |Gb| B |Gb| B | Gb Gb| B |Gb| B |Gb| B | Gb
R|Gr| R |G| R|[Gr|R R|Gr| R|[Gr]| R|Gr| R R|Gr| R|[Gr| R|G|R

(2) 12 or more patterns with 5 or more spot pixels occurring in the 3 x 3 pixel area

Gb| B |Gb| B Gb| B |Gb| B Gb| B |[Gb| B Gb| B |Gb| B
R|Gr| R |Gr R |Gr| R |Gr R |Gr| R |Gr R|Gr| R |Gr
Gb| B |[Gb| B Gb| B |Gb| B Gb| B |Gbh| B Gb| B |Gb| B
R |Gr| R |Gr R|Gr| R |Gr R |Gr| R |Gr R|Gr| R |Gr
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Marking

2-dimensional code

) AB C D E F G H J K L M N P R T .

T o
| Q00000 QOQ0QOQQVO
2 POOOCOOQOQOQOQOQQQQ
1| DO VOOOOQOQOOOOOQ0OO0
1| 000QO0C000CQQ00O
5| 000 0RO Q00000
| coooow M e o000
1| coooo % Q00000
8| 00000 Q00 00O
i1 | oooooo 23 pgooooo
| OO0 QQO
| o000 QQO®
2| OOCOOOODOOOORQRQRQQO
5l p OO0 QOQOOQQQ0QQ

The 2-dimensional code format for serial number
1.Code Format:Data Matrix (ECC200)
2.Matrix size(2-dimensional code) :18x18
3. The details of serial number for the 2-dimensional code
The serial number for the 2-dimensional code uses the 7 digits
between 18 digits and 24 digits
(the full digits of serial number is 25 digits.
4.8erial number consists of numbers only.

(EX.) In the case of No.631(serial number), describe’ 0000631".

1000000000000000000000631,0
I | IT!
‘—UHHECSSSGFY

serial number
unnecessary

5. Alphanumeric one character is put to the W-Zpart. (no plating)

DRAWING No. AM-Z571BQR (2D)
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SONY

Package Outline

(Unit: mm)
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Notes on Handling

1. Static charge prevention

Image sensors are easily damaged by static discharge. Before handling be sure to take the following
protective measures.

(1) Either handle bare handed or use non-chargeable gloves, clothes or material.
Also use conductive shoes.

(2) Use a wrist strap when handling directly.

(3) Install grounded conductive mats on the floor and working table to prevent the generation of static
electricity.

(4) lonized air is recommended for discharge when handling image sensors.

(5) For the shipment of mounted boards, use boxes treated for the prevention of static charges.

2. Protection from dust and dirt

Image sensors are packed and delivered with care taken to protect the element glass surfaces from
harmful dust and dirt. Clean glass surfaces with the following operations as required before use.

(1) Perform all lens assembly and other work in a clean environment (class 1000 or less).
(2) Do not touch the glass surface with hand and make any object contact with it.
If dust or other is stuck to a glass surface, blow it off with an air blower.
(For dust stuck through static electricity, ionized air is recommended.)
(3) Clean with a cotton swab with ethyl alcohol if grease stained. Be careful not to scratch the glass.
(4) Keep in a dedicated case to protect from dust and dirt. To prevent dew condensation, preheat or
precool when moving to a room with great temperature differences.
(5) When a protective tape is applied before shipping, remove the tape applied for electrostatic
protection just before use. Do not reuse the tape.

3. Installing (attaching)

(1) If a load is applied to the entire surface by ahard component, bending stress may be generated
and the package may fracture, etc., depending on the flatness of the bottom of the package.
Therefore, for installation, use either an elastic load, such as a spring plate, or an adhesive.

(2) The adhesive may cause the marking on the rear surface to disappear.

(3) If metal, etc., clash or rub against the package surface, the package may chip or fragment and
generate dust.

(4) Acrylate anaerobic adhesives are generally used to attach this product. In addition, cyanoacrylate
instantaneous adhesives are sometimes used jointly with acrylate anaerobic adhesives to hold
the product in place until the adhesive completely hardens. (Reference)

(5) Note that the sensor may be damaged when using ultraviolet ray andinfrared laser for mounting it.
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4. Recommended reflow soldering conditions
The following items should be observed for reflow soldering.
(1) Temperature profile for reflow soldering

Control item Profile (at part side surface)
. 110to 130 °C
1. Preheating 601090 s

2. Temperature up (down) | +4 °C/s or less
150 °C or Greater

3. Reflow temperature 20t0 50 s
Max. 5 °C/s
4. Peak temperature Max. 180 £ 5 °C
Temperature

Peak 180 £ 5 °C

150 °C or Greater

130 °C

110 °C

60t0 90 s

Preheating Reflow
Time

(2) Reflow conditions

(a) Make sure the temperature of the upper surface of the seal glass resin adhesive portion of the
package does not exceed 185 °C.

(b) Perform the reflow soldering only one time.

(c) Finish reflow soldering within 72 h after unsealing the degassed packing.
Store the products under the condition of temperature of 30 °C or less and humidity of
70 % RH or less after unsealing the package.

(d) Perform re-baking only one time under the condition at 125 °C for 24 h.

(e) Note that condensation on glass or discoloration on resin interfaces may occur if the actual temperature
and time exceed the conditions mentioned above.

(3) Others

(a) Carry out evaluation for the solder joint reliability in your company.
(b) The paste residue of protective tape should be ignored except remarkable one.
(c) Note that X-ray inspection may damage characteristics of the sensor.

5. Others

(1) Do not expose to strong light (sun rays) for long periods, as the color filters of color devices will
be discolored.

(2) Exposure to high temperature or humidity will affect the characteristics. Accordingly avoid storage
or use in such conditions.

(3) This product is precision optical parts, so care should be taken not to apply excessive mechanical
shocks or force.

(4) Note that imaging characteristics of the sensor may be affected when approaching strong
electromagnetic wave or magnetic field during operation.

(5) Note that image may be affected by the light leaked to optical black when using an infraredcut
filter that has transparency in near infrared ray area during shooting subjects with high luminance.

Material_No0.13-0.0.8

Sales: Shenzhen Sunnywale Inc, www.sunnywale.com , awin@sunnywale.com, Wechat: 9308762
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