SONY

Diagonal 15.86 mm (Type 1) CMOS Image Sensor with Square Pixel for Monochrome
Cameras

TENTATIVE IMX183CLK-J

For the latest data sheet, please visit www.sunnywale.com

Description

The IMX183CLK-J is a diagonal 15.86 mm (Type 1) CMOS image sensor with a monochrome square pixel array and
approximately 20.48 M effective pixels. 12-bit digital output makes it possible to output the signals of approximately
20.48 M effective pixels with high definition for shooting still picture.

In addition, this sensor enables output effective approximately 9.03 M effective pixels (aspect ratio approx.17:9)
signal performed horizontal and vertical cropping at 59.94 frame/s in 10-bit digital output format for high-definition
moving picture.

Furthermore, it realizes 12-bit digital output for shooting high-speed and high-definition moving pictures by horizontal
and vertical addition and elimination.

Realizing high-sensitivity, low dark current, this sensor also has an electronic shutter function with variable storage
time. In addition, as this product is designed for consumer use applications, note that when used for other
applications, Sony Semiconductor Solutions Corporation does not guarantee the quality and reliability of the product.
This lack of guarantee should be kept in mind when using this product for other than consumer use applications.
Consult your Sony Semiconductor Solutions Corporation sales representative if you have any questions.

Features

@ Input clock frequency 72 MHz

@ All-pixel scan mode
Horizontal/vertical 2/2-line binning mode
Horizontal/vertical 3/3-line binning mode
Vertical 2/9 subsampling binning horizontal 3 binning mode
Vertical 2/9 subsampling binning horizontal 3 binning mode low power comsumption
Vertical 2/19 subsampling binning horizontal 3 binning mode
Vertical 2 binning horizontal 2/4 subsampling mode

@ High-sensitivity, low dark current, no smear, excellent anti-blooming characteristics

@ Variable-speed shutter function (minimum unit: 1 horizontal sync signal period (1XHS))
4 Low power consumption

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

4@ CDS/PGA on chip. Gain +27 dB (step pitch 0.1 dB)

@ 9-bit/10-bit/12-bit A/D conversion on chip

@ All-pixel simultaneous reset supported (use with mechanical shutter)

4 118-pin high-precision ceramic package

Exmor IH

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.
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Device Structure

4 CMOS image sensor

@ Image size
Diagonal 15.86 mm (Type 1)

@ Total number of pixels
5640 (H) x 3710 (V) approx. 20.92 M pixels
@ Number of effective pixels

- Type 1 approx. 20.48 M pixels use
- Type 1/1.4 approx. 9.03 M pixels use

15544 (H) x 3694 (V) approx. 20.48 M pixels
14152 (H) x 2174 (V) approx. 9.03 M pixels

4@ Number of active pixels
- Type 1 approx. 20.48 M pixels use
- Type 1/1.4 approx. 9.03 M pixels use

: 5496 (H) x 3672 (V) approx. 20.18 M pixels diagonal 15.86 mm
14128 (H) x 2168 (V) approx. 8.95 M pixels diagonal 11.19 mm

4 Number of recommended recording pixels
- Type 1 approx. 20.48 M pixels use
- Type 1/1.4 approx. 9.03 M pixels use
@ Chip size
16.05 mm (H) x 12.61 mm (V)
@ Unit cell size
2.40 ym (H) x 2.40 ym (V)

@ Optical black
Horizontal (H) direction : Front 48 pixels, rear 0 pixel
Vertical (V) direction  : Front 16 pixels, rear 0 pixel

@ Substrate material
Silicon

: 5472 (H) x 3648 (V) approx. 19.96 M pixels aspect ratio 3:2
14096 (H) x 2160 (V) approx. 8.85 M pixels aspect ratio approx. 17:9

Optical Black Array and Readout Scan Direction

(Top View)

N1

N11

A1(1PIN)

A11

Note) Arrows in the figure indicate scanning direction during normal readout in the vertical direction.
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Absolute Maximum Ratings

Supply voltage 1 Vapp | -0.3t0 +3.3 \%
Supply voltage 2 Voop1 2 -0.51t0 +2.0 \%
Supply voltage 3 Voopz > -0.5t0 +3.3 \%
Input voltage (digital) V| —0.3 to Vppp2 + 0.3 \%
Output voltage (digital) Vo —0.3 to Vppp2 + 0.3 \%
Guaranteed operating temperature Torr —-10to +75 °C
Storage guarantee temperature Tste -30 to +80 °C
Performance guarantee temperature Tspec -10 to +60 °C
Recommended Operating Conditions
Supply voltage 1 Vapp | 29+0.1 v
Supply voltage 2 Voop1 2 1.2+0.1 v
Supply voltage 3 Voop2 > 1.8+0.1 v
Input voltage (digital) V| —0.1 to Vppp2 + 0.1 \%
Output voltage (digital) Vo —0.1 to Vppp2 + 0.1 \%

VADDZ VDDSUB, VDDHCM1 to 2, VDDHVS, VDDHPX, VDDHDA1 to 2, VDDHCP (29 \Y power supply)
Vopp1: VopLCN1 to 6, VppLSC1 to 2, VppLPL (1.2 V power supply)
Vpop2: VooMIO, VppMIF1 to 2(1.8 V power supply)
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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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Pin Configuration

(Bottom View)
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SONY IMX183CLK-J
Pin Description
Pin State in
No. Symbol 110 A/D Pin description Standby Remarks
mode

A3 VpopHVS Power A Analog power supply (2.9 V) —

A4 VppHDA1 Power A Analog power supply (2.9 V) —

A6 VppHPX Power A Analog power supply (2.9 V) —

A8 VppHDA2 Power A Analog power supply (2.9 V) —

A9 VppHCP Power A Analog power supply (2.9 V) —

B3 | VssHVS GND A Analog GND (2.9 V) —

B4 | VssHDA1 GND A Analog GND (2.9 V) —

B5 | VssHPX1 GND A Analog GND (2.9 V) —

B6 VLOADLM (0] A Capacitor connection Pull-down

B7 | VssHPX2 GND A Analog GND (2.9 V) —

B8 | VssHDA2 GND A Analog GND (2.9 V) —

B9 | VssHCP GND A Analog GND (2.9 V) —

C1 VopHCM1 Power A Analog power supply (2.9 V) —

C2 | VgsHPX3 GND A Analog GND (2.9 V) —

C3 VRLT (0] A Capacitor connection Pull-down

C4 VRLS (0] A Capacitor connection Pull-down

C5 VBGR (0] A Capacitor connection Hi-Z

C6 BIASRES (0] A Resistor connection Hi-Z

C7 | TEST1 0 A Test Hi-Z Leave opan.
(No connection)

C8 | TEST2 o} A Test Hi-Z Leave open.
(No connection)

C10 | VssHPX4 GND A Analog GND (2.9 V) —

C11 | VopHCM2 Power A Analog power supply (2.9 V) —

D1 VppLCN1 Power D Digital power supply (1.2 V) —

D2 | VssLCN1 GND D Digital GND (1.2 V) —

D9 | VopSUB Power A Analog power supply (2.9 V) —

D10 | VssLCN4 GND D Digital GND (1.2 V) —

D11 | VppLCN4 Power D Digital power supply (1.2 V) —

F1 VppLSCA1 Power D Digital power supply (1.2 V) —

F2 | VssLSC1 GND D Digital GND (1.2 V) —

F8 XVS | D Vertical sync signal input —

F10 | VssLSC2 GND D Digital GND (1.2 V) —

F11 | VppLSC2 Power D Digital power supply (1.2 V) —

G1 VppLCN2 Power D Digital power supply (1.2 V) —

G2 | VssLCN2 GND D Digital GND (1.2 V) —

G8 XHS | D Horizontal sync signal input —
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State in
Pin
N Symbol 110 A/D Pin description Standby Remarks
o.
mode
Serial communication data
G9 | SDI | D —
input
G10 | VssLCN5S GND D Digital GND (1.2 V) —
G11 | VppLCN5 Power D Digital power supply (1.2 V) —
H2 | VssLCB1 GND D Digital GND (1.2 V) —
H8 | VssLSC3 GND D Digital GND (1.2 V) —
H9 XCLR | D Reset pulse input —
H10 | VssLCB2 GND D Digital GND (1.2 V) —
J1 VppLCN3 Power D Digital power supply (1.2 V) —
J2 VssLCN3 GND D Digital GND (1.2 V) —
J3 VssLPLA1 GND D Digital GND (1.2 V) —
J4 VppLPL Power D Digital power supply (1.2 V) —
J5 VooMIF1 Power D Digital power supply (1.8 V) —
J6 VopMIF2 Power D Digital power supply (1.8 V) —
J8 VppMIO Power D Digital power supply (1.8 V) —
Serial communication
J9 XCE | D —
enable input
J10 | VssLCNG6 GND D Digital GND (1.2 V) —
J11 | VppLCNG6 Power D Digital power supply (1.2 V) —
K1 INCK I D Input clock —
K2 VssLPL2 GND D Digital GND (1.2 V) —
K5 | VssMIF1 GND D Digital GND (1.8 V) —
K6 VssMIF2 GND D Digital GND (1.8 V) —
K7 VssMIF3 GND D Digital GND (1.8 V) —
Serial communication clock
K8 SCK | D —
input
Leave open.
K9 SDO (0] D Test output Low Level
(No connection)
Leave open.
K10 | TEST5 (0] D Test Low Level
(No connection)
Leave open.
K11 | TEST4 | D Test —
(No connection)
L2 DOPO o] D Digital LVDS output Hi-Z
L3 DOMO (0] D Digital LVDS output Hi-Z
L4 DOP3 (0] D Digital LVDS output Hi-Z
L5 DOM3 (0] D Digital LVDS output Hi-Z
L6 VssMIF4 GND D Digital GND (1.8 V) —
L7 DOP6 (0] D Digital LVDS output Hi-Z
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Pin State in

No. Symbol 110 A/D Pin description Standby Remarks
mode

L8 DOM6 (0] D Digital LVDS output Hi-Z

L9 DOP9 o] D Digital LVDS output Hi-Z

L10 | DOM9 o] Digital LVDS output Hi-Z

L11 | TEST3 | D Test — Leave apen.

(No connection)

M3 | DOM1 o] D Digital LVDS output Hi-Z

M4 | DOM2 o] D Digital LVDS output Hi-Z

M5 | DOM4 o] D Digital LVDS output Hi-Z

M6 | DCKM o] D) Digital LVDS output Hi-Z

M7 | DOM5 o] D Digital LVDS output Hi-Z

M8 | DOM7 o] D Digital LVDS output Hi-Z

M9 | DOMS8 o] D Digital LVDS output Hi-Z

N3 DOP1 (0] D Digital LVDS output Hi-Z

N4 | DOP2 o] D Digital LVDS output Hi-Z

N5 | DOP4 O D Digital LVDS output Hi-Z

N6 | DCKP o] D Digital LVDS output Hi-Z

N7 | DOP5 O D Digital LVDS output Hi-Z

N8 | DOP7 o] D Digital LVDS output Hi-Z

N9 | DOP8 O D Digital LVDS output Hi-Z

10
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Electrical Characteristics
Electrical characteristics of the IMX183CLK-J are shown below.
1. DC Characteristics
Current Consumption and Gain Variable Range
(VADD =3.0 V, VDDD1 =1.3 V, VDDD2 =1.9 V, Tj =60 aC, Reference Gain (0 dB),
approximately 19.96 M pixels readout (MODEOQ), 21.98 frame/s)
Item Symbol Min. Typ. Max. Unit Remarks
Current consumption (Analog) lapD — — 150 mA
Current consumption (Digital) Iopp1 — — 180 mA
Current consumption (1/O) Ibpp2 — — 27 mA
Standby current (Analog) laDDSTB — — 70 MA In the dark
Standby current (Digital) Ibbp1sTB — — 11500 MA In the dark
Standby current (I/0) Ipbp2sTe — — 15 MA In the dark
PGA gain variable range PGAG 0 — 27 dB
Supply Voltage and I/0 Voltage
Item Pins Symbol Min. Typ. Max. Unit Remarks
VppSUB
VDDHCNH to 2,
Analog xgg:gi VapD 2.80 2.90 3.00 Y
VppHDA1 to 2,
Supply VppHCP
voltage Vool CN1 to 6,
Digital VppLSC1t02, | Vppp1 1.10 1.20 1.30 \Y
VppLPL
VppMIO,
I/0 VooMIF1 to 2 Vppp2 1.70 1.80 1.90 \Y
Digital input XCLR. INCK ViH 0.8 x Vopp2 _ Voppz2 + 0.1 v
voltage SCK, SDI, Vi -0.1 — |02%xVopp2 | V
Digital input XCE, XHS,
'gital Inpu XVS I -1.0 — 1.0 pA
leakage current

11
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LVDS Output DC Characteristics

(Termination resistance: 100 Q, LVDS current : 1.5 mA)

ltem Pins Item Symbol Min. Typ. Max. Unit
Amplitude voltage Vob 100 150 200 mV

Vbpp2/2 Vbop2/2
Common voltage Vem 100 Vooo2/2 | g | MV

Common voltage

fluctuation Vos o 20 T mv

Digital DOPO to DOP9, Ve +
output | DOMO to DOM9, | High level output voltage Vorp Vem+50 | Vew + 75 1Cg|0 mV
voltage | DCKP, DCKM

Low level output voltage Voip Vem—100 | Vem—75 | Vem—50 | mV

Difference between

amplitude voltage channels Voor - - 50 mV

Difference between

Vosp — — 50 mV
common voltage channels

LVDS output

DOMO0 to DOM9 __

DCKM

DOPO to DOP9

DCKP -
R ____f_______________/‘ ___________________

— ‘ Vi
e I VA \VAR -
Vos

12
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2. AC Characteristics
INCK, XVS, XHS, XCLR
1/fiINCK
twh
90 % X--
INCK
[ twl
10 Y= === —f e
S XCLR |
tLow
tLow
XHS
tHFDLY | tLow ;
tHRDLY :
Item Symbol Min. Typ. Max. Unit

INCK clock frequency finck 71.0 72.0 73.0 MHz
INCK Low level pulse width twl 5 — — ns
INCK High level pulse width twh 5 — — ns
Clock duty — 40 50 60 %
XVS Low level pulse width tLow 55 — 167 ns
XHS Low level pulse width tLow 55 — 167 ns
XVS fall — XHS fall width throLy 0 — — ns
XVS fall — XHS rise width tHrROLY 55 — 167 ns
XCLR Low level pulse width tLow 100 — — ns

13
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Serial Communication

Serial Control Interface Timing

tSIXCE tHIXCE
22T
XCE
tWHXCE

1/fsck

sk NN

tHI

SDI DATA DATA“ >< DATA ><
tsi -

ltem Symbol Min. Typ. Max. Unit
SCK clock frequency fsck — — 36 MHz
SDI input setup time tsi 7 — — ns
SDI input hold time thi 7 — — ns
XCE input setup time tsixce 10 — — ns
XCE input hold time tHixce 10 — — ns
XCE High level pulse width twhxce 27 — — ns

14
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3. LVDS output

DCKM

DCKP

DCKP —DCKM

DOPx

DOMx

DOPx—DOMx

DCKP - DCKM
DOPx — DOMx

IMX183CLK-J

tposa

tDOLHT

tDOHLT

Note) "x" stands for the alphabets of 0 to 9 and the time chart is specified for all output channels.

(Termination resistance: 100 Q, load capacitance: 0 pF)

ltem Symbol Min. Typ. Max. Unit Remarks
DO skew time
(including jitter) tbosa — — 361 ps Data rate 288 MHzDDR
DO setup time tbos 420 — — ps Data rate 288 MHzDDR
DO hold time tooun 420 — — ps Data rate 288 MHzDDR
L Simulated value with
DO rise time tooLHr T 500 o PS | load capacitance (4 pF)
. Simulated value with
DO fall — _
O fall time toorLT 500 ps load capacitance (4 pF)
DCK duty cycle Docbek 45 50 55 %
DCK pulse width Twh, Twil 1319 — — ps Including period jitter

15
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1/0 Equivalent Circuit Diagram

Symbol Equivalent circuit
*1
VooSUB
VssLSC
VooMIO
T —\W 1 ]
i ﬁ*']
VssLSC
XCLR 7
VbpLSC VssLSC
77
VssLSC
VooMIO
XCE VoboMIO
SCK
SDI
oL T W [ ]
XVS
INCK VssLSC P
VssLSC
*1
VopoMIO
VssLSC
VooMIO
VooMIO
SDO \/’;&I/ Wy Z% ]
VssLSC 777
VssLSC

16
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IMX183CLK-J

Symbol

Equivalent circuit

VopLCNA1
VopLCN2
VopLCN3
VopoLCN4
VppLCNS
VppLCNG

[J%:IA

VssLCN

VssLCNA1
VssLCN2
VssLCN3
VssLCN4
VssLCN5S
VssLCNG

VDobLCN

VbpLSC1
VppLSC2

VssLSC

VssLSC1
VssLSC2
VssLSC3

VssLCB1
VssLCB2

VppHCM1
VopHCM2

VssHPX

17
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IMX183CLK-J

Symbol Equivalent circuit
1
VopHPX
VssHPX
VssHPX1
VssHPX2
VssHPX3
VssHPX4 D
*1
VopLPL
VssLPL
VbpLPL
VssLPL1 i
VssLPL2
VooMIF1 |:|:3:|'1
VopMIF2 77
VssMIF
VssMIF1 VooMIF
VssMIF2 T
VssMIF3 "
VssMIF4 D

18

[d: External pins
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Symbol Equivalent circuit
VobMIF
VooMIF External
pins
DOPx (x = 0 to 9) — B % D DOPx,DCKP
DOMx (x =0 to 9)
DCKP VssMIF
DCKM
\VVoDMIF External
— — % pins
é D DOMx,DCKM
VssMIF
VssMIF
VDDHPX
VLOADLM % D
VssHPX
VDDHDA
BIASRES
VBGR i D
VssHDA
VDDHDA1 @*1
VpopHDA2
VssHDA
VDDHDA
VssHDA1 ¢
VssHDA2 E “

[d: External pins

19
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Symbol Equivalent circuit
*1
VppHCP
VssHCP
VppHCP
VssHCP .
1
VppHVS
VssHVS
VssHVS
VssHVS
VRLS
VRLT !

Description of special symbol

Symbol

Equivalent circuit

[F:T

20

[1: External pins
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Spectral Sensitivity Characteristics

(Excludes lens characteristics and light source characteristics)

T.B.D

21
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Image Sensor Characteristics

(Vapp =2.9V, Vopp1 = 1.2V, Vpppz = 1.8 V, Tj = 60 °C, 19.98 frame/s, Reference Gain (0 dB))

ltem Symbol Min. Typ. Max. Unit Meranseut:]eor;lent Remarks
1/30 s integration
Sensitivity S T.B.D T.B.D T.B.D digit*1 1 conversion value
Zone 0
saturatlon Vsat 3824 . . digit” 2 Zone 0, zone I, ’
signal zone IT and zone 11
. . 20 Zone.O and zone I
Video signal (the figure below)
shading SHg % 3 Zone 0, zone I,
— — 25 zone II and zone I’
(the figure below)
1/30 s integration
. _ conversion value
Dark signal Vdt 0 — 0.85 digit 4 Zone 0, zone I,
zone II and zone I’
1/30 s integration
Dark signal " conversion value
shading Avdt 0 o 1.20 digit 5 Zone 0, zone 1,
zone II and zone I’
1/30 s integration
Dark signal M conversion value
differengc]:e VdoB ~0.41 - 0.41 digit 6 Zone 0, zone I,
zone II and zone IT’

" Shows digit when 12-bit output.

Example of digit conversion: 1 digit = 0.9858 mV when 10-bit output, 1 digit = 0.2465 mV when 12-bit output.

1. Zone Definition of Image Sensor Characteristics

Zone definition of image sensor characteristics and reference position during dark signal measurement are shown
below.

5544 (H)

v
124 10 vops |2} |
I 1

il

NI

o|T
o|T

3694 (V)

- ~v - -«
2 Zone 0

NS
~<

N Zone 1 4
~ 11 Zone Iland II’ #
\
%
4

\\\—Ignored area
10 Effective pixel area

Zone Definition of Image Sensor Characteristics and Reference Position during Dark Signal Measurement
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Image Sensor Characteristics Measurement Method

1. Measurement Conditions

(1) In the following measurements, the device drive conditions are at the typical values of the bias conditions and
clock voltage conditions.

(2) In the following measurements, spot pixels are excluded and, unless otherwise specified, the optical black (OB)
level is used as the reference for the signal output.

2. Definition of Standard Imaging Conditions

4 Standard imaging condition I:
Use a pattern box (luminance: 706 cd/m?, color temperature of 3200 K halogen source) 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 F8. The luminous intensity to the sensor receiving surface at this point is defined as the standard
sensitivity testing luminous intensity.

4 Standard imaging condition II:
Image a light source (color temperature of 3200 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.

@ Standard imaging condition III:
Image a light source (color temperature of 3200 K) with a uniformity of brightness within 2 % at all angles.
Use a testing standard lens (exit pupil distance —31.5 mm) 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.

1. Sensitivity
Set the measurement condition to the standard imaging condition I. After setting the electronic shutter mode with
a shutter speed of 1/198.1 s, measure the signal outputs (Vs) at the center of the screen (Zone 0) , and substitute
the values into the following formula.

S = Vs x 198.1/30 [digit]

2. Saturation signal
Set the measurement condition to the standard imaging condition II. Adjust the luminous intensity to 20 times the
intensity with the average value of the signal output, 469 digit when 10-bit output (1874 digit when 12-bit output).
Measure the minimum values of the signal when shooting in rolling shutter mode.

3. Video signal shading
Set the measurement condition to the standard imaging condition III. With the lens diaphragm at F5.6 to F8,
adjust the luminous intensity so that the average value of the signal output is 469 digit when 10-bit output
(1874 digit when 12-bit output). Then measure the maximum value (Vmax [digit]) and the minimum value
(Vmin [digit]) of the signal output, and substitute the values into the following formula.

e When 10-bit output

SH = (Vmax — Vmin)/469 x 100 [%)]
* When 12-bit output

SH = (Vmax — Vmin)/1874 x 100 [%]

4. Dark signal
Measure the average value (Vdt [digit]) of the signal output in zone 0 to zone II’ in the light-obstructed state.
Define the average value of the signal output accumulated in 1 frame period (t1v) as Vdt1V and the average
value of the signal output accumulated in the shortest period (1H period: t1h) as Vdt1H, and then substitute the
values into the following formula.

Vdt = (Vdt1V — Vdt1H)/(t1v — t1h)/30 [digit]
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5. Dark signal shading
Following the item 4, measure the maximum value (Vdmax [digit]) and minimum value (Vdmin [digit]) of the dark
signal output, and substitute the values into the following formula.

AVdt = Vdmax — Vdmin [digit]
6. Dark signal difference

Following the item 5, measure the average value of the dark signal output (VdOB [digit]) in zone 0 to zone ITI'
using the optical black (vertical direction VOPB area) level as a reference.
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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.

. Set XCE High to end serial communication.

OB WN =

© N

The IMX183CLK-J 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 the 6XHS period (recommended serial communication period) after the fall of
XVS to avoid affecting the image quality.

Settings made by serial communication are basically updated immediately each time 1 byte of setting values is
transmitted. However, in some exceptional cases (electronic shutter setting, etc.), register setting values are updated
immediately before the start of readout immediately after the recommended serial communication period (7th XHS).
For details, see “Register Map” on pages 26 to 27 and “1. Register Value Reflection Timing to Output Data” on page
28.

Note) 1. Communication is always accepted.

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.

Example of Serial Communication Timing 1

XCE | | [
SeK _\U'I_I'I_I'I_I'I_I'I_Iw U'I_I'I_I'LI'I_I'LI'I_I'LPU'I_I'LI'U
s InRRNB0ROBNENENRNaNENARGDAD NG

LsB MSB| LSB MSB| LSB MSB| LSB MsB|

Data established T T T
timing

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

Example of Serial Communication 1

Example of Serial Communication Timing 2

XCE [ 1 1 [~
sck [ ] N
SDI ol 7]0 7]o)1] 7]oY1] 7 o)1 7Jo]1] 7Jo)1] 7]o i

LSB MSB| LSB MSB | LSB MSB|LSB MSB| LSB MSB|LSB MSB|LSB MSB|.SB MSB

Data established t t t 1 t t 1 1

timing f 1T 1T 1T f 1T 1T 1T
Chip ID Start address | Start address | M byte data Chip ID Start address | Start address | N byte data
(Upper 1 byte) (Lower 1 byte) (Upper 1 byte) (Lower 1 byte)

Example of Serial Communication 2
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Register Map
The register map is given below.
Bit Default Reflection . .
Address assignment | value timing Register name Function Remarks
) Oh: Normal operation Setting range:
(0] Th Immediately | STANDBY ;" 5/ qrall standby Oh to 1h
Oh: Normal operation )
. Setti :
[1] 1h | Immediately | STBLOGIC |th: Digital circuit standby other o h o
0000h than serial communication block
[3:2] Oh — Set the default value.
Oh: Normal operation Setting range:
[4] Oh Immediately SLEEP 1h: Low power consumption drive in Oh to 1h )
exposure of global reset shutter operation
[7:5] Oh — Set the default value.
Setting range:
. \When changed from Oh to 1h: Oh to 1h
0 Oh | diatel DCKRST ) .
(0] mmediately Fixes the LVDS clock output phase After the fix, the value is
lautomatically returned to Oh.
0001h [3:1] Oh — ge:tlthe defau!t value.
Communication hen changed from Oh to 1h: Ost(')n?hrange'
[4] Oh ond frame”! CLPSQRST Reset§ the internal clamp circuit After the reset, the value is
operation mode lautomatically returned to Oh.
[7:5] Oh Immediately — Set the default value.
Setting range:
1 hen changed from Oh to 1h: Oh to 1h
0002h (0] oh SSBRK Interrupt enable IAfter the interrupt, the value is
lautomatically returned to Oh.
[7:1] 00h — Set the default value.
Oh: 10 ch
1h: 8 ch
[3:0] 3h 1 STBLVDS gﬂ 2 g: IAllowable setting values are Oh to 5h
Uh: 2 ch and Fh.
5h: 1 ch
Fh: All channel standby
0003h Number of LVDS output
Oh: 10 ch
B th: 8 ch Setting range:
[6:4] 3h ! CHSEL  [2h: 6 ch oo gh ge:
3h: 4 ch
4h: 2 ch
5h: 1 ch
[7] Oh — Set the default value.
0004h [7:0] 2Eh " MDSEL1  |Readout drive mode register 1 Set the value according to sach
readout mode register setting.
X N . . Set the value according to each
0005h [7:0] 18h MDSEL2 Readout drive mode register 2 readout mode register setting.
X K . . Set the value according to each
0006h [7:0] 10h MDSEL3 Readout drive mode register 3 readout mode register setting.
0007h [7:0] 00h " MDSEL4  |Readout drive mode register 4 Set the value according to each
readout mode register setting.
1 Oh: Rolling shutter Setting range:
[0 oh SMD 1h: Global reset shutter Oh to 1h
0008h [3:1] Oh — Set the default value.
. 1 Specifies the vertical period to perform Setting range:
[7:4] oh GSVR readout during global reset shutter drive  |0h to Fh
000%h [;0] 000h " PGC lAnalog gain setting gstttm%{gﬂge:
000Ah [2:0] 0
[7:3] 00h — Set the default value.
000Bh [7:0] Next frame
0007h after SHR Specifies the integration start Setting range is shown
000Ch [7:0] communication horizontal period in "Description of Registers”
end?
000Dh [7:0] 2 Specifies the integration shutdown Setting range:
000Eh [7:0] 0000h SVR ertical period Oh to FFFFh
000Fh [7:0] 2 Specifies the integration start Setting range:
0010h [720] 0000h SPL ertical period Oh to FFFFh
Digital gain setting
Oh: 0 dB gain setting value Setting range:
. 1 X . . :
0011h [1:0] Oh DGAIN 1h: +6 dB ga|r! settm.g value oh to 3h
2h: +12 dB gain setting value
3h: +18 dB gain setting value
[7:2] 00h — Set the default value.
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Address assigBr::'nent szfliilt RTifrI:i(;tleon Register name Function Remarks
“1 Oh : Vertical direction normal readout Setting range:
001Ah (] oh MDVREV 1h : Vertical direction inversion readout  [0h to 1h
[7:1] 00h — Set the default value.
Setting range:
0045h [7:0] 32h | Immediately | BLKLEVEL |Digital black level offset setting Oh to FFh -
’ 10-bit readout mode : 1 digit/1h
12-bit readout mode : 4 digit/1h
0058h [7:0] 36h Immediately PLSTMG11  [Drive pulse timing setting 11 Set to 37h
005Ah [7:0] 2Ah Immediately PLSTMG66 |Drive pulse timing setting 66 Set to 2Bh
006Fh [7:0] . Start position of vertical arbitrary cropping [Setting range is shown in
0070h [3:0] 000h Immediately VWINPOS (two’s compliment) "Description of Register”
[7:4] Oh — Set the default value.
0071h | [701 | goooh | Immediately | VWIDCUT  |Width of vertical arbitrary cropping Setting range is shown in
0072h [2:0] Description of Register
[7:3] Oh — Set the default value.
0312h [7:0] 12h Immediately PLSTMG16  [Drive pulse timing setting 16 Set to 11h
0355h [7:0] 01h Immediately PLSTMG85 [Drive pulse timing setting 85 Set to 00h
0381h [7:0] 01h Immediately PLSTMG17 _ [Drive pulse timing setting 17 Set to 00h
052Eh [7:0] 00h Immediately PLSTMG67  [Drive pulse timing setting 67 Set to 02h
0530h [7:0] OEh Immediately PLSTMG22 |Drive pulse timing setting 22 Set to 0Bh
0531h [7:0] OEh Immediately PLSTMG23  |Drive pulse timing setting 23 Set to 0Bh
0532h [7:0] OEh Immediately PLSTMG24 [Drive pulse timing setting 24 Set to 0Bh
0533h [7:0] OEh Immediately PLSTMG25  |Drive pulse timing setting 25 Set to 0Bh
0534h [7:0] OEh Immediately PLSTMG26 |Drive pulse timing setting 26 Set to 0Bh
0535h [7:0] OEh Immediately PLSTMG27 |Drive pulse timing setting 27 Set to 0Bh
053Fh [7:0] 1Ah Immediately PLSTMG34 [Drive pulse timing setting 34 Set to 1Dh
0541h [7:0] 1Eh Immediately PLSTMG36 [Drive pulse timing setting 36 Set to 1Dh
0545h [7:0] 01h Immediately PLSTMG37  [Drive pulse timing setting 37 Set to 00h
0549h [7:0] 04h Immediately PLSTMG62 [Drive pulse timing setting 62 Set to 02h
054Bh [7:0] 07h Immediately PLSTMG38 [Drive pulse timing setting 38 Set to 00h
0555h [7:0] 05h Immediately PLSTMG64 [Drive pulse timing setting 64 Set to 02h
0563h [7:0] 07h Immediately PLSTMG70 |Drive pulse timing setting 70 Set to 05h
82?2: {;8} 0696h Immediately PLSTMG45  [Drive pulse timing setting 45 Set to 0700h
05AAh [7:0] 01h Immediately PLSTMG61  [Drive pulse timing setting 61 Set to 00h
05D1h [7:0] 18h Immediately PLSTMG46  [Drive pulse timing setting 46 Set to 16h
05D2h [7:0] 18h Immediately PLSTMG47 |Drive pulse timing setting 47 Set to 15h
05D3h [7:0] 16h Immediately PLSTMG48  [Drive pulse timing setting 48 Set to 14h
065Ch [7:0] 00h Immediately PLSTMG58 [Drive pulse timing setting 58 Set to 01h
065Eh [7:0] 1Ch Immediately PLSTMG63  [Drive pulse timing setting 63 Set to 01h
Note) « The “Default value” column indicates the initial value set in each register in the status before register communication is

performed after start-up or after the reset signal XCLR is set to Low to reset the sensor.

Operation is not guaranteed when using register settings other than noted in these specifications.

Do not access addresses not noted in the table above, and do not set register values other than those noted in

“2. Description of Registers” on pages 29 to 39.

When changing the mode, the address set designated in “3. Register Settings for Each Readout Drive Mode” on page 39

must be written.

For the detailed reflection timing, see “1. Register Value Reflection Timing to Output Data” on page 28.
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1. Register Value Reflection Timing to Output Data

IMX183CLK-J

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

Reflection timing

Explanation

*1.

Communication end frame

The communication contents are reflected to the output data from the
V period during which communication was performed.

2.

Next frame after
communication end

The communication contents are reflected to the output data from the next
V period after the V period during which communication was performed.

For which reflection timing of each register, see “Register Map” on pages 26 to 27.

Serial
communication

XVs

XHS

Sensor internal
V drive

Output frame

Register
communication
timing

|

et

]
XHY

«—»
BXHS

|
XHY

XHS|

[

HS

.

T

XH

S
/)4/%

S,
6,/%
N

Valid data output

Valid data output

Valid data output

Valid data output

Valid data output

*1 Communication end frame: Reflected to the output data of these periods

P -oc-c-
P -cce--

*2 Next frame after communication ends: Reflected to the output data of these periods
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2. Description of Register

Total Standby Control

All sensor operation is stopped and the standby mode that reduces power consumption is established by setting the
overall standby control register STANDBY (address 0000h, bit [0]) to “1h”.

(Standby mode is established immediately after reset.)

The serial communication block operates even in standby mode, so standby mode can be canceled by setting “Oh” in
the STANDBY register.

STANDBY Setting

Register value Function
Oh Normal operation
1h Overall standby

Digital Circuit Standby Control

Sensor digital circuit operation other than the serial communication block is stopped by setting the digital circuit
standby control register STBLOGIC (address 0000h, bit [1]) to "1h". This register is valid only when STANDBY = Oh.
(Standby mode is established according to the STANDBY register initial value immediately after a reset.)

Set this register according to the recommended sequence during power-on or when canceling standby mode.

STBLOGIC Setting

Register value Function

Oh Normal operation

Digital circuit standby other than

1h . o
serial communications block
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LVDS Clock Output Phase Fixed

The clock phase relative to the sync code start data in the LVDS data output is fixed by the LVDS clock output phase
fixing register DCKRST (address 0001h, bit [0]). Make this setting according to the recommended sequence during
power-on or when canceling standby mode.

This register automatically returns to “Oh” after the phase fixing process, so there is no need to write “Oh”.

DCKRST Operation Setting

Register value Function

Changed from Oh to 1h | Fixes the LVDS clock output phase

Clamp Reset

The internal clamp circuit operation status is reset by the clamp reset register CLPSQRST (address 0001h, bit [4]).
Make this setting according to the recommended sequence during power-on or when canceling standby mode.
This register automatically returns to “Oh” after the reset process, so there is no need to write “Oh”.

CLPSQRS Operation Setting

Register value Function

Changed from Oh to 1h | Resets the internal clamp circuit operation status

Break Mode

In rolling shutter (normal shutter) operating mode (address 0008h, bit [0], SMD = 0h), XVS can be subsampled
according to SVR.

In addition, in global reset shutter operating mode (SMD = 1h), XVS can be subsampled according to SVR during the
exposure period, and then according to GSVR during the readout period.

This XVS subsampling operation can be stopped and then restarted from the start of the exposure period using the
break mode register SSBRK (address 0002h, bit [0]).

This register automatically returns to “Oh” after the break process, so there is no need to write “Oh”.

SSBRK Setting

Register value Function
Changed from Oh to 1h | Interrupt enable
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subLVDS Standby Control

IMX183CLK-J

This sensor can set the subLVDS to standby mode according to the setting value by setting the subLVDS standby
control register STBLVDS (address 0003h, bit [3:0]).

STBLVDS Setting
Register value Function
Oh 10 ch
1h 8 ch
2h 6 ch
3h 4 ch
4h 2ch
5h 1ch
Fh All channel standby

subLVDS standby control is shown below.

dec | bin |hex | Functon | DOO | DO1 | DO2 | DO3 | DO4 | DK | DOs | DOs | DO7 | DO8 | DO9
STBLVDS[3:0]

0d | 0000b | Oh 10 ch Active | Active | Active | Active | Active | Active | Active | Active | Active | Active | Active
1d | 0001b | 1h 8 ch Active | Active | Active | STBY | Active | Active | Active | STBY | Active | Active | Active
2d | 0010b | 2h 6 ch STBY | Active | Active | STBY | Active | Active | Active | STBY | Active | Active | STBY
3d |0011b | 3h 4 ch STBY | STBY | Active | STBY | Active | Active | Active | STBY | Active | STBY | STBY
4d | 0100b | 4h 2ch STBY | STBY | STBY | STBY | Active | Active | Active | STBY | STBY | STBY | STBY
5d | 0101b | 5h 1ch STBY | STBY | STBY | STBY | Active | Active | STBY | STBY | STBY | STBY | STBY
15d | 1111b | Fh | All Standby | STBY | STBY | STBY | STBY | STBY | STBY | STBY | STBY | STBY | STBY | STBY

Number of LVDS Output Channels Selection

This sensor can set the number of output channels according to the setting value by setting the number of LVDS
output channels selection register CHSEL (address 0003h, bit [6:4]).

CHSEL Setting
Register value Function
Oh 10 ch
1h 8 ch
2h 6 ch
3h 4 ch
4h 2ch
5h 1ch

Number of LVDS channels control is shown below.

dec | bin |hex | Functon | DOO | DO1 | DO2 | DO3 | DO4 | DK | DOs | DOs | DO7 | DO8 | DO9
CHSEL[2:0]
0d |[0000b | Oh 10 ch Active | Active | Active | Active | Active | Active | Active | Active | Active | Active | Active
1d |0001b | 1h 8 ch Active | Active | Active | X8 | Active | Active | Active | (X9 | Active | Active | Active
Fixed ] ] Fixed f ; : Fixed . . Fixed
2d | 0010b | 2h 6 ch LG Active | Active Low Active | Active | Active G Active | Active Low
3d |0011b | 3h 4ch Fixed | Fixed | sciive | FiXed | active | Active [ Active | €9 | Active | Fixed | Fixed
Fixed | Fixed | Fixed | Fixed g ; ; Fixed | Fixed | Fixed | Fixed
4d | 0100b | 4h 2ch LG L L Low Active | Active | Active G G L Lewy
Fixed | Fixed | Fixed | Fixed " . Fixed | Fixed | Fixed | Fixed | Fixed
5d | 0101b | 5h 1ch Low Low Low Low Active | Active Low Low Low Low Low
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Electronic Shutter Timing

The exposure start timing can be designated by setting the electronic shutter timing register SHR (address 000Bh, bit

IMX183CLK-J

[7:0] and address 000Ch, bit [7:0]). Designate the lower 8 bits in address 000Bh and the upper 8 bits in address
000Ch, for a total of 16 bits.
Note that this setting value unit is 1XHS period regardless of the readout drive mode. In addition, the vertical sync
signal XVS can be subsampled inside the sensor according to the SVR register (address 000Dh, bit [7:0] and

address 000ENh, bit [7:0]). The vertical sync signal period inside the sensor is (SVR + 1).
When setting the electronic shutter during the vertical sync signal subsampling period, the SPL register (address
000Fh, bit [7:0] and address 0010h, bit [7:0]) is available.

Shutter Setting

Register Register value Function
8 to {(SVR + 1) x Number of XHS Readout mode No.0, 1
pulses per frame — 4} All-pixel scan mode (12 bit/10 bit)
Readout mode No.2, 2A, 7
Horizontal/vertical 2/2-line binning mode
10 to {(SVR + 1) x Number of XHS (Horizontal and vertical weighted binning)
pulses per frame — 4} Vertical 2 binning horizontal 2/4
subsampling mode (Vertical weighted
2 binning)
15 to {(SVR + 1) x Number of XHS Readout mode No.3 o
. . . I Specifies the
pulses per frame — 8} Horizontal/vertical 3/3-line binning mode integration start
SHR Readout mode No. 4, 6 .
Vertical 2/9 subsampling binning hor!zontal
4 to {(SVR + 1) x Number of XHS . o period
pulses per frame — 2} horlgontal 3 binning m(?de o
Vertical 2/19 subsampling binning
horizontal 3 binning mode
Readout mode No.5
4 to {(SVR + 1) x Number of XHS Vertical 2/9 subsampling binning
pulses per frame /4 — 2} horizontal 3 binning mode (low power
consumption drive)
010 {(SVR +1) x Number of XHS Global reset shutter mode (SMD = 1)
pulses per frame — 130}
Specifies the
SVR | Ohto FFFFh *Note 2. ;”;ﬁ?drgm“
vertical period
Specifies the
SPL Oh to FFFFh *Note 2. integration start
vertical period
Note) 1. See “Integration Time in Each Readout Drive Mode” on page 63 for the integration time calculation
formula.
2. The SVR and SPL register definition areas are guaranteed as sensor functions, but the characteristics are
not guaranteed.
3. SMD is the electronic shutter drive mode register (address 0008h, bit [0]).
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Example of Electronic Shutter Operation 1

Serial
communication
XVS

XHS

Sensor internal
V drive

Qutput frame

Serial
communication
XVS

XHS

Sensor internal
V drive

>

IMX183CLK-J

SVR=0 SR
SPL=0 changed to "1 Communication Communication
[ prohibited prohibited
6XHS 6XHS 6XHS 6XHS 6XHS 6XHS
(T - (T - (TTITTITTIOTTITT -~ [IITIIIATIT -~ (TTTITTINTIAT --- TTTATIm -
SHR
a,;(/ ) &,}C
> \ - < S
Valid data output Valid data output Valid data output
+——V1 period - V2 period - V3 period - V4 period - V5 period
Example of SVR operation
Example of Electronic Shutter Operation 2
- SPL
changed to “1” Communication Communication
| | prohibited | | prohibited |
6XHS 6XHS 6XHS 6XHS 6XHS m 6XHS
Pa—
HR 2 SHR SHR
© % O %%, i % 8,
e N > SR % | T

Output frame

N

\Valid data output

Valid data output

Valid data output

Valid data output

*+— V1 period

V2 period

V3 period—

r¢—— V4 period —*

r+— V6 period —™

r¢——V5 period—*

Example of SVR and SPL operation

Note) In vertical sync signal subsampling periods (Electronic Shutter Operation Example 1: V3 and V5 periods,
Electronic Shutter Operation Example 2: V4 and V6 periods), communication is prohibited during the normal
communication period (the 6XHS period after the vertical sync signal XVS is input), except in the following

case.

¢ When stopping vertical sync signal subsampling using the break mode register SSBRK.
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Electronic Shutter Dri

ve Mode

IMX183CLK-J

Global reset shutter operation can be performed by setting the electronic shutter drive mode register SMD (address
0008h, bit [0]). Rolling shutter operation performs pixel reset and integration sequentially in line units in sync with the
XHS signal. Global reset shutter operation resets all pixels at once and then starts integration after that.
(“Integration” is the state of a pixel between the reset and the readout. Pixels accumulate all the power of input light.)
The mechanical shutter must also be used during global reset shutter operation to make the exposure time the same

for all pixels.

SMD Setting

Register value

Function

Oh

Rolling shutter (normal shutter mode)

1h

Global reset shutter

Xvs |

xits - [[]I1]]

Operation
for each line

Reset Integration Readout

Rolling Shutter Operation

*—b
| Exposure time |

A

xvs |

XH

[

OH
1H
2H
3H
Operation

for each line
(LAST-3) H
(LAST-2) H
(LAST-1)H
(LAST)H

Reset

A

Integration Integration time

OPEN

Mechanical shutter operation

CLOSE

Readout

Exposure time i

Global Reset Shutter Operation
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Readout Timing

The vertical sync signal XVS can be subsampled inside the sensor during the readout period (V3 and V4 periods) in
global reset shutter drive mode (address 0008h, bit [0], SMD = 1h) by setting the readout timing register GSVR
(address 0008h, bit [7:4]).

This is the same operation as that performed by the SVR register (address 000Dh, bit [7:0] and address 000Eh, bit
[7:0]). However, separate control is performed in global reset shutter drive mode (SMD = 1h), with the SVR register
designating the vertical period of the exposure period (V2 period), and the GSVR register designating the vertical
period of the readout period (V3 and V4 periods). This register is invalid in rolling shutter drive mode (SMD = 0h).

GSVR Setting
Register value Function
Oh to Fh Specifies the vertical period for reading during
global reset shutter drive.
SMD= 1 (Global reset shutter) MODE : Mode A
SHR=0 SMD = 0 (Rolling shutter)
GSVR=1 ) GSVR = x (Invalid)
MODE : All-pixel scan, 12 bits SHR = Setting
) Communication Communication I
.Se'rlal ‘ ‘ [ prohibited prohibited i
commumcit{?g [+ 6XHS [+-6XHS 6XHS 16XHS 6XHS > l+6XHs *| < 6XHS
XHS hlllll... T - - JTTTATATN..- 11 T TN - 1111
Sensor internal N X"C‘:pe“"d y
V drive o N ange )
% z NS () %%
Z EIMR:
> %, g ‘90’%,\6} (2
Output frame Mode A Mode A All-pixel scan (12 bits) Invalid data outputl  Mode A
‘Exposure start period (no data output)r i
< P-4 - P-4 P-4 >
V1 period V2 period V3 period V4 period V5 period

Example of GSVR operation
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Analog Gain

The analog gain value can be set by setting the analog gain register PGC (address 0009h, bit [7:0] and address
000Ah, bit [2:0]). Set the lower 8 bits in address 0009h and the upper 3 bits in address 000Ah, for a total of 11 bits.

PGC Setting

Register value Function

Oh to 7A5h . .
(0d to 1957d) Analog gain setting

In addition, the figure below shows the relationship between the register setting value and the set gain value.
When the register setting value is “Oh (0d) ”, the gain value is 0 dB (minimum settable value), and when “7A5h
(1957d) 7, the gain value is approximately 27 dB (maximum settable value).

Relational Formula

Gain [dB] = —20 log{(2048 — PGC [10:0])/2048}

27

Gain [dB]

/
//

0 128 256 384 512 640 768 896 1024 1152 1280 1408 1536 1664 1792 1920

PGC [dec]

Relationship between Register Setting Value and Set Gain Value
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Digital Gain

The digital gain applied to the data after pixel binning can be set by the digital gain setting register DGAIN (address
0011h, bit [1:0]).

DGAIN Setting

Register value Function
Oh Digital gain setting value = 0 dB
1h Digital gain setting value = +6 dB
2h Digital gain setting value = +12 dB
3h Digital gain setting value = +18 dB

Vertical Direction Readout Inversion

The direction of vertical readout order can be set by the vertical direction readout inversion register MDVREV
(address 001Ah, bit [0]).

MDVREYV Setting
Register value Function
Oh Vertical direction normal readout
1h Vertical direction inversion readout

Digital Black Level Offset

The black level offset applied to the data after digital gain processing by the DGAIN register is set by the digital black
level offset setting register BLKLEVEL (address 0045h, bit [7:0]).

Note that the offset unit changes according to the readout drive mode.

When the output data length is 10-bit output, increasing the register setting value by 1h increases the black level by 1
digit. When the output data length is 12-bit output, increasing the register setting value by 1h increases the black
level by 4 digits.

BLKLEVEL Setting

Register value Function
Oh to FFh Digital black level offset setting

Readout Drive Mode

The readout drive mode of this sensor can be switched by setting the readout drive mode register MDSEL1 to
MDSEL4. When changing the mode, make the setting according to “3. Register Settings for Each Readout Drive
Mode” on page 39.
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Low Power Consumption Drive In Exposure of Global Reset Shutter Operation

IMX183CLK-J

Low power consumption drive can be used when exposing of global reset shutter operation by the register SLEEP.
When using low power consumption drive in exposure of global reset shutter operation, make the setting according
to “low power consumption drive in exposure of global reset shutter operation” on page 67.

Vertical Arbitrary Cropping

By setting VWIDCUT, VWINPOS, MDSEL3 and MDSEL4 the registers of vertical arbitrary cropping, arbitrary
cropping in vertical direction can be performed in all-pixel scan mode (10bits). See “Vertical Arbitrary Cropping

(All-pixel scan 10 bit)” on pages 59 to 62 for details.

Readout Drive Pulse Timing

The drive pulse timing is set by readout drive pulse timing registers PLSTMG.

PLSTMG Setting

Address Bit assignment Default value Register name Register Value
0058h [7:0] 36h PLSTMG11 Set to 37h
005Ah [7:0] 2Ah PLSTMG66 Set to 2Bh
0312h [7:0] 12h PLSTMG16 Set to 11h
0355h [7:0] 01h PLSTMG85 Set to 00h
0381h [7:0] 01h PLSTMG17 Set to 00h
052Eh [7:0] 00h PLSTMG67 Set to 02h
0530h [7:0] OEh PLSTMG22 Set to 0Bh
0531h [7:0] OEh PLSTMG23 Set to 0Bh
0532h [7:0] OEh PLSTMG24 Set to 0Bh
0533h [7:0] OEh PLSTMG25 Set to 0Bh
0534h [7:0] OEh PLSTMG26 Set to 0Bh
0535h [7:0] OEh PLSTMG27 Set to 0Bh
053Fh [7:0] 1Ah PLSTMG34 Set to 1Dh
0541h [7:0] 1Eh PLSTMG36 Set to 1Dh
0545h [7:0] 01h PLSTMG37 Set to 00h
0549h [7:0] 04h PLSTMG62 Set to 02h
054Bh [7:0] 07h PLSTMG38 Set to 00h
0555h [7:0] 05h PLSTMG64 Set to 02h
0563h [7:0] 07h PLSTMG70 Set to 05h
05A4h [7:0]

0696h PLSTMG45 Set to 0700h

05A5h [7:0]

05AAh [7:0] 01h PLSTMG61 Set to 00h
05D1h [7:0] 18h PLSTMG46 Set to 16h
05D2h [7:0] 18h PLSTMG47 Set to 15h
05D3h [7:0] 16h PLSTMG48 Set to 14h
065Ch [7:0] 00h PLSTMG58 Set to 01h
065Eh [7:0] 1Ch PLSTMG63 Set to 01h
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3. Register Setting for Each Readout Drive Mode
The register setting for each readout drive mode available with this sensor is shown in the table below.

3-1. When Using Type 1 Approx. 20.48 M Pixels (3:2)

Description of Register Setting for Each Readout Drive Mode

Addres aslzlitgn Register Readout mode No.”
s -ment name 0 1 2 2A 3 4 5 6 7
[3:0] STBLVDS Oh Oh 2h 2h 3h 2h 4h 1h 2h
0003h [6:4] CHSEL Oh Oh 2h 2h 3h 2h 4h 1h 2h
71 00h
0004h [7:0] MDSEL1 00h 00h 1Dh 19h 2Eh 35h 40h 49h 20h
0005h [7:0] MDSEL2 03h 01h 11h 11h 18h 18h 18h 18h 21h
0006h [7:0] MDSEL3 10h 00h 50h 50h 10h 10h 93h 10h 00h
0007h [7:0] MDSEL4 00h 00h 00h 00h 00h 00h 05h 00h 09h
[0] SMD oh™ | on™ Oh Oh oOh Oh Oh Oh Oh
0008h | [3:1] Oh
[7:4] GSVR B (invalid)
000Dh [7:0] SVR According to exposure time Multiple Accordmg. 0
000Eh [7:0] of 8 -1 exposure time
001Ah [0] MDVREV Vertical direction Oh: normal/1h:inverted
[7:1] 00h

" Can be used in combination with global reset shutter (address 0008h, bit [0], when SMD = 1h)

See “1. Readout Drive Modes” on page 40 for details of readout mode No.
Specifies the vertical period for reading during global reset shutter drive. (Oh to Fh)

*2

3-2. When Using Type 1/1.4 Approx. 9.03 M Pixels (Approx. 17:9)

Description of Register Setting for Each Readout Drive Mode

Address asziitgn Register Readout mode No.”
-ment name 1
[3:0] STBLVDS Oh
0003h [6:4] CHSEL Oh
[7] 00h
0004h [7:0] MDSEL1 54h
0005h [7:0] MDSEL2 41h
0006h [7:0] MDSEL3 00h
0007h [7:0] MDSEL4 00h
[0] SMD oh™
0008h [3:1] Oh
[7:4] GSVR 3
000Dh [7:0] SVR According to exposure
000Eh [7:0] time
vertical direction
[0] MDVREV )
001Ah Oh: normal/1h:inverted
[7:1] 00h

" Can be used in combination with global reset shutter (address 0008h, bit [0], when SMD = 1h)

See “1. Readout Drive Modes” on page 40 for details of readout mode No.
Specifies the vertical period for reading during global reset shutter drive. (Oh to Fh)

2
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Readout Drive Modes

1. Readout Drive Modes

The table below describes the readout drive modes that can be used to operate this sensor.

All of the modes listed in the table below support vertical direction inversion operation (MDVREV = Oh/1h).

Note that some readout drive modes need different (1) register settings and (2) vertical front blanking when vertical
readout direction is normal and inverted.
See “3. Register Setting for Each Readout Drive Mode” on page 39 for the register setting, and “Minimum Vertical
Operation Period in Each Readout Drive Mode” on pages 46 and 57, and “Image Data Output Format” on pages 48
to 56 and 58 for the vertical front blanking.

1-1. Description of Readout Drive Modes
(1) When Using Type 1 Approx. 20.48 M Pixels (3:2)

Readout . I
mode No. Readout drive mode Mode description
All pixels are readout with 12-bit output.
0 All-pixel scan mode (12 bits) This mode can be used together with the global reset shutter

function according to the SMD register setting.

All-pixel scan mode (10 bits)

All pixels are readout with 10-bit output.
This mode can be used together with the global reset shutter
function according to the SMD register setting.

Horizontal/vertical : ; — ; ; -
2/2-line binning 16:9 cropping Horizontal apd vertical direction 2-line weighted binning readout
2 (horizontal and vertical weighted of pixels (16:9 cropping)
" 9 (See the image of binning on page 41.)
binning)
Horizontal/vertical Horizontal and vertical direction 2-line weighted binning readout
2A 2/2-line binning (horizontal and |of pixels
vertical weighted binning) (See the image of binning on page 41.)
3 Horizontal/vertical 3/3-line Horizontal and vertical direction 3-line binning readout of pixels
binning (See the image of binning on page 41.)
Vertical 2/9 subsampling binning 2 of every 9 lines in the vertical dlrectlorl at the aII'-pler scan area
. e (cropping) are added. Then, 3 pixels in the horizontal direction
4 horizontal 3 binning
croppin are added and output.
Pping (See the image of binning on page 42.)
Vertical 2/9 subsampling binning 2 of every 9 lines in thg vertllcal dlrectlpn at the.all-p.lxel scan area
. . are added. Then, 3 pixels in the horizontal direction are added
5 horizontal 3 binning and output
low power consumption drive (See the image of binning on page 42.)
2 of every 19 lines in the vertical direction at the all-pixel scan
Vertical 2/19 subsampling area are added. Then, 3 pixels in the horizontal direction are
6 - . L
binning horizontal 3 binning added and output.
(See the image of binning on page 42.)
Vertical 2 binning horizontal 2/4 |Add 2 lines with weighting in the vertical direction at the all-pixel
7 subsampling 16:9 cropping scan area (16:9 cropping) and 2 of every 4 lines in the horizontal

(Vertical weighted 2 binning)

direction are output. (See the image of binning on page 42.)

(2) When Using Type 1/1.4 Approx. 9.03 M Pixels (Approx. 17:9)

Readout
mode No.

Readout drive mode

Mode description

All-pixel scan mode (10 bits)

All pixels are readout with 10-bit output.
This mode can be used together with the global reset shutter
function according to the SMD register setting.
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1-2. Relationship between Arithmetic Processing and the Number of Output Bits in Each Readout Drive Mode

The table below shows the relationship between the A/D conversion resolution, number of binning pixels, internal
arithmetic processing, and number of output bits in each readout mode.
Note that the number of output bits differs in each mode. In addition the number of output bits is 10 bits, so the

weight of 1 digit is 4 times greater than that during 12-bit output.

Relationship between Arithmetic Processing and the Number of Output Bits in Each Readout

Drive Mode
Readout A/D Horizontal . . Total number Internal
mode conversion pixel Viréf:; sﬁ |:e| of binning arithmetic (’;llljtm:tet;i?sf
No. resolution processing P 9 pixels processing P
0 12 bits — — — — 10 bits + 2 bits
1 10 bits — — — — 10 bits
3/6, 1.5/6,
2 10 bits 2 binning 2 binning apivels | (S 5Y0 | 10 bits + 2 bits 2
binning*B)
3/6, 1.5/6,
2A 10 bits 2 binning 2 binning 4 pixels &Ci}éﬁ?é % | 10 bits + 2 bits 2
binning*3)
3 9 bits 3 binning 3 binning 9 pixels 2/9 10 bits + 2 bits *
2/9
4 9 bits 3 binning subsampling 6 pixels 1/3 10 bits + 2 bits
binning
2/9 .
5 9 bits 3 binning subsampling 6 pixels 1/3 10 bits + 2 bits
binning
2/19 .
6 9 bits 3 binning subsampling 6 pixels 1/3 10 bits + 2 bits
binning
2/4 3/4, 1/4
7 10 bits subsampling 2 binning 2 pixels (bv:/r?rlm?r:]gt]%(; 10 bits

*1

in 12 bits regarded as a 10-bit integer item and a 2-bit decim
Division is performed by internal arithmetic processing, then
item in the upper 10 bits and the decimal item in the lower 2

*2

*3

A/D conversion is performed with a resolution 4 times that of 10-bit A/D conversion, and the results are output

al item.
the results are output in 12 bits with the integer
bits.

See pages 41 to 42 “Binning Image” for details of weighted binning.

wliwlwlwlwlwlw]wlw]w
W W11] W |W31|Wa1|Ws1|We1| W |Wei] W
W W|W|W|W|W WIW | W (W W W W W WIW
W IWi1|Wa1 | Wa1| Wail W W Wi13| W |W33|\Wa3| Ws3|Wes| W |Wes] W
W Wi2|W22| W32 Wadd W W [W1a| W W34 |Was|Ws4|Wes| W |Waal W
W Wi13|Wa3 |\Wa3 Wag W W JWi1s| W |Wa3s5|Was|Wss|Wes| W |Was} W
W [W14|Wa4 \Was Wadd W W Wi1s| W |W36|Was|Wss|Wes| W |Was] W
W | W VL w WIW | W W W W W W WIW
W JW1s| W |W3s|Wag|Wss|Wes| W |Wes} W
Wiy" = (3% Wiy + Wag + 1.5 x W3 + 0.5 x Wi3) /6 W—
Wiy [Waq Wai" = (Waq + 3% Wy + 0.5 x Wag + 1.5 x W) /6 W (W|W|wW||w ™ W
Wiz [Wa," Wip" = (1.5 X Wiz + 0.5 x Way + 3 x Wiy + Wag) /6 -
Wy = (0.5 X Wap + 1.5 x Wy + Woy + 3 x W) /6
= = 2 “ > 0 Wo' Wt Wiy" = (Wyg + Waqg + Way + Wig + Waz + Wi + Wis + Was + Wss) /9 x 2
o Wai' = (Waq + Weq + Waq + Wag + Wez + Wag + Wis + Wes + Wes) /9 x 2
Wio' [Wao' Wig' = (Wig + Wag + Wag + Wi + Wag + W + Wig + Wag + Wag) /9 x 2

Wap" = (Wag + Wes + Waa + Wi + Weg + Was + Wag + Wes + Wag) /9 x 2

Horizontal/Vertical 2/2-line Binning
(horizontal and vertical weighted binning)
Binning Image
Note) Gray diagram indicate pixels which are not read out.
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~Vertical 2 Binning Vertical 2/9 Subsampling Horizontal ~ Vertical 2/19 Subsampling Horizontal
Horizontal 2/4 Subsampling 3 Binning 3 binning
(Vertical Weighted Binning) - Binnina Imaage
Binning Image g g

Binning Image
Note) Gray diagram indicate pixels which are not read out.

42



SONY

2. Sync Signals and Data Output Timing

IMX183CLK-J

The figure below shows the sync signal and data output timing during 12-bit length serial output for this sensor.

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. The data is output in order from the start sync code
(SAV) after the horizontal front blanking period after the falling edge.
See “Minimum Horizontal Operation Period in Each Readout Drive Mode” on pages 46 and 57 for the detailed
blanking length and number of OPB pixels. The length of horizontal front blanking pixels varies greatly according to
the mode as described in “Minimum Horizontal Operation Period in Each Readout Drive Mode” on pages 46 and 57,
so0 using the sync code as the trigger is recommended for the recording pixel start timing.
The sync code details are shown below.

In addition, the length of horizontal rear blanking changes when the XHS period is changed.

Horizontal front blanking

Start sync code (SAV)

Pixel data

Xvs |
XHS T |

cck JUIMUUUUL... Juuuuyyyrrvrryyyyuruuuuurruuurryyuuyut

[11]---[0] [11]---10]

[111---[0]

[111°++[0]

(1] ++[0]

DO
SAV1 SAV2 SAV3 SAV4 OPB ignored [ OPB ignored
Pixel data End sync code (EAV) Horizontal rear blanking
XVS
XHS —,_
L
oek [y iy ooy
bo [11]--+[0] [11]--+[0] [11]--+[0] [11]--+[0] [11]--+[0]
Effective ignored EAV1 EAV2 EAV3 EAV4
Sync Signal and Data Output Timing
DCKP/DCKM
1st 1st 1st 1st 1st 1st 1st 1st 1st 1st 1st 1st
DOPOBOMO | vy | oy | o1 | i1 | ;1 | @ | s | @ | @ | = | m | @
1st 1st 1st 1st 1st 1st 1st 1st 1st 1st 1st 1st
DOP9/DOM9
i | no | @ 18] 7] 6] 5] [4] (3] 2] 11 [0]
Serial Data Details (Sync Code Block)
DCKP/DCKM
DO DO DO DO DO DO DO DO DO DO DO DO
DOPO/DOMO an | v | @ | e | m | e | w | @ | e || m | o
D9 D9 D9 D9 D9 D9 D9 D9 D9 D9 D9 D9
DOP9/DOM9
[y | oy | [el 18] | [6] [5] [4] 13] 2] 11 [0]

Serial Data Details (Pixel Data Block)
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Sync code details

IMX183CLK-J

LVDS output bit No. Sync code (4 words)
12-bit output 10-bit output 1stword | 2nd word | 3rd word | 4th word
1 9 1 0 0 1
10 8 1 0 0 0
1: Blanking line
9 ’ ! 0 0 v 0: Except blanking line
1: End sync code
8 6 ! 0 0 H 0: Start sync code
7 5 1 0 0 P3
6 4 1 0 0 P2
Protection bits
5 3 1 0 0 P1
4 2 1 0 0 PO
3 1 1 0 0 0
2 0 1 0 0 0
1 — 1 0 0 0
0 — 1 0 0 0
Protection bits
\Y H P3 P2 P1 PO
0 0 0 0 0
0 1 1 0 1
1 0 1 0 1 1
1 0 1 1 0
Sync code details (hexadecimal notation) 12-bit output
1st word 2nd word 3rd word 4th word
Start sync code (SAV) ABOh
Blanking line
End sync code (EAV) B60h
FFFh 000h 000h
Start sync code (SAV) 800h
Except blanking line
End sync code (EAV) 9DOh
Sync code details (hexadecimal notation) 10-bit output
1st word 2nd word 3rd word 4th word
Start sync code (SAV) 2ACh
Blanking line
End sync code (EAV) 2D8h
3FFh 000h 000h
Start sync code (SAV) 200h
Except blanking line
End sync code (EAV) 274h
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3. Output Range of LVDS Output Data

The table below shows the decimal point position, output bit length and output range of the output data in each
readout mode. Note that the value of the first word of the sync code (3FFh, FFFh) and the maximum data value do
not overlap in any readout mode.

Data output range in each readout mode

Readout LVDS output
mode No. Decimal point position Output bit length [bit] Output range [hex]
0 2 12 001h to FFEh
1 0 10 001h to 3FEh
2 2 12 001h to FFEh
2A 2 12 001h to FFEh
3 2 12 001h to FFEh
4 2 12 001h to FFEh
5 2 12 001h to FFEh
6 2 12 001h to FFEh
7 0 10 001h to 3FEh

Output value during horizontal blanking period is fixed to Low (all 0).

Horizontal sync signal

IMX183CLK-J

- L

Horizontal blanking

SAV

AN

[Horizontal blanking]
Fixed Low

Pixel data

[Pixel data]

12 bits: 001h to FFEh
10 bits: 001h to 3FEh

Readout Drive Timing
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EAV Horizontal blanking

Fixed Low

[Horizontal blanking]
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4. Detailed Specification of Each Mode
4-1. When Using Type 1 Approx. 20.48 M Pixels (3:2)
(1) Horizontal/Vertical Operation Period in Each Readout Drive Mode

Minimum Horizontal Operation Period in Each Readout Drive Mode

Horizontal Horizontal operation period (Number of pixels conversion)| XHS
Readout | Data rate front blankin Front Front |Recommended Rear Rear Minimum
mode No. [MHZz] [DCK] ng OPB effective recording effective OPB periogi2
pixel margin pixels pixel margin [INCK] “.
0 (2885EZI26)R*1) 400 to 405 96 36 5472 36 0 861
1 (2885EZI26)R*1) 400 to 405 96 36 5472 36 0 720
2 (2885D7I§R*1) 408 to 413 48 18 2736 18 0 362
2A (2885D?I§R*1) 408 t0 413 48 18 2736 18 0 362
3 (2885D?I§R*1) 406 to 411 32 12 1824 12 0 284
4 (2835[378R’1) 408 to 413 32 12 1824 12 0 360
5 576 * 406 to 411 32 12 1824 12 0 284
(288DDR )
6 576 ~, | 408to413 32 12 1824 12 0 360
(288DDR )
7 (2885EZSR*1) 400 to 405 48 18 2736 6 0 364

" DDR : Double Data Rate

If XHS period is shorter than the (XHS minimum period + horizontal front blanking), the data from the previous
line may be output during the horizontal front blanking period.

" Number of LVDS output signal DCK clock

Vertical Operation Period in Each Readout Drive Mode

Number of lines per vertical operation period (output data 1H conversion) XVS
Readout Front Rear m|n|mum
mode No. Vertical front Front offective Recommended offective Rear period
blanking OPB . . recording pixels . . OPB [XHS]
pixel margin pixel margin
g
0 1 675*2 16 24 3648 22 0 3728
17"
1 162 16 24 3648 22 0 3728
2 9 (20XHS) 4 10 1538 8 0 3141
2A 9 (20XHS) 4 10 1824 8 0 3713
3 9 (29XHS) 4 10 1216 8 0 3744
4 7 (16XHS) 4 4 370 4 0 781
5 5 (42XHS) 4 4 404 4 0 843
6 7 (16XHS) 4 4 190 4 0 421
7 9 (19XHS) 4 10 1538 8 0 3140

When vertical direction normal readout

"2 When vertical direction inverted readout

46



SONY

(2) NTSC/PAL Compatible Drive

IMX183CLK-J

This sensor can be used with a frame frequency that supports NTSC or PAL by using the recommended horizontal
operating period (XHS period) and recommended vertical operating period (V period) for each readout drive mode
shown in the table below. Note that the number of XHS pulses input within the horizontal operating period (H
period) varies according to the drive mode.

Recommended H Period and V Periods (NTSC/PAL Compatible)

NTSC compatible drive PAL compatible drive
Readout | xng H period V period XHS H period V period
mode . Frame . Frame
period | (number of | (number frequenc period | (number of | (number frequenc
No (INCK) XHS of XHS quency | iNck) XHS of XHS quency
*f *2 [frame/s] * *2 [frame/s]
pulses) pulses) pulses) pulses)
0 876 1 3739 21.98 900 1 4000 20.00
1 728 1 3960 24.98 720 1 4000 25.00
2 364 2 3300 59.94 375 2 3840 50.00
2A 364 2 3960 49.95 375 2 3840 50.00
3 312 3 3850 59.94 320 3 4500 50.00
4 364 2 825 239.76 375 2 960 200.00
5 308 8 7800 29.97 320 8 9000 25.00
6 364 2 440 449.55 375 2 480 400.00
7 364 2 3300 59.94 375 2 3840 50.00
Number of clocks in conversion of INCK = 72 MHz
Number of XHS pulses required to output the data for one sensor line
Imaging Conditions in Each Readout Drive Mode (NTSC/PAL Compatible Drive)
Imaging conditions
Number Number
Readout of LVDS Number of Output of Numt?er Number of
Data rate A/D . . of vertical .
mode No output . data bit horizontal . recording
[MHz] conversion . . recording .
channels : . length [bit] | recording . pixels
bits [bit] . pixels
[ch] pixels
576 Approximately
0 (288DDR) 10 12 12 5472 3648 19.96 M Pixels
576 Approximately
! (288DDR) 10 10 10 5472 3648 19.96 M Pixels
576 Approximately
2 (288DDR) 6 10 12 2736 1538 4.21 M Pixels
576 Approximately
2A (288DDR) 6 10 12 2736 1824 4.99 M Pixels
576 Approximately
3 (288DDR) 4 9 12 1824 1216 2.22 M Pixels
576 Approximately
4 (288DDR) 6 9 12 1824 370 0.67 M Pixels
576 Approximately
5 (288DDR) 2 9 12 1824 404 0.74 M Pixels
576 Approximately
6 (288DDR) 8 9 12 1824 190 0.35 M Pixels
576 Approximately
7 (288DDR) 6 10 10 2736 1538 4.21 M Pixels
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(3) Image Data Output Format
The output format in each readout drive mode is as follows.

MODEQO: All-pixel scan mode (21.98 frame/s, 12-bit A/D conversion, 12-bit length output)

Front dummy (communication period + sensor clamp)
17XHS(When vertical direction normal readout), 16XHS(When vertical direction inverted readout)
A 16 User clamp
12 Ignored area of effective pixel *1
12 Effective margin for color processing

12 Effective margin for color processing

=3
£
|2 K]
X8 X
3 a
<}
2|s 2
3z 3
o =(8 =
° oD s <
N 8 5|8 5
c
© © 3|5 g
~ Tl ©
35 8
g2 2
5|8 5
Ak <
| w N
o 5472
5496
5544
12 Effective margin for color processing
Y 10 Ignored area of effective pixel
V blank
-t -
5640 '
*1 When vertical direction normal readout : 1 shaded area, 11 aperture area
When vertical direction inverted readout : 12 aperture area
Readout Pixel Image Diagram (5472 x 3648)
4IXVS] = 3739IXHS]
Frontdummy Tgnored area lgnored area
{Communication of effective  Marginfor Margin for of effective
period + User clamp pixel Color processing Effective pixels Color processing pixel VBLK
sensor clamp] *1 16H[16XHS] | 12HI12XHS] [12H[12XHS] 3648H[3648XHS] [12H[12XHS] | 10H[1OXHS] | period *2
xvs | ]
xS Iy rvuuyr sy v rupgr rrypu v rrgu o rue
ANEE =[as]s ]3]
Do ol <|o|e|r oln |2l olalols 2(5|8(3 2/3/8ls 3(3
clelels]  felsfsle]  [dlelels el Rl [EE
Ignored
1[H] = 1[XHS] = 876{INCK] = 3504[DCK] areaof
. effective
ignored pixel
HOPB  areaof Marginfor Margin for
HOPB ignored ~ effective  Color Color
Number of DCK clocK HBLKperiod  Synccodggnored  HOPB pixel * processing Effective pixels processing  &ync code
(@288 MHz]| 400 to 405 24 18 30 120 .12 | 12 3282 12 24
XHS LT LT
DCK
(288 MHz)
SEEEEN
DO 22 «!q
12l
o1 |2 BN
&
By
D02 |$‘
D03
DO4
LVDS output
10 ch 12 bit serial
D05
D06
po7
Do8
DO9
-

—>
data of previous fine
*117XHS : When vertical direction normal readout

DCK(288MHz) o 16XHS : When vertical direction inverted readout
po 6DCK] “Detected both edges. *2 12XHS : When vertical direction normal readout
13XHS : When d inverted readout

Readout Drive Timing
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MODEH1: All-pixel scan mode (24.98 frame/s, 10-bit A/D conversion, 10-bit length output)

Front dummy (communication period + sensor clamp)
17XHS(When vertical direction normal readout), 16XHS(When vertical direction inverted readout)
A 16 User clamp
12 Ignored area of effective pixel *1
12 Effective margin for color processing

o) j=
£ £
=@ @ |-
3|3 2B
x| g ey
3|
1< o
gls gle
3|5 5|8
3|2 2|3
© HE S|g
e 5 [B5|8 8|5
5 T ol c clo
o L' e
< Gl5 G|
B|E EIg
5|2 2ls
|2 Z|e
5|8 g|2
|G i
o 5472 o
5496
-
-
5544
12 Effective margin for color processing
A\ 10 Ignored area of effective pixel
V blank
- >
5640 '
*1 When vertical direction normal readout : 1 shaded area, 11 aperture area
When vertical direction inverted readout : 12 aperture area
Readout Pixel Image Diagram (5472 x 3648)
1[XVS] = 3960[XHS]
Frontdummy Ignored area Ignored area
[Communication of effective Margin for Margin for o effective
period + User clamp pixel Color processing Effective pixels Color processing pixel VBLK
sensor clamp] *1 16H[16XHS] | 12H12XHS] |12H[12XHS] 3648H(3648XHS] 12H[12XHS] | 10H[10XHS] period *2
Xxvs |
xS o vvruyy vupy o rupu o ruprr ropr gy rrpu o g
3|8|8[8 S8[8[5[5 5|5
1[H] = 1[XHS] = 728[INCK] = 2912[DCK] Ignored
areaof
Ignored effective
HOPB  areaof Margin for Margin for ixel
) HOPB ignored effective  Color Color
Number of DCK clock HBLK period Synccodggnored  HOPB pixel  processing Effective pixels processing _A&nc code
(@288 MHz] 400 to0 405 20 15 2 10,] 10,] 10 2735 3].10 20
XHS
DCK
(288 MHz)
REES 5 HEES
000 LR §|§- 2BRIEEEE
5| 5|5 ol ] il
SISISIE sls = SISISIE
DO1 <|<|x|< e 3 <|x|x|<
5| |b|B ] ol ol
<[a[o]s i N IS 4
Loz z|Z HE g- E
3|5 |5|B ol ]
<[a[o]s NN
pos z|z 55 8- E
nln|un|n wju wi
<[S[ol= <[S[ol=
D04 HEHEEU RN E- 33
LVDS output <
10 ch 10 bit serial RRES RRRS
bos S el e e ]
3|5 5|5 ol il )
RERS RERS
poe 1 §E§- E
3| 5|5 ol ] il
SISI2IE SIS
po7 E R E4 bl B B e e <|=|z|<
5|5 |5|5 ol ol il
SISISIE SIS
DO8 <|z|< |2 |2 (%] B (2B <|=|z|<
5|5 |B|B ] ol ol e
<[a[o]s NN
D09 z[z[z|z|o|2(R(8 z|z|z|<
\_ 3|5 |5|B ol ]

—
data o previous fine

*117XHS : When vertical direction normal readout

DCK(288MHz) | 16XHS : When vertical direction inverted readout
*2233XHS : When vertical direction normal readout
Do hen vertical direction inverted readout

Readout Drive Timing
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V blank
- >
2820
Readout Pixel Image Diagram(2736 x 1538)
1IXVS)] = 3300[XHS
Frdntdummy 20XHS Ignored area Ignored area
[Fommunication of effective Margin for Margin for of effective
User clamp pixel Color processing Effective pixels Color processing pixel VBLK period
sensor clamp] 4HIBXHS] 4H[BXHS] 6H[12XHS] 1538H[3076XHS] 6H[12XHS] 24[4XHS] 160XHS
XvVs ]
xS Inipimnininini i i iy iy’ Inipiniyininininininipininininininininininininin Iyipininin
slalala st lala
0o o|—|N|m«mw~me»| |u e |=;££$| £|=;££
i
1[H] = 2[XHS] = 728[INCK] = 2912[DCK] Ignored
[H]= 20XHS) = 728INCK] = 2912[DCK] Ionored
Ignored effective
HOPB areaof  Margin for Margin for pixel
3 HOPB ignoregeffective  Color Color.
Number of DCK clock HBLK period Synccodagnored HOPB pixel  processing Effective pixels processing nc code
(@288 MHz] 40810413 2 12) 2 12,],.12,] 8] 273 12 2
xHs [— LI LT
DCK
(288 riz)
IHH Tolelalel M
oot zl?(lzI( I 2““"- - -§
[2]2] 0 Y
SN
D02 z|z|z |||~
5|5|5|5
RNES
DO4 HEEE I
LVDS output < Kl i G
6.ch 12 bit serial NNEMA
0os HEHNE l#l#]
5|5|5|5
NNEMA
o7 HHHHEEE
5|5|5|5
SIEEE
DO8 o
L HEEE

MODEZ2: Horizontal/vertical 2/2-line binning mode 16:9 cropping

(horizontal and vertical weighted binning)
(59.94 frame/s, 10-bit A/D conversion, 12-bit length output)

1560

Front dummy (communication period + sensor clamp) 20XHS

4 User clamp

4 Ignored area of effective pixel

6 Effective margin for color processing

24 HOPB

2736

12 Ignored area of effective pixel
A 6 Effective margin for color processing

2748

Y6 Effective margin for color processing

2772

12 Ignored area of effective pixel

6 Effective margin for color processing

2 Ignored area of effective pixel

IMX183CLK-J

>
data of previous line

DCK(288MHz) _|

Readout Drive Timing
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MODEZ2A: Horizontal/vertical 2/2-line binning mode (horizontal and vertical weighted binning)

(49.95 frame/s, 10-bit A/D conversion, 12-bit length output)

1846

24 HOPB

Front dummy (communication period + sensor clamp) 20XHS

4 User clamp

4 Ignored area of effective pixel

6 Effective margin for color processing

2736

2748

12 Ignored area of effective pixel
A 6 Effective margin for color processing

v6 Effective margin for color processing

2772

A

6 Effective margin for color processing

2 Ignored area of effective pixel

12 Ignored area of effective pixel

I

V blank
] L
2820
Readout Pixel Image Diagram(2736 x 1824)
1[XVS] = 3960[XHS]
Frontdummy 20XHS Ignored area Ignored area
[Communication of effective Margin for of effective
User clamp pixel Color processing Effective pixels pixel VBLK period
sensor clamp] 4H[BXHS] 4H[BXHS] 6H[12XHS] 1824H[3648XHS] 2H[4XHS] 248XHS
xvs 0 [—
xS Inipiiipipinininipinipiininipininipininininininigipinigipipininipininigip Ipippipinipipininipinininipinininininin vy
AN S e o
o o—wm«m|w~wm 99$£| 818188 SIE13|8
1[H] = 2[XHS] = 728[INCK] = 2012[DCK]
lgnored  Margin for Margin for Ignored
HOPB area of olor Color area of
. HOPB ignoredeffective processing processing effective
Number of DCK clock] HBLKperiod  Synccode ignored HOPB pixel Effective pixels ~ P*¢ synccode
[@288MHZ]| 408 to 413 24 12, 24 12 ] 12 2736 8] 12 24
]
XHs — LT LT
DCK
(288MHz)
( BSER [ NEEEEER
po1 212 (2|3 |o ] |2]< |0 l|el2(z|2 = HERER
|5]5] | | & w|w|i|o
SISI2E S
D02 <|< || 13 < (<]
5[5 |5[5 ol
SEER ©
FEEH ik
LS ouput )
6ch 12bit serial NENEE ~
0o FHEE B el
5[5 5[5
SNER ©
eor ?( 2 z ?( |$- E
5[5 5[5 KR
SEER NEE
>|1= == =y I=3 b=
Dt
~ o % 5, % % |'D- %

data from previous Tne

DCK(288MHz) _{ _| I_’ L_

DO

RO f L

6[DCK] *Detected both edges.

Readout Drive Timing
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MODES3: Horizontal/vertical 3/3-line binning mode
(59.94 frame/s, 9-bit A/D conversion, 12-bit length output)

Front dummy (communication period + sensor clamp) 29XHS

A 4 User clamp
4 Ignored area of effective pixel *1
6 Effective margin for color processing

IMX183CLK-J

(o)) o
£ £
|3 2|®
X8 QX
Q. Q
o <)
gla al®
=2 k=
o5 5|o
© s 209 g|e
Q % o| 2 cle
- I 5|L L5
HE £l8
= Bsl8 gls
HE El3
2l ol
2|2 Z(2
58 1824 3|5
© & & |
w w
- 1832 =
- >
1848
4] 6 Effective margin for color processing r
) 2 Ignored area of effective pixel
-
1880
*1 When vertical direction normal readout : 4 aperture area
When vertical direction inverted readout : 1 shaded area, 3 aperture area
Readout Pixel Image Diagram (1824 x 1216)
1[XVS] = 3850[XHS]
Frontdummy 29XHS Ignored area Ignored area
[Comml_m\cation of effective Margin for Margin for of effective
period + User clamp pixel Color processing Effective pixels Color processing pixel VBLK period
sensor clamp 4H[12XHS) 4H[12XHS] 6H[18XHS] 1216H[3648XHS) 6H[18XHS] 2H[6XHS] 107XHS
XVS | I~
xHS e rrrrprrvurrrrprrrryrrrrirrrrurr Inipipininipinipipinininipininininigipinin gy
o0 LI [-]-] I=]- [ge] [ee]s
1[H] = 3[XHS] = 936[INCK] = 3744[DCK]
Ignored Ignored
HOPB  areaof Margin for Margin for areaof
i HOPB ignored  effective  Color Color e'fe_ctlve
Number of DCK clock| HBLK period Sync codgynored  HOPB. pixel processing  Effective pixels processing  PXelSync code  HBLK period
[@288MHz] 406 to 411 24 12 24 12] 12 2736 8l 12 24
xHS T LT LT I
DCK XX
(288MHz)
NNEE
SIESE
DO4 << <<
LVDS output P|P|D|D
4ch 12bit serial NNRE
“lalels
Pl

DCK(288 MHz)
Elelg gy X 1
DO z|zlz|z]z|z 6[DCK] *Detected both edges.
20 K 2A (21821 1) (%)

Readout Drive Timing
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MODE4: Vertical 2/9 subsampling binning horizontal 3 binning mode cropping
(239.76 frame/s, 9-bit A/D conversion, 12-bit length output)

4 User clamp

Front dummy (communication period + sensor clamp)

2 Ignored area of effective pixel

2 Effective margin for color processing

LK-J

(=)
£ £
7] 73
] 3le
—| O Q| X
oQ ola
2la alo
[ | >
oL 5|3
=) 1K
£|(8 S|o
) |5
s} =1L Ll
Q % Qlc c|©
e ‘O ©
il - Hg 5|
i oE ElS
- 5 5
o oo
5|2 2|5
5|18 8|5
5 1824 k=
2 E - E ©
po 1832
1848
2 Effective margin for color processing
2 Ignored area of effective pixel
V blank
- -
1880
Readout Pixel Image Diagram (1824 x 370)
AIXVS] = 825[XHS]
Front dummy 16XHS Ignored area Ignored area
[Communication of effective Margin for Margin for of effective
period + User clamp pixel Color processing Effective pixels Color processing  Pixel VBLK period
sensor clamp] 4H[8XHS] 2H[4XHS] 2Hi[4XHS] 370H[740XHS] 2#i[4XHS]  2H[4XHS] 45XHS
XvS 1|
XHs U vy rryuirrrurruurreuee o
00 ol-lalol<lolo]~]= l > | elclelels]s
© el el el ™ ™
1[H] = 2[XHS] = 728[INCK] = 2912[DCK]
Ignored Ignored
HOPB ?frea_ofvlarginlor Margin forarea of
. HOPB ignored © ?C"I"e Color Color effective
Number of DCK clock HBLK period Synccodggnored Hopg  P*®'processing Effective pixels processing PXeSync code  HBLK period
[@288MHz] 40810413 24 12|12 12 8|8 12 24
XHS | L
0
(288MHz)
r SNEE SNEE
DO1 <|<|x|< x|<|x|<
(2 [ (20 [%] W fud
ERRR NENE
poz z z z z I
n|n|n|n - W
MR ENE
LVDS output b e el
6ch 12bit serial NEVERR
pos g I
- | W
Sle=Talo
por I
- W
N ERNE
bos sElEEE
~
DCK(288MHz) _|f} |
Felaadeddddsds | X At
DO z1z z1z1z|212|2|2|2|Z|Z2 6[DCK] *Detected both edges.
sla|o|a]|a|v|a|a|a|aG|a|a
Readout Drive Timing
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MODES: Vertical 2/9 subsampling binning horizontal 3 binning mode
low power consumption drive
(29.97 framels, 9-bit A/D conversion, 12-bit length output)

416
14 HOPB

dummy (communication period + sensor clamp) 42XHS

4 User clamp

2 Ignored area of effective pixel

2 Effective margin for color processing

1824

8 Ignored area of effective pixel

1832

¥ 4 Effective margin for color processing
8 Ignored area of effective pixel

1848

| A4 Effective margin for color processing

2 Effective margin for color processing

2 Ignored area of effective pixel

IMX183CLK-J

V blank
-t
1880
Readout Pixel Image Diagram (1824 x 404)
B[XVS]=7800[XHS]
Flontdummy 42XHS Ignored area Ignored area
Communication of effective Margin for Margin for of effective
period + User clamp pixel Color processing Effective pixels Colorprocessinzq pixel VBLK period
sensor clamp] 4H[32XHS] 2H[16XHS] 2H[16XHS] 404H[3232XHS] 2H[16XHS] 2H[16XHS] 4430XHS
Xvs ]
XHS QO A AR AR A R iy T
0o Q_N|m q|mmﬂw[m| |ggg|ggg
1[H] = 8(XHS] = 2464{INCK] = 9856[DCK]
Ignored Ignored
rea of Margin for Margin for ~area of
HOPB HOPB  gffective Caor oo effective
Number of DCK clock HBLK period Syne codeignored HOPB ignored pixel processing Effective pixels processing  PiXel  gync gode HBLK period
[@288 MHz]| 406 to 411 24 24 42 30 24 12 5472 12 24 24
XHs | [ I LI L
ok &
(288 MHz)
SIS
DO4 HEEAERNEEES QR IR (B|S]F(8(B (S
LVDS output Al
2.ch 12 bit serial SRE
DO5 222§—|m|m|v~m: 2&232@|R|%|5|8|3|5|8|$|%’
|||
DCK(288 MHz)
B EBEEER Moy AL
Do s HEBER 6[DCK] *Detected both edges.
12} 11 1 |

Readout Drive Timing
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MODES®G: Vertical 2/19 subsampling binning horizontal 3 binning mode
(449.55 frame/s, 9-bit A/D conversion, 12-bit length output)

Front dummy (communication period + sensor clamp) 16XHS

4 User clamp
2 Ignored area of effective pixel
2 effective margin for color processing

¥ 8 lIgnored area of effective pixel

) j2
T|E £
z|8 2
o8 g
g2 3
£\s 5
9 <]
N o 5|2 2
N o © |2 o
X [ c c
= S |5 5
— f= O
Bls <4
o
s|E 1824 E
c|lo [
2|2 1832 72
©
Bl 1848 1
al qu |LIJ
< <
2 Effective margin for color processing
2 Ignored area of effective pixel
V blank
-¢ >
1880
Readout Pixel Image Diagram (1824 x 190)
A[XVS] = 440[XHS]
ront dummy 16XHS Ignored area Ignored area
[Communication of effective  Margin for Margin foef effective
period + User clamp pixel  Color processing Effective pixels Color processingpixel VBLK period
sensor clamp] 4H[8XHS] 2H[4XHS]  PH[4XHS] 190H[380XHS] H[4XHS]2H[4XHS] 20XHS
xvs 0 I
XHs Ininim i inininininipipiniginininipigigigininigigiginin ipipininipinipininininiyigigniy ipinininin
b0 o‘vmmqmw,\ﬂm‘ ‘g‘@;@ggg
1[H] = 2XHS] = 728[INCK] = 2912[DCK] Ignored
Ignored areaof
HOPB HOPB . " effective
. . area of M f M fi ©
ignored |gnore7 7eclive zgg‘lgror e::rg:gror pixel
Number of DCK clock HBLK period Synocode | op Pixel  processing  Efreciive pixels processing | gynccode  HBLK period
[@288 MHz] 40810413 24 8] 12]|6|8]8 1368 | 8| 24
|
XHs I [ \ I
bk X
(288 MHz)
r SNES
DpoO HEHEHAHSEE NS
0|0 |00
ENES
DO1 2|z|z|z = =
2] 1221%)
ENEE
poz HH
12l w0
SNES
pos z H H
LVDS output Nl e 2
8 ch 12 bit serial ~ ol
pos z H HH
2] (231%)
DO7
DO8
DO9
-

DCK(288MHz) _[f % |

HEEEEEEEEEEE R B
Do NENNNEEREEER N

?(2?( z<>(<>( <>(<>(<>(<>( <>(<>( 6[DCK] *Detected both edges.

Pl el Kl k2 Kl Rl el &B| B

Readout Drive Timing
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MODET?7: Vertical 2 binning horizontal 2/4 subsampling mode 16:9 cropping

(vertical weighted 2 binning)

(59.94 frame/s, 10-bit A/D conversion, 10-bit length output)

1560
24 HOPB

Front dummy (communication period + sensor clamp) 19XHS

4 User clamp

4 Ignored area of effective pixel

6 effective margin for color processing

12 Ignored area of effective pixel
A6 Effective margin for color processing

2748

§ 6 Effective margin for color processing

2760

A

6 Effective margin for color processing

2 Ignored area of effective pixel

IMX183CLK-J

V blank
-
2808
Readout Pixel Image Diagram (2736 x 1538)
1[XVS] = 3300[XHS]
Front dummy 19XHS lgnored area lgnored area
[Communication of effective Margin for of el{eclive
period User clamp pixel Color processing Effective pixels pixel VBLK period
sensor clamp] 4H[BXHS] 4H[BXHS] 6H[12XHS] 1538H[3076XHS)] HI4XHS] 161XHS
xvs |
xS Ininia i ipiniinipinipinipipininininipininininininigipininipipininipininigin rmrrpyrrrrrryrirrrry i i
0o ,W|QHH, ﬁe:|£| HEEE HEBE
e 1[H] = 2IXHS] = 728[INCK] = 2912(DCK]
area of ]
HOPB effective Margin for Margin for
. HOPB ignored pixel Color Color
Number of DCK clock] HBLK period Sync cod@ynored  HOPB / Arocessing Effective pixels processing Synccode  HBLK period
[@288MHz] 40010 405 20 |10 20 | 10] 10 2280 2
xHs [ | E—
DK X
(2880+i)
REER T ] NMEERER
pot S i olefxo[elelels slEElEE
5[5 i1 5 il e
NNEE
>|1= == (]
DO2 = |~
SNER
004 SISl -
DS output +_J Rl
6ch 10bit serial SNER
DO5 EAESEd 4 R G Bl e B o] B
5[5(5])5
SNEE
07 STl el
5[5(5)5
SNEE
oos SEEER o= ]
5[5]5)5
~
DCK(288 MHz)
DO N ;l% 5[DCK] *Detected both edges.
EE]

Readout Drive Timing
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4-2. When Using Type 1/1.4 Approx. 9.03 M Pixels (Approx. 17:9)
(1) Horizontal/Vertical Operation Period in Each Readout Drive Mode
Minimum Horizontal Operation Period in Each Readout Drive Mode

Horizontal Horizontal operation period (Number of pixels conversion)| XHS
Readout Data rate - Front Recommended Rear minimum
front blanking | Front . ; . Rear ;
mode No. [MHZz] [DCK] 2%3 OPB effective recording effective OPB perloq2
pixel margin pixels pixel margin [INCK]
576
1 (288DDR 1) 400 to 405 96 28 4096 28 0 546

' DDR: Double Data Rate
2 If XHS period is shorter than the (XHS minimum period + horizontal front blanking), the data from the previous

line may be output during the horizontal front blanking period.
® Number of LVDS output signal DCK clock

Minimum Vertical Operation Period in Each Readout Drive Mode

Number of lines per vertical operation period (output data 1H conversion) XVS
Readout . Front Recommended Rear minimum
mode No. Vetr)‘lt;c:kli;ront Ié)rgrét effective recording effective g?:aé period
9 pixel margin pixels pixel margin [XHS]
*1
1 ::673'2 8 8 2160 6 0 2200

When vertical direction normal readout
2 When vertical direction inverted readout

(2) NTSC/PAL Compatible Drive

This sensor can be used with a frame frequency that supports NTSC or PAL by using the recommended horizontal
operating period (XHS period) and recommended vertical operating period (V period) for each readout drive mode
shown in the table below. Note that the number of XHS pulses input within the horizontal operating period (H

period) varies according to the drive mode.

Recommended H Period and V Periods (NTSC/PAL Compatible)

NTSC compatible drive PAL compatible drive
Readout H period | V period H period V period
mode No.|XHS perigd|(number of | (number frgrﬁgnec XHS perigd | (number of | (number of frgrﬁgfc
(INCK) XHS ., | of XHS [frgme/s]y (INCK) XHS ., XHS [frgme/s]y
pulses) pulses) pulses) pulses)
1 546 1 2200 59.94 576 1 2500 50.00
Number of INCK conversion clocks
Number of XHS pulses required to output the data for one sensor line
Imaging Conditions in Each Readout Drive Mode (NTSC/PAL Compatible Drive)
Imaging conditions
Number Number
Readout of LVDS Number of Output of Numb_er Number of
Data rate A/D . . of vertical .
mode No. output . data bit horizontal - recording
[MHZz] conversion . . recording .
channels . . length [bit] | recording . pixels
[ch] bits [bit] pixels pixels
576 Approximately
1 (288DDR) 10 10 10 4096 2160 8.85 M Pixels
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(3) Image Data Output Format
The output format in each readout drive mode is as follows.

MODEH1: All-pixel scan mode (59.94 frame/s, 10-bit A/D conversion, 10-bit length output)

Front dummy (communication period + sensor clamp)
17XHS(When vertical direction normal readout), 16XHS(When vertical direction inverted readout)
A 8 User clamp
4 Ignored area of effective pixel
4 Effective margin for color p i

2182
48 HOPB
16 Effective margin for color processing
12 Ignored area of effective pixel

12 Ignored area of effective pixel
16 Effective margin for color processing

A

4 Effective margin for color processing

\ 2 Ignored area of effective pixel
V blank
-t >
4248 !
*1 When vertical direction normal readout : 1 shaded area, 3 aperture area
When vertical direction inverted readout : 4 aperture area
Readout Pixel Image Diagram (4096 x 2160)
1IXVS] = 2200[XHS]
Frontdummy Ignored area lgnored area
[Communication of effective Margin for Margin foof effective
period + User clamp pixel Color processing Effective pixels Color processingPixel VBLK
sensor clamp] *1 BH[BXHS]  JHIAXHS] 4H[4XHS] 2160H[2160XHS] AH[AXHS]2ARXHY  period *2
xvs 1| —
xS g rUwuyy o wrgrrrrrere InipinTaininipinini iy
o A (oo io] o[ NRRSEEEE
I S|5[5 (5 |s[s (5]
1[H] = 1[XHS] = 546[INCK] = 2184[DCK] \qnored
Ignored area of
HOPB  aeaof  Marginfor Marginfor  effective
HOPB ignored _ effective Color Color pixel
Number of DCK clock| HBLK period Sync codggnored HOPB \ pixel Arccessmg Effective pixels processing , Synccode  HBLK period
(@288MHz]| 400t0 405 2 15 2 10,18l 10, 2045 10, 2
XHS LT I
DCK X
(288MHz)
NN
DOO [
SEES
S22 -lels
DO1 zzz 2| [F |8 .
SiSI22
]
po2 5|55 (5
SEES
003 HEEEHE
5|55 |5
SNES
0os EEEEHE
LVDS output Kl il
10ch 10bit serial SEES
DS HEHEHEE
5|3)5|5
SEES
SIS
pos 5|55 [5
SNES
vor BEEE
5|55 |5
SEES
o8 HEHHA
5|55 |5
S
Do =|z
§ &l

*117XHS : When vertical direction normal readout
DCK(288MHz) 16XHS : When vertical direction inverted readout

g I:> _f_U_U_Ll_Ll_L *21XHS : When vertical direction normal readout

5[DCK] *Detected both edges. 2XHS : When vertical direction inverted readout

Do

Readout Drive Timing
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4-3. Vertical Arbitrary Cropping (All-pixel scan, 10 bits)
(1) Readout Drive Mode Outlines

Vertical cropping region can be arbitrarily changed by registers in the readout drive mode of this sensor described in
the table below.

Readout Readout drive mode Mode description
mode No.
. . In vertical arbitrary cropping area from type 1 approx. 20.48M pixels
! All-pixel scan mode (10 bits) (3:2) all pixels are readout with 10-bit output.

(2) Register Settings

Set registers for readout mode No. 1, all-pixel scan mode (10 bits), when using type 1 approx. 20.48M pixels (3:2).
Specify cropping width by the vertical cropping width register VWIDCUT (address 007 1h, bit [7:0] and address 0072h,
bit [2:0]) and MDSELS3, and cropping position by the vertical cropping start position register VWINPOS (address
006Fh, bit [7:0] and address 0070h, bit [3:0]) and MDSEL4.

Set VWINPOS negative value (two’s complement) when the direction of vertical readout is inverted (address 001Ah,
bit[0], MDVREV = 1h)

VWIDCUT Setting
Register value Function
Specify vertical cropping width
010 2047 3694 — VWIDCUT x 2 [line]

VWINPOS Setting

Register Function
Vertical cropping start position
VWINPOS (It is forbidden to setting value to odd

number)
MDSEL3 Setting
Register Function
00h Disable vertical cropping width
20h Enable vertical cropping width

MDSEL4 Setting

Register Function
00h Disable vertical arbitrary cropping
50h Enable vertical arbitrary cropping
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Relation between register setting values of VWINPOS / VWIDCUT and cropping region on physical pixel array when
vertical readout direction is normal (MDVREV=0h) is shown below.

As cropping region must not exceed all-pixel scan area, register setting values must satisfy following relations.
(Setting ranges are within those values which satisfy following.)

VWINPOS 20 (Starting position of readout must be 0 or more)
3694 — VWIDCUT x 2 > 1848 (Number of readout lines must be 1848 or more)
VWINPOS + 3694 — VWIDCUT x 2 < 3694 (End position of readout must be within all-pixel scan area)
5544
4 Effective pixel area of all-pixel scan
A (5544x3694)

Effective pixel area of
vertical arbitrary cropping mode
(all-pixel scan (10-bit))

,,,J——{ cropping width: 3694 — VWIDCUT x 2 ‘

‘/‘ cropping start position: VWINPOS ‘
(VOPB)

(HOPB)
3694

vertical readout direction
(MDVREV=0h)

<
—

Relation Between Register Settings of VWINPOS / VWIDCUT and Cropping Region on Physical Pixel Array
(Vertical Readout Direction Normal)

For example, when the top 400 lines of all-pixel scan area is skipped and start cropping readout from the 401st line,
setting value to the register VWINPOS is 190h (400d).

Next relation between register setting values and cropping region when vertical readout direction is inverted
(MDVREV=1h). Register setting values must satisfy following relations also.

| VWINPOS | 20 (Starting position of readout must be 0 or more)
3694 — VWIDCUT x 2 > 1848 (Number of readout lines must be 1848 or more)
| VWINPOS | + 3694 — VWIDCUT x 2 < 3694 (End position of readout must be within all-pixel scan area)

5544

“ cropping start position: | VWINPOS | ‘

5 ]
B
gs { cropping width: 3694 — VWIDCUT x 2 ‘

U
5> a I
® HI>CJ ol 3 Effective pixel area of
% % % « / verticgl arbitrary cropping mode
e (all-pixel scan (10-bit))
¢

A / Y

Effective pixel area of all-pixel scan
(5544x3694)

<
—

VOPB)

—
H

Relation Between Register Settings of VWINPOS / VWIDCUT and Cropping Region on Physical Pixel Array
(Vertical Readout Direction Inverted)

For example, when the top 400 lines of all-pixel scan area (when vertical readout direction inverted) is skipped and
start cropping readout from the 401st line, setting value to the register VWINPOS is E70h (-400d)
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(3) Detailed Specification of Each Mode
Horizontal Operation Period in Each Readout Drive Mode

IMX183CLK-J

Horizontal Horizontal operation period (Number of pixels conversion) XHS
Front Rear -
Readout | Data rate front . Recommended ) minimum
. Front effective . effective Rear .
mode No. [MHZz] blanking OPB el recording el OPB period
[DCK] 23 PIXe pixels pIXe [INCK] 2
margin margin
1 576 400 to 405 96 36 5472 36 0 720
(288DDR")

" DDR: Double Data Rate
2 |f XHS period is shorter than the (XHS minimum period + horizontal front blanking), the data from the previous line may be

output during the horizontal front blanking period.
" Number of LVDS output signal DCK clock

Vertical Operation Period in Each Readout Drive Mode

Number of lines per vertical operation period (output data 1H conversion)
Readout | Vertical Front Rear XVS minimum
Front . Recommended . Rear .
mode No. front effective . . effective period [XHS]
. OPB | . . recording pixels . . | OPB
blanking pixel margin pixel margin
5
1 122 16 24 3648 — VWIDCUT x 2 22 0 | 3728 - VWIDCUT x 2

' When vertical direction normal readout

2 When vertical direction inverted readout

NTSC/PAL Compatible Drive

The recommended H period and V period (NTSC/PAL compatible) of vertical arbitrary cropping mode are unable
to be shown because available frame rate changes depending on cropping area. Select XHS and XVS period
which is more than XHS and XVS minimum period arbitrarily.

Imaging Conditions in Each Readout Drive Mode (NTSC/PAL Compatible Drive)

Imaging conditions
Readout Nul_r{}%esr of | Number of Outout Number of |  Number of Number of
de N Data rate A/D pu horizontal vertical :
moade No. output . data bit . . recording
[MHZz] channels | conversion | o [bit] recording recording ixels
[ch] bits [bit] 9 pixels pixels P
Approximately
576 9.86 to
1 10 10 10
(288DDR) 5472 1802 to 3648 Approximately
19.96 M Pixels
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(4) Image Data Output Format

The output format in each readout drive mode is as follows.

MODE1: All-pixel scan mode vertical arbitrary cropping
(10-bit A/D conversion, 10-bit length output)

Front dummy(communication period + sensor clamp)
17XHS(When vertical normal readout), 16XHS(When vertical direction inverted readout)
16 User clamp

6 Ignored area of effective pixel *1
_ 18 Effective margin for color processing _
[7] | QO
Xl = S| x
a9 Sla
0|8 °lo
>|© s>
HE 25
(o) ot c|o
2 £l < <| o 5|=
() = ®
~ o D 2] @ ~ ©
© S| & © © © =
° o S| ® 8 8 83 g| o
= O c| E ©
<} <} o o
< T Ol o = = 2 >0
S i ®|.> © © o g| s
- { o|B 5 2 2 o|o
4R 2 2 2 F=AR)
S u's
c|w c
Ol o
3 - 5472 -
5496
> 5544 |
- [
18 Effective margin for color processing
4 |gnored area of effective pixel
V blank
- |
o 5640
When vertical direction normal readout : 1 shaded area, 11 aperture area
When vertical direction inverted readout: 12 aperture area
Readout Pixel Image Diagram (5472 x 1802 to 5472 x 3648)
1XVS]
Front dummy Ignored area Ignored area
[Communication of effective Margin for Margin for of effective
period + User clamp pixel Color processing Effective pixels Color processing pixel VBLK
sensor clamp] *1 16H[16XHS] | 12H[12XHS]  [12H[12XHS] 1802 to 3648H[1802 to 3648XHS] 12H[12XHS] 10H[10XHS] period
XVs | ]
xHS - gurrpr o rrprr o rapr e - rapr g e
5
Do x[ele|= §[&|R|Q 3|3|2|% ﬁ
~
E
1H] = 11XHS) lgnored
Ignored rea of
HOPB  areaof Marginfor Margin for effective
s o HOPB ignored effective  Color pixel
Number of DCK clock| HBLK period yne codejonored HOPB pixel  processing Effective pixels processing _Aync code HBLK period
(@288 MHz]| 400 to 405 20 15 25 10.[ 10 | 10 2735 10, 20
XHS LT L
oK XY
(288 MHz)
ISIEldelelelelsls o lelslglelels
DOO HEHE RIEEEREEE
]l ol
SEES
oo BEEE Flelelele el
5[55[5
SEES
00 BEEE SRR
5[55[5
NEES
oo SEET sl ERRR
5[5)5[5
SEES
T FEEER
LVDS output < Rl Kl S
10 ch 10 bit serial NEEE
oes BHEE i
5[55[5
SISI2E
DO6 <[=|=|=
5[35[3
NEES
po7 z|z|z[z|~[=
5[35[3
SIS
pos 5[5[5]5
NEEE
B B 1 4
\Dog |$ 5515 -
*117XHS : When vertical direction normal readout
DCK(288MHz) 16XHS : When vertical direction inverted readout

Do tected both edges.

Readout Drive Timing
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IMX183CLK-J

Integration Time in Each Readout Drive Mode and Mode Changes

1. Integration Time in Each Readout Drive Mode

The integration time for this sensor's output data is set using the electronic shutter timing setting registers SHR, SVR
and SPL. The formulas and constants used to calculate the integration time are shown below.
In addition, the frame rate can be reduced by setting the SVR register to “1” or more.

¢ Integration time of normal readout drive mode (other than mode No.5)
= When rolling operation
Integration Time [s] = [{Number of XHS per XVS period x (SVR value — SPL value + 1) — (SHR value)}

x Number of clock per XHS Period + Number of clocks per internal offset period)/INCK
frequency [Hz]

* See the following table for the numbers of clocks per internal offset period.
* See “Electronic Shutter Timing” on page 32 for the SHR register setting range.

¢ Integration time of readout drive mode No.5 (low power consumption drive)
* When rolling operation
Integration Time [s] = [{Number of XHS per XVS period x (SVR value + 1) — SHR value x 4} x Number of clock
per XHS period + Number of clocks per internal offset period)/INCK frequency [Hz]

* See the following table for the numbers of clocks per internal offset period.

* See “Electronic Shutter Timing” on page 32 for the SHR register setting range.
* Only SPL = 0 can be used.

Constants Used to Calculate the Integration Time

Readout mode No. 0 1 2 2A 3 4 5 6 7
Number of clocks per | »ng | 457 | 157 | 157 | 135 | 135 | 135 | 135 | 157
internal offset period

The figure below shows operation when changing SHR. The V1 and V2 periods in the figure below are two
continuous XVS periods. The SHR value set within the first 6XHS periods (recommended serial communication
period) of V1 is updated internally at the end of the 6XHS periods, and then output data which reflect the new
setting is output in the V2 period. Note that the SHR setting and output are offset by 1XVS period.

SHR

Serial
communication
XVS

XHS

Sensor internal
V drive

>

Output frame

:
iest

change
| |

il

:est

:
iest

:
iest

:
iest

:
iest

(T
:

(T, -
1
‘

(T -
:
‘

(T -
:
I

SHR

[
S5, |
%
&

TSHR

I SHR

I SHR

! Valid data output
T

| Valid data output

1 Valid data output

| Valid data output
T

! Valid data output
T

T T T
|——— V1 period —®——— V2 period ——™|
i i i

SHR Change Sequence
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The vertical sync signal XVS can be subsampled inside the sensor according to the SVR register. The vertical
sync signal period inside the sensor is (SVR value + 1) times as long as XVS signal period. Therefore the frame
rate is multiplied by 1/(SVR value + 1) according to the SVR value.

The figure below shows the operation when changing the SVR register. The example in the figure below shows
the update timing when SPL = 0 and the SVR value is changed from “0” to “1”. The SVR value set within the first
6XHS periods (recommended serial communication period) of V2 is updated internally at the end of the 6XHS
periods, and then applied from the shutter operation in the V2 period. Readout operation is not performed in the
V3 period, and output data which reflect the changing of SVR is output in the V4 period.

The image data of the V1 period before the SVR value is changed is output as valid data in the V2 period.

In addition, note that communication is also prohibited during the first 6XHS periods (recommended serial
communication period) of the V3 period (the frame during which readout operation is not performed)

SVR
SVR=0 changed to “1”
Serial SPL=0 |, ‘ ! Communication Communication |
prohibited

prohibited !

communication
XVS

XHS

6XHS

T T -

Sensor internal
V drive

n n n

Output frame Valid data output Valid data output

Valid data output
g
V4 period

V1 period V2 period V3 period V5 period

SVR Change Sequence

When the internal vertical sync signal is subsampled by the SVR register, the SPL register can be used to set the
shutter in the vertical sync signal subsampling periods (the V2, V4 and V6 periods in the figure below).

The figure below shows the operation when changing the SPL register. The example in the figure below shows the
update timing when SVR = 1 and SPL is changed from “0” to “1”. SVR = 1 and SPL = 0 in the continuous frames of
the V1 and V2 periods, so shutter operation is performed in the V1 period and the corresponding data is output in
the V3 period. (See the aforementioned description of operation when SVR = 1.)

The SPL value set within the first 6XHS periods (recommended serial communication period) of V3 is updated
internally at the end of the 6XHS periods, and then applied from the shutter operation in the V3 and V4 periods.
Readout operation is not performed in the V4 period, and output data which reflect the SPL change is output in the
V5 period. The image data of the V1 and V2 periods before the SPL value is changed is output as valid data in the
V3 period.

In addition, note that communication is also prohibited during the first 6XHS periods (recommended serial
communication period) of the V4 period (the frame during which readout operation is not performed).

The SPL register cannot be used in readout mode No.5 (low power consumption drive), so use the SHR register
when setting the shutter in the vertical sync signal subsampling period.

SVR=1 SPL wgn
Serial sPL=0| cha‘ngec‘i o™ Communication - Communication -

communication [ el prohibited [ prohibited | |
XVS [ exHs [ 6xHs H 6XHS [ 6xHs
XHS T~ L

Sensor internal
V drive

Valid data output 'Valid data output

V4 period V5 period 4>w‘<7 V6 period —

Output frame Valid data output

V2 period V3 period

Valid data output

*— V1 period
I

SPL Change Sequence
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2. Operation when Changing the Readout Drive Mode

The following change cases are treated as mode transition on this sensor.

1. Changing the readout mode setting

2. Changing the vertical direction readout inversion setting
One frame of invalid data is always generated when changing the readout drive mode.
The figure below shows the mode transition sequence (Mode A to Mode B). The output data is invalid in the frame
(V1 period in figure when SVR = 0) in which the setting is changed to Mode B. Valid data which reflect the new
setting is output from the next frame (V2 period).
If the XHS period for Mode A and Mode B differs, change XHS period at the timing shown in the figure below (V1
head).
In addition, note that when the output data length or the output data rate differ in Mode A and Mode B, the new data
format is output from the start of the 7th XHS of the frame (V1 period) in which the setting is changed to Mode B.

Set SHR for
MODE = B here.
s

MODE

sl - cranged o ‘ ‘ ‘
communication ! ! | -~ | i |
Xvs | 6XHS ) ) 6XHS | 6XHS | 6XHS 1 6XHS
I
xrs TITTIITATIOT (T T - 7y -
Sensor internal
V drive SHR SHR
< S \
1 TN 5 %,
| %
|
i
i

T T
Output data format Mode A | data format Mode B! data format

n
Output frame Mode B |

V1 period V2 period

Mode B Mode B

n
Mode A i Mode A
i
I
XHS period
change timing

Mode Transition
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3. Recommended Global Reset Shutter Operation Sequence

Sensor internal

The recommended global reset shutter operation sequence is shown below. Operation in this mode spans multiple
XVS periods. Global reset shutter is performed in the first XVS period, and the data is output in the next XVS period.
The exposure time can be adjusted by varying the XVS input period. However, the minimum XVS period is 18XHS
periods. In addition, the mechanical shutter must also be used to make the exposure time the same for all pixels. See
“Electronic Shutter Timing” on page 32 for the SHR register setting range.

Recommended Operating Sequence for Global Reset Shutter

Operation item Description Explanatory diagram
Normal When performing global reset shutter Global reset shutter normal
partway through rolling shutter operation operation
. When performing global reset shutter Global reset shutter continuous
Continuous . . .
operation continuously operation

Normal Operation

Operation when performing global reset shutter + all-pixel scan (12 bits) one time partway through rolling shutter
operation is shown below.

Vertical 2/9 subsampling binning horizontal 3 binning mode is described as a typical example of rolling shutter
operation, but the transition operation is the same for all modes that use rolling shutter.

V1 to V3 in the figure below are three continuous XVS periods. When the global reset shutter settings (SMD = 1,
register setting for all-pixel scan mode (12 bits) ) are made within the first 6XHS periods (recommended serial
communication period) of the V1 period, integration starts simultaneously for all pixels at the end of the 6XHS period.
Global reset shutter readout data is output during the V2 period.

Communication to return to the original mode (SMD = 0, register setting for vertical 2/9 subsampling binning
horizontal 3 binning, SHR should also be changed as necessary) is performed at the start of the V3 period.

The output data for the frame immediately after that (the V3 period in the figure) is invalid.

Note that communication is also prohibited during the first 6XHS periods (recommended serial communication
period) of the V2 period.

The table below shows the integration start time of the exposure start period (V1 period).

Integration Start Time of the Exposure Start Period

Readout Integration start time of the exposure start period
mode No. (XVS reference)
0 Approx. 343 [INCK] after the (6 + SHR) XHS period ends '
1 Approx. 291 [INCK] after the (6 + SHR) XHS period ends '

"' Number of clocks in conversion of INCK = 72 MHz

SMD = 1 (Global reset shutter) SMD = 0 (Rolling shutter)
SHR =0 SHR = Setting
Serial MODE: All-pixel scan, 12 bit MODE: Vertical 2/9 subsampling

o Communication
communication ‘ ‘ prohibited ‘ ‘

xvs “exus “oxs 6XHS 6XHS “oxHs ™exs
xHs [ITTTrr-- [TTTTTITTTTTYTTTe--- =M
N
OQ (%4

Vdrive

1]
/% =
) P
> 3 %) S % @edo
%, % 8 0
Output frame Vertical 2/9 subsampling Vertical 2/9 subsampling All-pixel scan (12 bif) " Invalid data output | Vertical 2/9 subsampling

" Exposure start period »
(no data output)

——V1 period———p»4——V2 period——p¢——\/3 period—p

Global Reset Shutter Normal Operation
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Continuous Operation

Operation when continuously performing global reset shutter + all-pixel scan (12 bits) is shown below.

V1 to V3 in the figure below are three continuous XVS periods. When the global reset shutter + all-pixel scan (12 bits)
settings (SMD = 1, register setting for all-pixel scan mode (12 bits)) are made within the first 6XHS periods
(recommended serial communication period) of the V1 period, integration starts simultaneously for all pixels at the
end of the first 6XHS period of the V1 period, and the all-pixel scan (12 bits) data is output in the V2 period. The
operation during V1 and V2 periods is then repeated each time XVS is input until the mode setting is changed next.
Note that communication is also prohibited during the first 6XHS periods (recommended serial communication

period) in the V2 period.
See the previous section for a description of the procedure when changing from continuous operation to a different

readout mode.

(Global reset shutter operation is performed in the

SMD = 1 (Global reset shutter)
next V period even when SMD is not set here.) Commun cation

Serial MODE: All-pixel scan, 12 bit Communication
communication prohibited I prohibited
Xvs —» % 6XHS 6XHS 6XHS 6XHS 6XHS
xus T (- (TTTTTTTrmE-- S LLLLL R TITTTm-
Sensor internal
Vdrive
Es Es
S &, =l ‘s
> & adoz,, g «90'00/
Output frame Vertical 2/9 subsampling All-pixel scan (12 bit) All-pixel scan (12 bit)
R e i e
l-¢—V1 period—————p» 4——V2 period—————p» «—V3 period—————p»

Global Reset Shutter Continuous Operation

Low Power Consumption Drive in Exposure of Global Reset Shutter Operation Sequence

The sequence of low power consumption drive when exposing of global reset shutter operation is shown below.

To change to low power consumption drive, set the register SLEEP (address 0000h, bit [4]) to 1h after (SHR setting
value + 1) x XHS period or more in the frame of changing the register SMD from Oh to 1h.

And for readout, set SLEEP to Oh before 16 ms of readout frame in order to cancel low power consumption mode.

SMD = 1 (Global reset shutter) SLEEP = 1h SLEEP = 0h
SHR = SHRO
MODE: All-pixel scan, 12bit N
- “grohibitef
XVS - >
6XHS 2 16msec 6XHS
XHS (ITTTTTTTTTTTTTre--- LA
. Z(SHRO+1)XHS
&
> . SHRO _|E ’Ge
5 OO(//
Output frame Vertical 2/9 subsampling All-pixel scan(12bit)
SMD 0 1
SLEEP OFF ON OFF
- Exposure start period (no data output)—
- V1 perod———— p»———V2 period———p

Low Power Consumption Drive in Exposure of Global Reset Shutter Operation Sequence
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4. Interruptive Mode Change

The sensor mode can be changed using interrupts in all modes.

When changing the mode using an interrupt, the mode can be changed by inputting XVS in sync with XHS after
18XHS periods or more”" have elapsed from the start of the frame, and transmitting the mode setting register value
within the communication period. In addition, the data output before the interrupt mode change is cut off at the timing
of the interrupt mode change.

“"When the mode before the change (Mode A in the figure below) is readout mode No.5 (low power consumption
drive), wait 54XHS periods or more from the start of the frame.

Set the SHR for MODE = B here.

MODE
18XHS or more changed to "B
»!

| 1 (1XHS increments) !

Serial 1 i
I

o i
communication

‘ ‘
ws e S x| 6XHS | 6xHS |
R A L AL (T - (TTTITTETTT -

S 1111 | | |

T &—b
SHR SHR

Sensor internal
V drive

SHR

‘
i SHR
<

b %,

‘

!

‘

|

&,
%,
C

&

‘
‘
|
|

& |

%, |
%, |

|
Le

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

Output data format 3 Mode A data format I I Mode B data format

Output frame | Mode A

7 7
: :
| Mode B | Mode B
| |

timing

Interruptive Mode Change
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Power-on/off Sequence

1. Power-on Sequence

VDDD1 (1.2 V) EO.B x \/DDD1

-E— Vél_o-ﬂ x VI:I?DDz

VDDD2 (1.8 V)

|
L
| |
: : 0.8 x VADD

/
I
__1'_ _ |
I
I
I
I
I
I
I
I

I
|
VADD (2.9 V) :
T - T
| LZMS,:
Reset signal : k%
XCLR 2100 n

3-wire serial input signals

XCE/SCK/SDI
20 pus I
Sync signal input signals ‘—’:
XVS/XHS |

Master clock

| 20ps
L
* INCK must not be over Vbbp2
|

INCK
I
Status (1) : (2)
Power-on Sequence
Period name Remarks

All input signals are at Low level.

(1) Power stabilization time There are no constraints of the power-on sequence with Vapp, Vbop1, Voob2-

(2) Standby cancel register | Wait 100 ns after the last power supply in Vapp, Voop1, Voopz. Then set XCLR
communication to “H” and start the standby cancel sequence.
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2. Slew Rate Limitation of Power-on Sequence

Conform the slew rate limitation shown below when power supply change 0 V to each voltage (0 % to 100 %) in
power-on sequence.

- — .'_ — — 9 V
| | DDD1 ~
VDDD2 | | q Vbop2 / SR = AVIAt
_If =t AV
S i —— Vabp
I I
VADD | | O Vet - - - — oo
r__ 1 |
ltem Symbol Power supply Min. Max. Unit Remarks
VDDD1 (1 2 V) — 25 mV/|JS
Slew rate SR Vpppz (1.8 V) — 25 mV/us
Vaop (2.9 V) — 25 mV/us
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3. Power-off Sequence

Make sure that all input signals for the 3-wire serial interface and other signals are at Low level in the area of (2).

VDDD1 (1.2 V) 08y _T
.8 X \VDDD1

I
VDDD2 (1.8 V) 0.8 x \V/DDD2 - l___
: I
I
VADD (2.9 V) \\ :
- I
I
0.2 x VADD L :
I

Reset signal
XCLR I 20ps | : |
L l
| |
|
b !
XCE/SCK/SDI 20ps |

Sync signal input signals
XVS/XHS

I
\I
T

I
3-wire serial input signals \I
I

I

i

I

I
\;
I

I

|
jf——————»
Master ﬁxlj%d}é >0ps |
* INCK must not be over Vbbp2

I
Status (1) : @

Power-off Sequence

Period name Remarks

(1) Pixel output period Pixel signal output period

Turn the power supplies off after "L" level is set to all input signals.

(2) Power-off time There are no constraints of the power-off sequence with Vapp, Voop1, Voopa.
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Standby Cancel Sequence

After the power-on start-up sequence is performed, this sensor is in standby mode. The standby cancel sequence is
described below. Also perform this same sequence when canceling standby mode after shifting from normal
operation to standby mode.

1. After performing the power-on start-up sequence, set address 0000h, bit [1:0] to "2h"
(STANDBY register = 0h, STBLOGIC register = 1h). When initialize communication is performed before the
register communication period in the V1 period, there are no restrictions on the communication order.
Register communication can be performed even when STANDBY = 1h.

2. After a stabilization period of 1 ms or more, set address 0000h, bit [1:0] to “Oh”
(STANDBY register = Oh, STBLOGIC register = Oh).
In addition, when using the V4 period data after canceling standby mode, transmit the mode select register
required for normal operation during the communication period of V2 period. Transmit the shutter setting and
other settings during the communication period of V1 or V2 period.

3. After an analog stabilization period of 16 ms or more, set "1h" in the LVDS clock output phase locking register
DCKRST (address 0001h, bit [0]) and “1h” in the clamp reset register CLPSQRST (address 0001h, bit [4]) during
the register communication period of the next frame (the V2 period).

Note) 1. Vertical and horizontal sync signal can be input during initialize communication.
2. The V1 period requires a time of 16 ms or more.

Power-on sequence ‘ Analog stabilization period ‘ ‘ Standby cancel sequence ‘ ‘ Normal operation
XCLR
XCE
| <l -l |-
TN Tms PN >16ms *
) STANDBY =0 STBLOGIC =0 CLRSQRST =1
Serial STBLOGIC = 1 DCH R%T —1
communication - — -
(mobe select)
/wﬂm period
) = | | |
T i i I
XVS =
L 6XHS | 6XHS | 6XHS

XHs m"mmw "ﬂﬂ"ﬂﬂﬂﬂﬂ ""'mmnnm]

Sensor internal

V drive S
&
- s
> @eo, &
% XHS period
change

L [Invalid data output__| | Invalid data output__ Valid data output Valid data output
<%V1 period—»d‘—VZ period—><%V3 period—--—V4 period—m

Output frame
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power supply wiring before these capacitors produces common impedance and may result in unexpected
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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 aload is applied to the entire surface by a hard 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 and infrared 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)
) 150 to 180 °C
1. Preheating 6010 120 s
2. Temperature up (down) | +4 °C/s or less (- 6 °C/s or less)
Over 230 °C
3. Reflow temperature 10t030s
Max. 5 °C/s
4. Peak temperature Max. 240 £ 5 °C
Temperature
Peak 240 £5°C | -———————— -
230°C [----------—————————
Max. 5 °C/s
180°C === -6 °C/s or less
150 °C |-----------
+4 °Cls
orless 60t0 120's
/ﬁ‘[\; 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 245 °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.

(3) Others

(a) Carry out evaluation for the solder joint reliability in your company.

(b) After the reflow, the paste residue of protective tape may remain around the seal glass.
(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 infrared cut
filter that has transparency in near infrared ray area during shooting subjects with high luminance.

Material_No.14-0.0.6
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(Unit: mm)

Package Outline
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Spot Pixel Specifications
(Vaop =2.9V, Vopp1 = 1.2V, Vpppz = 1.8 V, Tj =60 °C, 19.98 frame/s, reference gain 0 dB)
Maximum distorted pixels Measure-
Type of distortion Level in each zone ment Remarks
ofr[ufw]os I method

Black pixels at No evaluation

high light 30%=< D K criteria applied 1

White pixels at o No evaluation

high light 30%=< D criteria applied 1

White pixels in the . B No evaluation . .

dark 32.7 digits D B criteria applied 2 1/30 s integration

Black pixels at D < 2676 digit c Np eyaluatlgn 3

signal saturated criteria applied

Note)

PoOnN=

Spot Pixel Zone Definition

.1

Spec of the sum of A, B and C is 4000 pixels.
D...Spot pixel level. Black pixels at signal saturated are prescribed at the signal output in spot pixel part.
Zone definition is illustrated in the figure below.
1 digit = 0.2465 mV when 12 bits output.

(121,1)
16y OB (5616.16)
(97,17) 12 ZONE Il
(121,29) 134 ZONE I
(351,163) ZONE Il
188
(771,351) ZONE |
568
(1921,919) 4 ZONEO
1892
24{ 230[ 420 1150 1896 1150 420 |230| 24
(3816,2810
568
(4966,3378)
A
188
(5386,3566)
134 (5616.3700)
10! (5640,3710)
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Notice on White Pixels Specifications

After delivery inspection of CMOS image sensors, cosmic radiation 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 storage time = 1/30 s)
) i Annual number of occurrence
(Tj= 60°C)
4.0 mV or higher 21.0 pcs
5.6 mV or higher 16.4 pcs
8.1 mV or higher 125 pcs
10.0 mV or higher 10.6 pcs
24.0 mV or higher 5.5 pcs
50.0 mV or higher 3.2 pcs
72.0 mV or higher 24 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.

For Your Reference:

The annual number of White Pixels occurrence at an altitude of 3,000 meters is from 5 to 10 times more than that
at an altitude of 0 meters because of the density of the cosmic rays. In addition, in high latitude geographical areas
such as London and New York, the density of cosmic rays increases due to a difference in the geomagnetic
density, so the annual number of White Pixels occurrence in such areas approximately doubles when compared
with that in Tokyo.

Material_No0.03-0.0.9
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Measurement Method for Spot Pixels

1. Black or white pixels at high light

After adjusting the luminous intensity so that the average value of signal output is 469 digit

when 10 bits output (1874 digit when 12 bits output), measure the local dip point (black pixel at high light,

V) and peak point (white pixel at high light, V) in each channel signal output. Substitute the values into the following
formula.

Spot pixel level = (Vk (or) Vg)/V x 100 [%]

White pixel

o St
o V = 469 digit when 10 bits output
Black pixel (1874 digit when 12 bits output)
———<— OB output

Signal output waveform

Vs

2. White pixels in the dark

Set the device to a dark setting and measure the local peak point of the signal output waveform using the average
value of the dark signal output as a reference.

3. Black pixels at signal saturated

Set the device to operate in saturation and measure the local dip point in using the OB output with sensor as a
reference.

Vsat (MIN = 956 digit when 10 bits output)
(3824 digit when 12 bits output))

+— — <+— OB output

Level D Black pixel

Signal output waveform
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Spot Pixel Pattern Specifications

For patterns of white pixels in the dark (T.B.D digit < D), Black pixels at signal saturated (D < T.B.D digit), white pixels at
high light (T.B.D % < D) and black pixels at high light (T.B.D % < D), the following table is applied.

Maximum distorted pixels in

the diagonal direction

criteria applied

Type of distortion each zone Remarks
| Il r OB 1
(1) Three adjacent pixels in TBD No evaluation
the horizontal direction o criteria applied
(2) Three adjacent pixels in TBD No evaluation
the vertical direction o criteria applied
(3) Three adjacent pixels in TBD No evaluation

(1) Example of three adjacent pixels in the horizontal direction

(2) Example of three adjacent pixels in the vertical direction

(3) Example of three adjacent pixels in the diagonal direction

D indicates spot pixels
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Stain Specifications

Allowable | TO%!
Zone . allowable Size Level Remarks
pixels .
pixels
0 1
| > 3<L<10lines 4<R<8% =200 lines
3
I 3 4 <L <20lines 4<R<8% Overlap permitted
For a stain extending over two or more zones, the largest zone is applied to count.

Stain Zone Definition

Vv
20
A A
A
v
4
v
A
2H-V v 2H-V
3404 < 4 > 2 < 4 >
H Y H
20 20
oL v <
4
ZONE I
v ! ZONE I
A
v
. 2 5036

Stain Measurement Method

In the following measurements, set the measurement condition to the standard imaging condition Il, set the lens
diaphragm to F16, and adjust the luminous intensity so that the average value of the signal output is 469 digit when
10 bits output (1874 digit when 12 bits output). Measure the local dip in the average value of the signal output (VgL),
and then calculate the stain level (R) as the ratio of Vg, to the average value of the signal output (V).

R =Vg/V x 100 [%]

At the same time, the size (L) of the area where the stain level is 4 % or more is determined by line number
conversion.

The distance from one center of a stain to another is the stain interval, and is also determined in the same way
by line number conversion.

L VBL

: ] :

V x 0.04 \ /
3 \ \Vi

V = 469 digit when 10 bits output
(1874 digit when 12 bits output)

— L— — <«— OB output

Signal output waveform
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Blooming White Pixels Specifications
(VADD =29 V, VDDD1 =1.2 V, VDDD2 =1.8 V, Tj =60 QC, reference gain 0 dB)
Maximum distorted pixels in
Measurement
Item Level each zone Remarks
Method
0 I I I | OB 1l
Blooming white pixels in - No evaluation
<
the dark 981 digit < D 101 criteria applied !
Adjacgnt blooming white 981 digit< D 0 Np eyaluatlpn 5 . 2s .
pixels in the dark criteria applied integration
S.enal Bloomlng white 1962 digit < D 0 Np eyaluatlpn 3
pixels in the dark criteria applied
Note) 1 digit = 0.2465 mV when 12 bits output..
Blooming White Pixels Zone Definition
1,1 ;
B (21 18y oB (5616,16).
(97,17) 12 ZONE IIl
(121,29) 134 ZONE I’
(351,163) ZONE Il
188
(771,351) ZONE |
568
(1921,919) ZONE 0
1892
48 24| 230 420 1150 1896 1150 420 |230| 24
(3816,2810)
568
(4966,3378)
188
(5386,3566)
134 (5616.3700)
10 (5640,3710)
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Measurement Method for Blooming White Pixels

1. Blooming white pixels in the dark
For patterns of white pixels and blooming white pixels, the following measurement method is applied.
(1) Acquire dark signal output in integration time of 2 s.
(2) Define the pixels that satisfy the following conditions as blooming white pixels, and count them.
(a) The output is 3824 digit or more when 12 bits output.
(b) The number of pixels whose output is D digit or more when 12 bits output, within the adjacent 4
pixels in horizontal and vertical direction of (a) pixel, is two or more.

Example of blooming white pixels

. indicates white pixels whose output is 3824 digits or more when 12 bits output.

D indicates white pixels whose output is D digits or more when 12 bits output.
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2. Adjacent blooming white pixels in the dark
For patterns of white pixels and blooming white pixels, the following measurement method is applied.
(1) Acquire dark signal output in integration time of 2 s.
(2) Define the pixels that satisfy the following conditions as blooming white pixels, and detect them.
(a) The output is 3824 digit or more when 12 bits output.
(b) The number of pixels whose output is D digit or more when 12 bits output, within the adjacent 4
pixels in horizontal and vertical direction of (a) pixel, is two or more.

(3) Define the cases as adjacent blooming white pixel, when other blooming white pixel exists in the zone of
11 x 11 pixels whose center is one of blooming white pixels defined above, and count them. However the
pixels whose horizontally or vertically next pixel is other blooming white pixel are not counted, regarding as a
single blooming white pixel.

Example of adjacent blooming white pixels

11x11 pixels 11x11 pixels

Example of not counted as adjacent blooming white pixels

11x11 pixels 11x11 pixels

. indicates white pixels whose output is 3824 digits or more when 12 bits output.

D indicates white pixels whose output is D digits or more when 12 bits output.
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3. Serial blooming white pixels in the dark
For patterns of white pixels and blooming white pixels, the following measurement method is applied.
(1) Acquire dark signal output in integration time of 2 s.
(2) Define the pixels that satisfy the following conditions as serial blooming white pixels, and count them.
(a) The output is 3824 digit or more when 12 bits output.
(b) The outputs of adjacent 4 pixels in horizontal and vertical directions are 3824 digit or more when
12 bits output.
(c) The number of pixels whose output is D digits or more when 12 bits output, at the next position in
the same direction of the above (b) pixels, is one or more.

Example of serial blooming white pixels

. indicates white pixels whose output is 3824 digits or more when 12 bits output.
D indicates white pixels whose output is D digits or more when 12 bits output.
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Marking

T.B.D
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List of Trademark Logos and Definition Statements

Exmoar ]

* Exmor R is a trademark of Sony Corporation. The Exmor R is a Sony's CMOS image sensor with significantly enhanced imaging
characteristics including sensitivity and low noise by changing fundamental structure of Exmor™ pixel adopted column parallel A/D converter
to back-illuminated type.
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