SONY

Diagonal 8.58 mm (Type 1/1.9) CMOS Solid-state Image Sensor with Square Pixel for

IMX185LQJ-C

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

Description

The IMX185LQJ-C is a diagonal 8.58 mm (Type 1/1.9) CMOS active pixel type solid-state image sensor with

a square pixel array and 2.38 M effective pixels. This chip operates with analog 3.3 V, digital 1.2 V, and digital 1.8 V
triple power supply, and has low power consumption. High sensitivity, low dark current and no smear are achieved
through the adoption of R, G and B primary color mosaic filters. This chip features an electronic shutter with variable
charge-integration time.

(Applications: Surveillance cameras, FA cameras, Industrial cameras)

Sales: Shenzhen Sunnywale Inc, www.sunnywale.com , awin@sunnywale.com , Wechat: 9308762

Features

¢ CMOS active pixel type dots

¢ Built-in timing adjustment circuit, H/V driver and serial communication circuit

¢ Input frequency: 27 MHz / 54 MHz / 37.125 MHz / 74.25 MHz

+ Number of recommended recording pixels: 1920 (H) x 1200 (V) approx. 2.31 M pixels

¢ Readout mode
All-pixel scan mode
Horizontal / vertical 2/2-line bining readout mode
1080p-HD readout mode
Vertical direction normal/inverted readout mode
Horizontal direction normal/inverted readout mode
Window cropping mode
+ Readout rate
Maximum frame rate in 1080p-HD readout mode: 120 frame/s

+ Variable-speed shutter function (resolution 1H units)
+ 10/12-bit A/D converter
+ CDS/PGA function

0 dB to 24 dB: Analog Gain 24 dB (step pitch 0.3 dB)

24.3 dB to 48 dB: Analog Gain 24 dB + Digital Gain 0.3 to 24 dB (step pitch 0.3 dB)
+ Supports I/O switching

Low voltage LVDS (150 mVp-p) parallel DDR output

Low voltage LVDS (150 mVp-p) serial (2 ch / 4 ch switching) DDR output

CSI-2 serial data output (2 Lane / 4 Lane, RAW10/RAW12 output)

¢ Recommend lens F number: 2.8 or more
¢ Recommended exit pupil distance: —30 mm to —

E>xmaoar.

* “Exmor” is a trademark of Sony Corporation. The “Exmor” is a version of Sony's high performance CMOS image sensor with
high-speed processing, low noise and low power dissipation by using column-parallel A/D conversion.

Sony 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 cannot assume responsibility for
any problems arising out of the use of these circuits.
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Device Structure

¢ CMOS image sensor

¢ Image size
Diagonal 8.58 mm (Type 1/1.9)

& Total number of pixels
1952 (H) x 1241 (V) approx. 2.42 M pixels

@ Number of effective pixels
1945 (H) x 1225 (V) approx. 2.38 M pixels

@ Number of active pixels
1937 (H) x 1217 (V) approx. 2.36 M pixels (WUXGA) Diagonal 8.58 mm
1937 (H) x 1097 (V) approx. 2.12 M pixels (1080p-HD) Diagonal 8.35 mm

€ Number of recommended recording pixels
1920 (H) x 1200 (V) approx. 2.31 M pixels (WUXGA)
1920 (H) x 1080 (V) approx. 2.07 M pixels (1080p-HD)

@ Chip size

10.10 mm (H) x 8.05 mm (V)
@ Unit cell size

3.75 um (H) x 3.75 pm (V)
@ Optical black

Horizontal (H) direction: Front 4 pixels, rear 0 pixels
Vertical (V) direction : Front 16 pixels, rear 0 pixels

& Dummy
Horizontal (H) direction: Front 0 pixels, rear 3 pixels
Vertical (V) direction : Front O pixels, rear 0 pixels

& Substrate material
Silicon
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Absolute Maximum Ratings
Iltem Symbol Min. Max. Unit Remarks
Supply voltage (analog 3.3 V) AVpp -0.3 4.0 \%
Supply voltage (digital 1.8 V) OVpp -0.3 3.3 \%
Supply voltage (digital 1.2 V) DVop -0.3 2.0 \%
Input voltage \'! -0.3 OVpp + 0.3 \% Not exceed 3.3 V
Output voltage VO -0.3 OVpp +0.3 \% Not exceed 3.3 V
Operating temperature Topr -30 +75 °C
Storage temperature Tstg -30 +80 °C
Performance guarantee temperature Tspec -10 +60 °C
Recommended Operating Conditions
Item Symbol Min. Typ. Max. Unit
Supply voltage (analog 3.3 V) AVpp 3.15 3.3 3.45 \%
Supply voltage (digital 1.8 V) OVpp 1.7 1.8 1.9 \%
Supply voltage (digital 1.2 V) DVoo 1.1 1.2 1.3 \Y
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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 Corporation ("Sony") 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 Sony 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 Sony 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 Sony 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 Sony 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 Sony 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 Sony and its
licensors will license any intellectual property rights in such information by any implication or otherwise.
Sony 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 Sony 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.
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Chip Center and Optical Center
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Pixel Arrangement
(Top View)

Reference pin

A . R R .
4 [ Effective pixel side ignored area
A . . R
3 L Effective margin for color processing 8
@ A S
ke e]
g S Total number of pixels: 1952 (H) x 1241 (V) =2.42M 5 o
e |5 Number of effective pixels: 1945 (H) x 1225 (V) = 2.38 M 5 e
k= t’ Number of active pixels: 8 k=l
v |S WUXGA 1937 (H) x 1217 (V) = 2.36 M S o
% - 1080p-HD 1937 (H) x 1097 (V) = 2.12 M - %
— |'D Number of recommended recording pixels: ) —
L |5 WUXGA 1920 (H) x 1200 (V) = 2.31 M bt g
2 =) 1080p-HD 1920 (H) x 1080 (V) = 2.07 M o| 3
o €21 1200 > () 1080 () =
> |29 > 9 >
= = 0 = 0 =
S |89 © 9 O
£ |9 Recording pixel area £ o 2
w |Wa 9p Waol W

v
A 4
Y

N
A
[ee]
A
A
A
©
y
N

1920

Effective margin for color processing

Vertical scan direction (Normal)

Effective pixel side ignored area

14 Vertical(V) direction effective OB

:> Horizontal scan direction (Normal)

Coordinate start position

* Reference pin number is consecutive numbering of package pin array.
See the Pin Configuration for the number of each pin.

Pixel Arrangement (Top View)
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Block Diagram and Pin Configuration

(Top View)

.:

12/10 Bit digital Output

Digital [Serial Output

Block Diagram
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1pin index
A B C D E F G H J K L M N
OOOOOOOO SDI XVS TEST1 CK VssM4
1 ©®O000000® 1
NC VssHs XMASTER XCE ~ XHS  XCLR CK  VooM4 NC
2 O JOIOI0IOI0NONC 2
VCAP5 VCAP6 VoplL2 VoolL3 VooL4 VooL1l VssL1l ~DOMO DOM1
s O000000 000 ©B®E® |-
VopL1 VsslL1 TEST2 VssL2 VssL3 VssL4  VoblL12  VssL12 DOPO DOP1 DOM2 DOM4 DOM5
1 @O0 00000000000 -
VooH1 VssH1 VCP2 VRL1 VssL5 VssM1 DOM3 DOP2 DOP4 DOP5
- @@ O OO OF X X X N
VopH2 VssH2 VCP1 VRL2 VooL5 VooM1 DOP3 VooM3 DCKM
- @@ OO@ O@©®OO |
VCAP7 VCAP1 VCAP2  Vssl6  Vool6 DOM11  DOMS VssM3  pCKp
1 O000@ L X XOXORONN
VopH3 VssH3 VCAPS8 voplt8 . DOP11 DOP8 DOM9  DOM7  DOM6
2N X JON 2O A X X X BE
VopoH4 VssH4 VCA DOM10 DOP9 DOP7 DOP6
0 .‘QQQQ..O‘... 9
M2 DOP10
10 @@@.Q..QQ‘@@@ 10
DMO4P DMO2P VssL17 VssL18 DMO1P VssL14
11 0000000 ® 11
NC DMO4N DMO2N DMCKP DMCKN DMOIN DMO3N  VoolL14 NC
” OX X JOIOX X X BO ”
A B C D E F G H J K L M N

C®0 @

:CLK

:Analog power supply (3.3 V)
: Digital power supply (1.8 V)

: Digital power supply (1.2 V)

@ ~nalog GND (3.3 V)
() :Digital GND (1.8 V)
() :Digital GND (1.2 V)

. : Data output

Pin Configuration (Bottom View)
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Pin Description
No. E'g /0 f‘Dr:Egl:?Eﬂ Symbol Description Remarks
1 A3 (0] A VCAP5 Reference pin
2 A4 Power D VDDL1 1.2 V power supply
3 A5 Power A VDDH1 3.3V power supply
4 A6 Power A VDDH2 3.3V power supply
5 A7 (0] A VCAP7 Reference pin
6 A8 Power A VDDH3 3.3V power supply
7 A9 Power A VDDH4 3.3 V power supply
8 A10 — — N.C.
9 B3 (0] A VCAP6 Reference pin
10 B4 GND D VSSL1 1.2V GND
11 B5 GND A VSSH1 3.3V GND
12 B6 GND A VSSH2 3.3V GND
13 B7 (0] A VCAP1 Reference pin
14 B8 GND A VSSH3 3.3V GND
15 B9 GND A VSSH4 3.3V GND
16 B10 — — N.C.
17 C1l — — N.C.
18 c2 — — N.C.
19 C3 — — N.C.
20 c4 (0] D TEST2 Test Output Pin Leave open.
21 C5 (0] A VCP2 Connected to VRL2 pin.
22 C6 @) A VCP1 Connected to VRL1 pin.
23 c7 (0] A VCAP2 Reference pin
24 C8 (0] A VCAP8 Reference pin
25 c9 (0] A VCAP9 Reference pin
26 C10 — — N.C.
27 cn — — N.C.
28 C12 — — N.C.
o [ o1 | 1| o | owooe | pescezored s R
30 D2 GND A VSSH5 3.3V GND
31 D3 Power D VDDL2 1.2 V power supply
32 D4 GND D VSSL2 1.2V GND
33 D5 | A VRL1 Connected to VCP1 pin.
34 D6 | A VRL2 Connected to VCP2 pin.
35 D7 GND D VSSL6 1.2V GND
36 D8 Power D VDDLS8 1.2 V power supply
37 D9 GND D VSSL8 1.2V GND
38 D10 Power A VDDH5 3.3 V power supply
39 D11 (0] D DMO4P CSI-2 output 4 Lane
40 D12 (0] D DMO4N CSI-2 output 4 Lane

11
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No. E'g /0 f‘Dr:Egl:?Eﬂ Symbol Description Remarks
a1 E1 o D SDO f;gvclrgPSEe’l\'llaJ interface SDO (Register value output)
2| B | 1 | D | XMASTER | (Go e vigh, Master Motle: Low) Low =GN
43 E3 Power D VDDL3 1.2 V power supply
44 E4 GND D VSSL3 1.2V GND
45 E5 GND D VSSL5 1.2V GND
46 E6 Power D VDDL5 1.2 V power supply
47 E7 Power D VDDL6 1.2 V power supply
48 E8 — — N.C.
49 E9 GND D VSSL9 1.2V GND
50 E10 GND D VSSL15 1.2V GND
51 E11 (0] D DMO2P CSI-2 output 2 Lane
52 E12 (0] D DMO2N CSI-2 output 2 Lane
53 = | D SDI/SDA ﬁ%rg.e?iglgjaltgtﬁ::icte SDI (Register value input)
54 E2 | D XCE 4/—\:\é|(r:e;:§(2:jleilolr:_t|«i3;]ace XCE (Communication enable) Ecl)%:ggllso
55 F3 Power D VDDL4 1.2 V power supply
56 F4 GND D VSSL4 1.2V GND
57 F9 GND D VSSL10 1.2V GND
58 F10 Power D VDDL15 1.2 V power supply
59 F11 GND D VSSL17 1.2V GND
60 F12 (0] D DMCKP CSI-2 output clock Lane
61 Gl 110 D XVS Vertical Sync pulse
62 G2 110 D XHS Horizontal Sync pulse
63 G3 Power D VDDL11 1.2 V power supply
64 G4 Power D VDDL12 1.2 V power supply
65 G9 Power D VDDL9 1.2 V power supply
66 G10 Power D VDDL16 1.2 V power supply
67 Gl1 GND D VSSL18 1.2V GND
68 G112 (0] D DMCKN CSI-2 output clock Lane
69 H1 | D TEST1 Test Input pin. Connect to 1.8 V power supply.
70 H2 I D XCLR I(?Nec?rentwftljllzjlliiegirr:,qut%.eset: Low) EJ)%::: ((SDIEI/BD’
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Pin Analog .
No. No. /0 IDigital Symbol Description Remarks
71 H3 GND D VSSL11 1.2 VGND
72 H4 GND D VSSL12 1.2V GND
73 H9 Power D VDDL10 1.2 V power supply
74 H10 GND D VSSL16 1.2V GND
75 H11 (0] D DMO1P CSI-2 output 1 Lane
76 H12 (0] D DMO1N CSI-2 output 1 Lane
77 J1l | D INCK Master clock input
4-wire: Serial interface SCK (Communication clock input)
8 J2 ! D SCK/SCL / 1°C Serial communication clock
When low voltage parallel LVDS: DOMO
” J3 o b DOMO When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOPO
80 J4 o b DOPO When low voltage serial LVDS: Hi-Z
81 J5 GND D VSSM1 1.8V GND
82 J6 Power D VDDM1 1.8 V power supply
When low voltage parallel LVDS: DOM11
83 I o b DOM1L When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP11
84 J8 o b DOP1L When low voltage serial LVDS: Hi-Z
85 J9 Power D VDDM2 1.8 V power supply
86 J10 GND D VSSM2 1.8V GND
87 J11 (0] D DMO3P CSI-2 output 3 Lane
88 J12 (0] D DMO3N CSI-2 output 3 Lane
89 K1 GND D VSSM4 1.8V GND
20 K2 Power D VDDM4 1.8 V power supply
When low voltage parallel LVDS: DOM1
91 K3 o b DOM1 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP1
92 K4 o b DOP1 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOM3
93 K5 o D DOM3 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP3
94 K6 o b DOP3 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOM8
95 K7 o b Dom8 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP8
96 K8 o D DOP8 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOM10
97 K9 o b DOMI0 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP10
98 K10 o b DOP10 When low voltage serial LVDS: Hi-Z
99 K11 GND D VSSL14 1.2 VGND
100 K12 Power D VDDL14 1.2 V power supply
101 L1 — — N.C.
102 L2 — — N.C.
103 L3 — — N.C.
When low voltage parallel LVDS: DOM2
104 L4 o b DOM2 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP2
105 L5 o D DoP2 When low voltage serial LVDS: Hi-Z

13



SONY IMX185LQJ-C
Pin Analog .
No. No. /0 IDigital Symbol Description Remarks
106 L6 — — N.C.
107 L7 — — N.C.
When low voltage parallel LVDS: DOM9
108 L8 o D DOM9 When low voltage serial LVDS: Hi-Z
When low voltage parallel LVDS: DOP9
109 L9 o b DOP9 When low voltage serial LVDS: Hi-Z
110 L10 — — N.C.
111 L11 — — N.C.
112 L12 — — N.C.
113 M3 — — N.C.
When low voltage parallel LVDS: DOM4
114 M4 o b DOM4 When low voltage serial LVDS: CHM3
When low voltage parallel LVDS: DOP4
115 M5 o b DOP4 When low voltage serial LVDS: CHP3
116 M6 Power VDDM3 1.8 V power supply
117 M7 GND D VSSM3 1.8 VGND
When low voltage parallel LVDS: DOM7
118 M8 o b DOM7 When low voltage serial LVDS: CHM4
When low voltage parallel LVDS: DOP7
119 M9 o b DOP7 When low voltage serial LVDS: CHP4
120 | M10 — — N.C.
121 N3 — — N.C.
When low voltage parallel LVDS: DOM5
122 N4 o b DOMS When low voltage serial LVDS: CHM1
When low voltage parallel LVDS: DOP5
123 NS o b DOPS When low voltage serial LVDS: CHP1
When low voltage parallel LVDS: DCKM
124 N6 o D DCKM When low voltage serial LVDS: DCKM
When low voltage parallel LVDS: DCKP
125 N7 o b DCKP When low voltage serial LVDS: DCKP
When low voltage parallel LVDS: DOM6
126 N8 o b DOM6 When low voltage serial LVDS: CHM2
When low voltage parallel LVDS: DOP6
127 N9 o b DOP6 When low voltage serial LVDS: CHP2
128 N10 — — N.C.

" N.C. pins in the table above should be left open on the board.
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Electrical Characteristics

DC Characteristics

Item Pins Symbol Conditions Min. Typ. Max. Unit
Analog VDDHXx AVpbp 3.15 3.30 3.45 \

Supply
voltage | Digital VDDMXx OVop 1.70 1.80 1.90 \Y;

Digital VDDLx DVop 1.10 1.20 1.30 \%

XHS

XVS

C INCK
Digital input XMASTER _ XVS/XHS
voltage OMODE in slave mode

SCK/SCL VIL — — 0.20Vpp | V
SDI/SDA

XCE

DOP [11:0] VCM Low voltage LVDS — OVpp/2 — \%
DOM [11:0]
. DCKP Low voltage LVDS
Digital output DCKM VOD (Termination 100 150 200 mV
voltage resistance100 Q)
XHS VOH OVpp-0.4 — — \%
XVS XVS/IXHS Db

SDO VOL

In master mode _ — 0.4 \V/

DOP*
LVDS  DCKP *

output * Vew
DOM*
DCKM VOD
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Power Consumption

Typ. Max.
ltem Pins Symbol Star.1dard Satu.rated Star.1dard Satgrated Unit
luminous luminous luminous luminous
intensity intensity intensity intensity

Operating current VDDH IAVon 88 88 113 113 mA
Low-voltage LVDS
parallel output VDDM 10Vpp 25 25 34 34 mA
12 bit, 50 frame/s
All-pixel readout mode VDDL IDViop 97 124 130 180 mA
Operating current VDDH 1AVop 88 88 113 113 mA
Low-voltage LVDS
parallel output VDDM 10Vpp 25 25 35 35 mA
12 bit, 60 frame/s
1080p-HD mode VDDL IDVip 97 124 130 180 mA
Operating current VDDH IAVon 88 88 113 113 mA
Low-voltage LVDS
serial 4 ch output VDDM 10Vpp 14 14 23 23 mA
12 bit, 60 frame/s
1080p-HD mode VDDL IDVpp 97 124 130 180 mA
Operating current VDDH 1AVpp 88 88 113 113 mA
CSI-2 serial output 4 Lane
12 bit, 60 frame/s VDDM 10Voo 2 2 4 4 mA
1080p-HD mode VDDL IDVpp 110 130 150 190 mA

VDDH IAVpp_STB — 0.2 mA
Standby current VDDM I0Vpp_STB — 0.1 mA

VDDL IDVpp_STB — 7.0 mA

Operating current:

(Typical value condition) : Supply voltage 3.3V / 1.8V / 1.2V, 1/3 quantity of light of saturation, Tj = 25 °C

(Maximum value condition) : Supply voltage 3.45V /1.9 V/ 1.3V, worst state of internal circuit operating current
consumption, Tj =60 °C

Standby (Maximum value condition) : Supply voltage 3.45V/1.9V/ 13V, Tj=60°C,INCK=0V

Standard luminous intensity: luminous intensity at standard imaging condition |
Saturated luminous intensity: luminous intensity when the sensor is saturated.
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SONY IMX185LQJ-C
AC Characteristics
Master Clock Waveform Diagram
1/finck
0.8XOVDD -~~~ - fom e N\
twHINCK
INCK 0.5XOVDD ~— -~ N\
/ twLinck
02XOVDD ——-f-dooo e N
—/ -~
twp
N tp
Duty Ratio = twp / tr x 100
ltem Symbol Min. Typ. Max. Unit Remarks
fINCK =27 MHz, 54 MHz,
INCK clock frequency finck finck x 0.96 fincx finex x 1.02 MHz 37.125 MHz, 74.25 MHz
i finek = 27 MHz, 54 MHz,
INCK Low level width twLinek 4 — — ns 37.125 MHz, 74.25 MHz
. . fINCK =27 MHZ, 54 MHZ,
INCK High level width twrHiNck 4 — — ns 37.125 MHz, 74.25 MHz
INCK clock duty — 45.0 50.0 55.0 % Define with 0.5 x OVpp

"The INCK fluctuation affects the frame rate.
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XVS / XHS Input Characteristics In Slave Mode (XMASTER pin = High)

IMX185LQJ-C

0.8 x OVDD \
XVS /
0.2 x OVDD £
twLxHS N twHxHS
0.8 x OVDD \
XHS \
0.2 x OVDD £
tHFDLY tvrDLY
Item Symbol Min. Typ. Max. Unit Remarks
XHS Low level pulse width twixHs 4/ finek — — ns
XHS High level pulse width twHxHs 4/ finck — — ns
XVS-XHS fall width tHFDLY 1/ finek — — ns
XHS-XVS rise width tvroLY 1/ finek — — ns
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Serial Communication

4-wire
0.8 x OVDD -\ [
XCLR \ tWLXCLR
0.2 x OVDD
tenxce
0.8 x OVDD \
XCE tWHXCE
0.2 x OVDD / \\_
tsuxce [—>| tHDXCE
0.8 x OVDD \ i f \
SCK / sex / \
0.2 x OVDD
tHDSDI
tsuspi «
0.8 x OVDD \ [ \/
SDI DATA DATA
0.2 x OVDD f \ 1\
[ tbLspo
0.8 x OVDD \/ [ \/
SDO X DATA DATA
0.2 x OVDD 1\ \ 7\
ltem Symbol Min. Typ. Max. Unit Remarks
SCK clock frequency fsck — — 13.5 MHz
XCLR Low level width twLxcLR 4/finck — — ns
XCE effective margin tenxce 20 — — us
XCE input setup time tsuxce 20 — — ns
XCE input hold time tHpxce 20 — — ns
XCE High level width twhxce 20 — — ns
SDI input setup time tsusoi 10 — — ns
SDI input hold time tHpsDI 10 — — ns
SDO output delay time | toLspo 0 — 25 ns Output load capacitance: 20 pF
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2
I‘C
Start Repeated Stop
condition Start condition
condition
ViilVon - - M- - f- - A} __
SDA
ViNo --t¢y--—--f-—-——----J4---——--
ViH - ——
SCL
ViL - --
o

tHD;sTA tHD;STA tsu;sTo

I°C Specification

ltem Symbol Min. Typ. Max. Unit Remarks
Low level input voltage \" -0.3 — 0.3 x OVpp \%
High level input voltage Vin 0.7 x OVpp — 1.9 \%
Low level output voltage VoL 0 — 0.2 x OVpp \ OVpp < 2V, Sink 3 mA
High level output voltage Vou 0.8 x OVpp — — \
Output fall time tof — — 250 ns Ic_).o7a(;i (1)?/2:__ ; gox%:\’/m
Input current li -10 — 10 MA | 0.1 x OVpp — 0.9 x OVpp
ggrl)?/csit;:\():e for SCK (/SCL) , Ci . . 10 pF
I°C AC Characteristics

ltem Symbol Min. Typ. Max. Unit
SCL clock frequency fscL 0 — 400 kHz
Hold time (Start Condition) thpsTA 0.6 — — us
Low period of the SCL clock tLow 1.3 — — us
High period of the SCL clock thicH 0.6 — — us
Set-up time (Repeated Start Condition) tsusta 0.6 — — us
Data hold time tHopAT 0 — 0.9 us
Data set-up time tsupat 100 — — ns
Rise time of both SDA and SCL signals tr — — 300 ns
Fall time of both SDA and SCL signals te — — 300 ns
Set-up time (Stop Condition) tsusTto 0.6 — — us
Bus free time between a Stop and Start Condition taur 1.3 — — us
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Low Voltage LVDS DDR Output

DCKM

DCKP

DCKP - DCKM

tsubo i tHppDO

Y
Y

DOP*

DOM*

DOP* - DOM* :Si ;;j

— - — -

tskpo tskpo
Parallel Output
(Output load capacitance: 20 pF)
Item Symbol Min. Typ. Max. Unit Remarks
DCKP clock duty — 45 50 55 % DCK = 148.5 MHz (Max.)
DO skew time tskpo — — 550 ps Data Rate 148.5 MHz DDR
DO setup time tsubo 800 — — ps Data Rate 148.5 MHz DDR
DO hold time thobo 800 — — ps Data Rate 148.5 MHz DDR
Serial Output
(Output load capacitance: 20 pF)
ltem Symbol Min. Typ. Max. Unit Remarks
DCKP clock duty — 40 50 60 % DCK =297 MHz (Max.)
DO skew time tskpo — — 400 ps Data Rate 297 MHz DDR
DO setup time tsubo 400 — — ps Data Rate 297 MHz DDR
DO hold time tHppo 400 — — ps Data Rate 297 MHz DDR
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IMX185LQJ-C

O: External pin

I/O Equivalent Circuit Diagram

Symbol

Equivalent circuit

Symbol

INCK

XCLR

XMASTER
XCE
OMODE

VCP1
VCP2

VRL1
VRL2

DOPXx
DOMXx
DCKP
DCKM

DMOxP
DMOxN
DMCKP
DMCKN

TBD

Equivalent circuit

XVS
XHS

SDO

SDI/SDA
SCK/SCL

VCAP1
VCAP7

VCAP2

VCAPS
VCAPG6

VCAPS8
VCAP9

TBD
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Spectral Sensitivity Characteristics

(Excludes lens characteristics and light source characteristics.)

= B|ue — Green = Red

1.0 /rR\

0.9 / N \

/e N[ \_
0.7 / ~ )
| /Y
w/ j
LA \ |

/ \/ ]

Relative response
o
o1
—,

0.2

/ .

~—" o~

SR
M/__,/\ —

0.0

400 450 500 550 600 650 700 750 800 850 900 950 1000
Wavelength [nm]
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IMX185LQJ-C

Image Sensor Characteristics

(AVpp =3.3V, OVpp =1.8V, DVpp =1.2 V, Tj =60 °C, All-pixel scan mode 12 bit, 30 frame/s, Gain = 0 dB)

. . Measurement
Item Symbol | Min. Typ. Max. Unit method Remarks
L 2679 | 3077 Digit 1/30 s storage
G sensitivity S 975 | 120)| mv) 1 12-bit output
R/G |RG TBD — TBD —
Sensitivity ratio 2
B/G |BG TBD — TBD —
3956 Digit ZoneO, |
Vsat01 (1440) — — (mV) 12-bit output
Saturation signal 3
3956 Digit ZoneO to II'
Vsat2D (1440) - - (mV) 12-bit output
SHO1 — — 20 % Zone, |
Video signal shading 4
SH2D — — 25 % ZoneO to II
. 0.41 Digit 1/30 s storage
Dark signal vdt — — (0.15) mv) 5 12-bit output
. . 0.41 Digit 1/30 s storage
Dark signal shading | AVdt — — (0.15) mv) 6 12-bit output
Line crawl R Ler — — 6 %
7
Line crawl B Lcb — — 6 %
Lag Lag — — 0.50 % 8

Note) 1. Converted value into mV using 1Digit = 1.454 mV for 10 bit output and 1Digit = 0.364 mV for 12 bit output.
2. The video signal shading is the measured value in the wafer status (including color filter) and does not
include characteristics of the glass.

Video Shading Zone Definition

€ H=1945 >
B o
l—
¥
N
V10 4
< >e »re > V =1225
H/8 H/8
ZoneO, I
V/10 ,
| Zonell, I 4
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TENTATIVE

Image Sensor Characteristics Measurement Method

Measurement Conditions

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

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

Color Coding of Physical Pixel Array

The primary color filters of this image sensor are arranged in the layout shown in the figure below. Gr and Gb
represent the G signal on the same line as the R and B signals, respectively. The Gb signal and B signal lines
and the R signal and Gr signal lines are output successively.

Gb B Gb B

R Gr R Gr

Gb B Gb B

R Gr R Gr

Color Coding Diagram

Definition of standard imaging conditions

@ Standard imaging condition I:
Use a pattern box (luminance: 706 cd/m?, color tem perature 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 F5.6. The luminous intensity to the sensor receiving surface at this point is defined as the
standard sensitivity testing luminous intensity.

@ Standard imaging condition 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 11l
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 -30 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.
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TENTATIVE

Measurement Method

1.

Sensitivity

Set the measurement condition to the standard imaging condition |. After setting the electronic shutter
mode with a shutter speed of 1/100 s, measure the Gr and Gb signal outputs (VGr, VGb) at the center of
the screen, and substitute the values into the following formula.

Sg = (VGr + VGb) / 2 x 100/ 30 [mV]

Sensitivity ratio

Set the measurement condition to the standard imaging condition II. After adjusting the average value of
the Gr and Gb signal outputs to 1120 mV, measure the R signal output (VR [mV]), the Gr and Gb signal
outputs (VGr, VGb [mV]) and the B signal output (VB [mV]) at the center of the screen in frame readout
mode, and substitute the values into the following formulas.

VG = (VGr + VGb) / 2
RG = VR / VG
BG = VB/ VG

Saturation signal

Set the measurement condition to the standard imaging condition Il. After adjusting the luminous intensity
to 20 times the intensity with the average value of the Gr and Gb signal outputs, 500 mV, measure the
average values of the Gr, Gb, R and B signal outputs.

Video signal shading

Set the measurement condition to the standard imaging condition Ill. With the lens diaphragm at F2.8,
adjust the luminous intensity so that the average value of the Gr and Gb signal outputs is 1120 mV. Then
measure the maximum value (Gmax [mV]) and the minimum value (Gmin [mV]) of the Gr and Gb signal
outputs, and substitute the values into the following formula.

SH = (Gmax — Gmin) / 1120 x 100 [%)]

Dark signal

With the device junction temperature of 60 °C and the device in the light-obstructed state, divide the output
difference between 1/30 s integration and 1/300 s integration by 0.9, and calculate the signal output converted
to 1/30 s integration. Measure the average value of this output (Vdt [mV]).

Dark signal shading
After the measurement item 5, measure the maximum value (Vdmax [mV]) and the minimum value (Vdmin
[mV]) of the dark signal output, and substitute the values into the following formula.

AVdt = Vdmax — Vdmin [mV]
Line crawl
Set the measurement condition to the standard imaging condition |l. After adjusting the average value of the Gr
signal output to 1120 mV, insert R and B filters and measure the difference between G signal lines (AGIr, AGIb
[mV]) as well as the average values of the G signal outputs (Gar, Gab). Substitute the values into the following
formula.

Lci = (AGIi / Gai) x 100 [%] (i =T, b)
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8. Lag
Adjust the G signal output value generated by strobe light to 80 mV. After setting the strobe light so that it

strobes with the following timing, measure the residual signal (Glag), and substitute the value into the following
formula.

Lag = (Glag / 80) x 100 [%]

woo [ N i N

Strobe light ]
timing
G signal output
80 mV Glag (lag)
Output [ [
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Setting Registers with Serial Communication

This sensor can write and read the setting values of the various registers shown in the Register Map by 4-wire serial
communication and 1°C communication. See the Register Map for the addresses and setting values to be set.
Because the two communication systems are judged at the first communication, once they are judged, the
communication cannot be switched until sensor reset. The pin for 4-wire serial communication and 1°C
communication is shared, so the external pin XCE must be fixed to power supply side when using I°C

communication.

Description of Setting Registers (4-wire)
The serial data input order is LSB-first transfer. The table below shows the various data types and descriptions.

Serial Data Transfer Order

Chip ID Start address Data Data Data e
(8 bit) (8 bit) (8 bit) (8 bit) (8 bit) (8 bit)

Type and Description

Type Description

02h: Write to the CID = 02h register
03h: Write to the CID = 03h register
04h: Write to the CID = 04h register
05h: Write to the CID = 05h register
Chip ID
82h: Read from the CID = 02h register
83h: Read from the CID = 03h register
84h: Read from the CID = 04h register

85h: Read from the CID = 05h register

Designate the address according to the Register Map. When using a communication method that
Address designates continuous addresses, the address is automatically incremented from the previously
transmitted address.

Data Input the setting values according to the Register Map.

Register Communication Timing (4-wire)

Perform serial communication in sensor standby mode or within in the 6XHS period after the falling edge of XVS from
the blanking line output start time after valid line of one frame is finished. (In CSI-2 output master mode, this period is
from the blanking line after FE to before 2 H period from FS.) For the registers marked "V" in the item of Reflection
timing, when the communication is performed in the communication period shown in the figure below they are
reflected by frame reflection timing. For the registers noted “Immediately” in the item of Reflection timing, the settings
are reflected when the communication is performed. (For the immediate reflection registers other than STANDBY,
REGHOLD, XMSTA, SW_RESET, XVSOUTSEL [1:0] and XHSOUTSEL [1:0], set them in sensor standby state.)

Frame reflection register
reflection timing

Recommended serial communication period iCBmmunication prohibited period
><>

XVS

6XHS period 1XHS period

»

xias T 1T 1 11

(]
el2l|g]8 ElE[2|2|2|2|E|2|2[E(2|2|e|efefefele)e
oo |2 2 T T T B T TV R e I i Il i I e e
slz|=|s s|5|5|s|5|5|8|s|s|S|8|2|8|3(2|5|58|2]3
ofolam|m> n|(on|o|d|d|od|d|m|m|fm|e|e|e|e|fe|la]la|o]a

AGAUA AT L~
AL RN
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Register Write and Read (4-wire)
Follow the communication procedure below when writing registers.

(1) Set XCE Low to enable the chip's communication function.
Serial data input is executed using SCK and SDI.

(2) Transmit data in sync with SCK 1 bit at a time from the LSB using SDI. Transfer SDI in sync with
the falling edge of SCK. (The data is loaded at the rising edge of SCK.)

(3) Input the Chip ID (CID = 02h or 03h or 04h or 05h) to the first byte. If the Chip ID differs, subsequent data is
ignored.

(4) Input the start address to the second byte. The address is automatically incremented.

(5) Input the data to the third and subsequent bytes. The data in the third byte is written to the register
address designated by the second byte, and the register address is automatically incremented
thereafter when writing the data for the fourth and subsequent bytes. Normal register data is
loaded to the inside of the sensor and established in 8-bit units.

(6) The register values starting from the register address designated by the second byte are output
from the SDO pin. The register values before the write operation are output. The actual register
values are the input data.

(7)  Set XCE High to end communication.

Follow the communication procedure below when reading registers.

(1) Set XCE Low to enable the chip's communication function.
Serial data input is executed using SCK and SDI.

(2) Transmit data in sync with SCK 1 bit at a time from the LSB using SDI. Transfer SDI in sync with the falling
edge of SCK. (The data is loaded at the rising edge of SCK.)

(3) Input Chip ID (CID = 82h or 83h or 84h or 85h) to the first byte. If the Chip ID differs, subsequent data is
ignored.

(4) Input the start address to the second byte. The address is automatically incremented.

(5) Input data to the third and subsequent bytes. Input dummy data in order to read the registers.
The dummy data is not written to the registers. To read continuous data, input the necessary
number of bytes of dummy data.

(6) The register values starting from the register address designated by the second byte are output
from the SDO pin. The input data is not written, so the actual register values are output.

(7)  Set XCE High to end communication.

Note) When writing data to multiple registers with discontinuous addresses, access to undesired registers
can be avoided by repeating the above procedure multiple times.

Data established timing

A A
Chip ID Start address N bytes of data

Serial Communication (Continuous Addresses)

XCE |

ScK ‘
SDI i
SDO

Data established timing

A A A A
Chip ID Start address N bytes of data Chip ID Start address N bytes of data

Serial Communication (Discontinuous Addresses)
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The serial data input order is MSB-first transfer. The table below shows the various data types and descriptions.

Master

SCL (shared with SCK)

SDA (shared with SDI)
- >

IMX185

e

XCE

Pin connection of serial communication

SLAVE Address
MSB LSB
o | o | 1 1 0 1 0 R/W

* R\W is data direction bit

R/W
R /W bit Data direction
0 Write (Master — Sensor)
1 Read (Sensor — Master)
I°C pin description
Symbol Pin No. Description
SCL (common to SCK) J2 Serial clock input
SDA (common to SDI) F1 Serial data communication

Register Communication Timing (I°C)

In 12C communication system, communication can be performed excluding during the period when communication is
prohibited from the falling edge of XVS to 6H after (1 H period : In CSI-2 output master mode, before 1 H period from
FS). For the registers marked "V" in the item of Reflection timing, when the communication is performed in the
communication period shown in the figure below they are reflected by frame reflection timing. For the registers noted
“Immediately” in the item of Reflection timing, the settings are reflected when the communication is performed. (For
the immediate reflection registers other than STANDBY, REGHOLD, XMSTA, SW_RESET, XVSOUTSEL [1:0] and
XHSOUTSEL [1:0], set them in sensor standby state.) Using REG_HOLD function is recommended for register
setting using 1°C communication. For REG_HOLD function, see “Register Transmission Setting” in “Description of

Functions”.

Frame reflection register
reflection timing

Communication prohibited period

Serial communication period

|/ Serial communication period\‘
<> 77 <>

/L

/L
XVS

6XHS period

6XHS period 1XHS period

A R

>

%ﬁ

XHS

TT T TTTT1

T T T T T T T T T T 11 T T1

Data line
Data line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line

Blank line

Blank line
Data line
Data line
Data line
Data line

Data line
Data line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line
Blank line
Data line
Data line
Data line

«

W\
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I’C Communication Protocol

IMX185LQJ-C

I°C serial communication supports a 16-hit register address and 8-bit data message type.

Slave R Register Register DATA A
S Address I{A Address A Address A [7:0] A
[7:1] w [15:8] [7:0] : A
I:‘ From Master to Slave S : Start Condition RIW=
Sr : Repeated Start Condition 0: Write (Master — Sensor)
D From Slave to Master P : Stop Condition
1: Read (Sensor — Master)
A : Acknowledge
l:‘ Direction depend on operation A : Negative Acknowledge

Communication protocol

Data is transferred serially, MSB first in 8-bit units. After each data byte is transferred, A (Acknowledge) / A
(Negative Acknowledge) is transferred. Data (SDA) is transferred at the clock (SDL) cycle. SDA can change only
while SCL is Low, so the SDA value must be held while SCL is High. The Start Condition is defined by SDA changing
from High to Low while SCL is High. When the Stop Condition is not generated in the previous communication phase
and Start Condition for the next communication is generated, that Start Condition is recognized as a Repeated Start

Condition.

Start condition  MSB LSB

s WU UL

l The data changes while the clock is low l

Start Condition

Bus free state

Stop condition

Stop Condition

Start condition g

l The stop condition is not generated. l

Repeated Start Condition

After transfer of each data byte, the Master or the sensor transmits an Acknowledge / Negative Acknowledge and
release (does not drive) SDA. When Negative Acknowledge is generated, the Master must immediately generate the

Stop Condition and end the communication.

see. [\

Acknowledge and Negative Acknowledge
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mmunication Read/Write Operation

This sensor supports the following four read operations and two write operations.

Single Read from Random Location

The sensor has an index function that indicates which address it is focusing on. In reading the data at an optional
single address, the Master must set the index value to the address to be read. For this purpose it performs dummy

write

operation up to the register address. The upper level of the figure below shows the sensor internal index

value, and the lower level of the figure shows the SDA I/O data flow. The Master sets the sensor index value to M
by designating the sensor slave address with a write request, then designating the address (M). Then, the Master
generates the Start Condition. The Start Condition is generated without generating the Stop Condition, so it
becomes the Repeated Start Condition. Next, when the Master sends the slave address with a read request, the
sensor outputs an Acknowledge immediately followed by the index address data on SDA. After the Master
receives the data, it generates a Negative Acknowledge and the Stop Condition to end the communication.

. . Index
Previous index value >< Index M >< M1
Slave Register Register Slave DATA _
S Address 0|A Address A Address A [Sr| Address 11A [7:0] A|P
[7:1] [15:8] [7:0] [7:1] ’

Index, value M

|:| From Master to Slave S : Start Condition P : Stop Condition A : Acknowledge

I:I From Slave to Master Sr: Repeated Start Condition A : Negative Acknowledge

Single Read from Random Location

Single Read from Current Location

After t

he slave address is transmitted by a write request, that address is designated by the next communication

and the index holds that value. In addition, when data read/write is performed, the index is incremented by the
subsequent Acknowledge/Negative Acknowledge timing. When the index value is known to indicate the address
to be read, sending the slave address with a read request allows the data to be read immediately after

Ackno

wledge. After receiving the data, the Master generates a Negative Acknowledge and the Stop Condition to

end the communication, but the index value is incremented, so the data at the next address can be read by
sending the slave address with a read request.

i i Index Index
Previous index value, K >< Kt >< s
Slave Slave
S| Address |1[A D[7A Ef\ AlpP S| Address [1]|A D[¢ -l(;f AlP
[7:1] . [7:1] :

D From Master to Slave S : Start Condition A : Acknowledge

D From Slave to Master P : Stop Condition A : Negative Acknowledge

Single Read from Current Location
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Sequential Read Starting from Random Location

In reading data sequentially, which is starting from an optional address, the Master must set the index value to the
start of the addresses to be read. For this purpose, dummy write operation includes the register address setting.
The Master sets the sensor index value to M by designating the sensor slave address with a read request, then
designating the address (M). Then, the Master generates the Repeated Start Condition. Next, when the Master
sends the slave address with a read request, the sensor outputs an Acknowledge followed immediately by the
index address data on SDA. When the Master outputs an Acknowledge after it receives the data, the index value
inside the sensor is incremented and the data at the next address is output on SDA. This allows the Master to read
data sequentially. After reading the necessary data, the Master generates a Negative Acknowledge and the Stop
Condition to end the communication.

. . ndex  \/ Index Index
Previous index value, K >< Index M >< M+1 >< >< (M+L-1) >< (M+L)

Slave Register Register Slave _
S| Address |0 | A Address |A| Address |A|Sr[ Address|1]|A D[¢ Ef A EE7A Ef A A E;? ;f A|P
[7:1] [15:8] [7:0] [7:1] : : :
\/ Y
Index, value M L bytes of data
|:| From Master to Slave S : Start Condition P : Stop Condition A : Acknowledge
I:I From Slave to Master Sr: Repeated Start Condition A : Negative Acknowledge

Sequential Read Starting from Random Location

Sequential Read Starting from Current Location

When the index value is known to indicate the address to be read, sending the slave address with a read request
allows the data to be read immediately after the Acknowledge. When the Master outputs an Acknowledge after it
receives the data, the index value inside the sensor is incremented and the data at the next address is output on
SDA. This allows the Master to read data sequentially. After reading the necessary data, the Master generates a
Negative Acknowledge and the Stop Condition to end the communication.

Index K Index Index Index
K+1 (K+L-1) (M+L)

Slave
DATA DATA DATA =
S Add.ress 11A [7:0] A [7:0] A A [7:0] A|P
[7:1]
L bytes of data
D From Master to Slave S : Start Condition A : Acknowledge
D From Slave to Master P : Stop Condition A : Negative Acknowledge

Sequential Read Starting from Current Location
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The Master sets the sensor index value to M by designating the sensor slave address with a write request, and
designating the address (M). After that the Master can write the value in the designated register by transmitting the
data to be written. After writing the necessary data, the Master generates the Stop Condition to end the

communication.

Previous index value

X

Index M ><

Index
M+1

Slave Register Register DATA A
S| Address 0OfA Address A Address A 17:0] /I[P
[7:1] [15:8] [7:0] ’ A
~

Index, value M

D From Master to Slave S : Start Condition

D From Slave to Master P : Stop Condition

Sequential Write Starting from Random Location

A : Acknowledge

A : Negative Acknowledge

Single Write to Random Location

The Master can write a value to register address M by designating the sensor slave address with a write request,
designating the address (M), and then transmitting the data to be written. After the sensor receives the write data, it
outputs an Acknowledge and at the same time increments the register address, so the Master can write to the next
address simply by continuing to transmit data. After the Master writes the necessary number of bytes, it generates
the Stop Condition to end the communication.

Index, value M

D From Master to Slave S : Start Condition

D From Slave to Master P : Stop Condition

L bytes of data

A : Acknowledge

. . Index Index Index
Previous index value >< Index M >< M+1 >< >< (M+L-1) >< (M+L)
Slave Register Register A
S | Address A| Address A Address A D[¢ B]A A D[7A E? A A D[7A E? 1P
[7:1] [15:8] [7:0] : : : A
—

A : Negative Acknowledge

Sequential Write Starting from Random Location
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Register Map

In 4-wire serial communication, this sensor has a total of 1020 bytes of registers, composed of registers with
addresses 00h to FFh that correspond to Chip ID = 02h (write mode) / 82h (read mode), registers with addresses 00h
to FFh that correspond to Chip ID = 03h (write mode) /83h (read mode), registers with addresses 00h to FFh that
correspond to Chip ID = 04h (write mode) /84h (read mode).and registers with addresses 00h to FFh that correspond
to Chip ID = 05h (write mode) /85h (read mode). Use the initial values for empty address. Some registers must be
change from the initial values, so the sensor control side should be capable of setting 1020 bytes. IC communication
has also the same number of registers, so perform the same way above. See the table below and on the following
pages for 4-wire serial communication and IC communication address correspondence.

The register setting of Chip ID = 05h (write mode) /85h (read mode) is only for CSI-2 output mode. Therefore these
registers need not be set in low-voltage LVDS output modes.

(1)  4-wire serial communication: Chip ID = 02h / I’C communication: 30**h

Default value
Address . Register - after reset Reflection
Bit Description L
) 2 Name By By timing
4-wire IC .
register | address
Standby
0 |STANDBY 0: Operating 1h Immediately
1: Standby
1 Fixed to "0" Oh
2 Fixed to "0" Oh
00h 3000h 3 Fixed 10 0" on 01h
4 Fixed to "0" Oh
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
Register hold
o |rEGHOLD (I.:unctiqn not to update V reflection register) oh Immediately
0: Invalid
1: Valid
1 Fixed to "0" Oh
01h 3001h 2 Fixed to "0" Oh 00h
3 Fixed to "0" Oh
4 Fixed to "0" Oh
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
Setting of master mode operation
0 |XMSTA 0: Master mode operation start 1h Immediately
1: Master mode operation stop
1 Fixed to "0" Oh
2 Fixed to "0" Oh
02h 3002h 3 Fixed 10 0" on 01h
4 Fixed to "0" Oh
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
Software reset
0 |SW_RESET 0: Operating Oh Immediately
1: Reset
1 Fixed to "0" Oh
2 Fixed to "0" Oh
03h 3003h 3 Fixed 10 0" on 00h
4 Fixed to "0" Oh
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
04h 3004h | [7:0] Fixed to "10h" 10h 10h
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Default value
Address , Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address
AD conversion bits setting
0 ADBIT 0: 10 bit, 1:12 bit 1h v
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "0" Oh
05h 3005h P\zﬁdp;szﬁzg ZeDttér}gr \;vlz)en 10-bit AD conversion o1h
4 |STD12EN 0: No bit shift on v
1: 2 bit shift leftward (AD 12 bit normalization)
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
0
1 Drive mode setting
2| MODE [5:0] 00h: All-pix scan mode _— 00h v
06h 3006h 3 22h: Horlzor)tal / ver.tlc.:al 2/2-line bining readout mode 00h
4 Others: Setting prohibited
5
6 Fixed to "0" Oh
7 Fixed to "0" Oh
o |VREVERSE V.ertical V) fiirection readout inversion control oh v
0:Normal, 1:Inverted
1 |HREVERSE H.orizontal (}.-I) direction readout inversion control oh v
0:Normal, 1:Inverted
2 Fixed to "0" Oh
3 Fixed to "0" Oh
0o7h | 3007h 4 Window mode setting 10h
0: WUXGA mode
5 1: 1080p mode
WINMODE [3:0] |2: 720p mode 1h \%
6 4: Window cropping mode (from WUXGA mode)
7 5: Window cropping mode (from 1080p mode)
6: Window cropping mode (from 720p mode)
[ osh [ 3008nh | [7:0] |Fixed to "10n" 10h 10h
Frame rate grade setting
0 0: High speed mode,
1: Middle speed mode,
FRSEL [1:0] 2: Low speSd mode 2h v
1 3: Setting prohibited
See the detailed description in register list for each mode
09h 3009h 2 Fixed t0 "0" oh 02h
3 Fixed to "0" Oh
4 Fixed to "0" Oh
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
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Default value
Address , Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address
0 LSB
1
2
3
OAh 300AR 4 EI:_(}:]LEVEL Black level offset value setting OFOh Fon \%
5
6
7
0 MSB
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "0" Oh
0Bh 300Bh 2 Fixed 1 0" on 00h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
0Ch 300Ch | [7:0] Fixed to "00h" 00h 00h
0Dh 300Dh | [7:0] Fixed to "00h" 00h 00h
OEh 300Eh | [7:0] Fixed to "01h" 01h 01h
OFh 300Fh | [7:0] Fixed to "01h" 01h 01h
10h 3010h | [7:0] Fixed to "39h" 39h 39h
11h 3011h | [7:0] Fixed to "00h" 00h 00h
12h 3012h | [7:0] Fixed to "50h" 50h 50h
13h 3013h | [7:0] Fixed to "00h" 00h 00h
0 LSB
1
2
14h 3014h 3 GAIN [7:0] Gain setting 00h 00h \
5
6
7 MSB
15h 3015h | [7:0] Fixed to "00h" 00h 00h
16h 3016h | [7:0] Fixed to "08h" 08h 08h
17h 3017h | [7:0] Fixed to "00h" 00h 00h
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Default value
Address , Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address
0 LSB
1
2
3
18h 3018h 2 65h
5
6 . .
! V(eErgcai_SpE_m Settlpg de. Invalid in sl de)
ective in master mode. Invalid in slave mode
2 VMAX [16:0] For details, see the item of "Slave Mode and Master Mode" 00465h v
5 in the section of "Description of Various Functions"
3
19h 3019h 2 04h
5
6
7
0 MSB
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "0" Oh
1Ah 301Ah 2 Fixed 10 0" on 00h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
0 LSB
1
2
3
1Bh 301Bh 2 98h
5
6 Horizontal span setting
7 . (Effective in master mode. Invalid in slave mode)
0 HMAX [15:0] For details, see the item of "Slave Mode and Master Mode" 0898h v
1 in the section of "Description of Various Functions".
2
3
1Ch 301Ch 2 08h
5
6
7 MSB
1Dh 301Dh | [7:0] Set to "08h" FFh FFh
1Eh 301Eh | [7:0] Set to "02h" 01h 01h
1Fh 301Fh | [7:0] Fixed to "00h" 00h 00h

38



SONY IMX185LQJ-C
Default value
Address , Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address

0 LSB
1
2
3

20h 3020h 2 00h
5
6
7 . .
0 |SHS1[16:0] Storage time adjustment 00000h v
1 Designated in line units
2
3

21h 3021h 2 00h
5
6
7
0 MSB
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "0" Oh

22h 3022h 2 Fixed 10 0" on 00h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh

23h 3023h | [7:0]

to to Do not rewrite

35h 3035h | [7:0]
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Default value
Address , Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address

0 LSB
1 In window cropping mode
2 E/‘\ll:lcl)\]lWV_OB E/VOB.sizled.designa;tion 10h \%
3 ertical direction

36h 3036h 2 MSB 10h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh

37h 3037h | [7:0] Fixed to "00h" 00h 00h
0 LSB
1
2
3

38h 3038h ) . 00h
4 In window cropping mode
5 |WINPV [10:0] Designation of upper left coordinate for 000h \%
6 cropping position (Vertical position)
7
0
1
2 MSB
3 Fixed to "0" Oh

39h 303%h 2 Fixed 100" oh 00h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
0 LSB
1
2
3

3Ah 303Ah ) . Coh
4 In window cropping mode
5 |WINWYV [10:0] Cropping size designation 4C%h \%
6 (Vertical direction)
7
0
1
2 MSB
3 Fixed to "0" Oh

3Bh 303Bh 2 Fixed 10 0" on 04h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
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Default value
Address , Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address
0 LSB
1
2
3 ] )
3Ch 303Ch 2 In window cropping mode 00h
5 |WINPH [10:0] DeS|g.nat|0n of upper I.eft coordln.a.te for 000h v
6 cropping position (horlzgntal position)
= Set to become the multiple of four
0
1
2 MSB
3 Fixed to "0" Oh
3Dh 303Dh 4 Fixed to "0" Oh 00h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
0 LSB
1
2
3 ) )
3Eh | 303Eh 2 In window cropping mode 9Ch
5 |WINWH [10:0] |CrOPPing size designation 79Ch v
6 (horizontal direction) _ ‘
= Set to become the multiple of eight and plus four
0
1
2 MSB
3 Fixed to "0" Oh
3Fh 303Fh 2 Fixed 1 0" on 07h
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
40h 3040h | [7:0] Fixed to "01h" 01h 01h
41h 3041h | [7:0] Fixed to "00h" 00h 00h
42h 3042h | [7:0] Fixed to "01h" 01h 01h
43h 3043h | [7:0] Fixed to "00h" 00h 00h
Number of output bit setting
0 |ODBIT 0:10 bit, 1:12 bit 1h Immediately
Set to”1” in CSI-2 output mode
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "0" Oh
44h 3044h 4 Output system selection E1lh
5 6h: Parallel low-voltage LVDS DDR output
OPORTSEL Dh: Serial low-voltage LVDS 2 ch DDR output Eh Immediately
6 |[3:0] Eh: Serial low-voltage LVDS 4 ch DDR output / CSI-2
output
7
Others: Setting prohibited
ash | 3045h | [7:0] ] Fixed to "01h" 01h 01h
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Default value
Address . Register - after reset Reflection
Bit Description .
Awire ec Name Ey By timing
register | address
0 Fixed to "0" Oh
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "0" Oh
46h 3046h 4 XVS pulse width setting in master mode 00h
XVSLNG [1:0] (Invalid in slave mode) Oh Immediately
5 0: 1H, 1: 2H, 2: 4H, 3: 8H
6 Fixed to "0" Oh
7 Fixed to "0" Oh
0 Fixed to "0" Oh
1 Fixed to "0" Oh
2 Fixed to "0" Oh
3 Fixed to "1" 1h
47h 3047h 4 XHS pulse width setting in master mode 08h
XHSLNG [1:0] (Invalid in slave mode) Oh Immediately
5 0: Min. to 3: Max.
6 Fixed to "0" Oh
7 Fixed to "0" Oh
‘ 48h ‘ 3048h ‘ [7:0] ‘ Set to "33h" 13h ‘ 13h ‘ Immediately
0 XVS pin setting in master mode
XVSOUTSEL 0:Output High settin .
[L:0] 2:VS$NC O?Jtput ’ Oh Immediately
1 Others: Setting prohibited
5 XHS pin setting in master mode
ion | anugn [——ISOUTSEL |00upHnceng on | oo | meoasy
8 Others: Setting prohibited
4 Fixed to "0" Oh
5 Fixed to "0" Oh
6 Fixed to "0" Oh
7 Fixed to "0" Oh
4Ah 304Ah | [7:0]
to to Do not rewrite
5Bh 305Bh | [7:0]
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Add Default value
ress . Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address

5Ch 305Ch | [7:0] [INCKSEL1[7:0] |The value is setaccording to INCK Setting 20h 20h Immediately
5Dh 305Dh | [7:0] INCKSEL2 [7:0] |The value is set according to INCK Setting 00h 00h Immediately
5Eh 305Eh | [7:0] INCKSEL3 [7:0] ' |The value is set according to INCK Setting 18h 18h Immediately
5Fh 305Fh | [7:0] |INCKSEL4 [7:0] |[The value is set according to INCK Setting 00h 00h Immediately
60h 3060h | [7:0] Fixed to "00h" 00h 00h
61h 3061h | [7:0] Fixed to "01h" 01lh 01lh
62h 3062h | [7:0] Fixed to "08h" 08h 08h
63h 3063h | [7:0] [INCKSEL5[7:0] |The value is set according to INCK Setting E8h E8h Immediately
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dd Default value
Address . Register - after reset Reflection
Bit Description .
) 5 Name By By timing
4-wire IC -
register | address
64h 3064h | [7:0]
to to Do not rewrite
AOh 30A0h | [7:0]
Alh [ 30Ath [ [7:0] Do not rewrite 44h 44h
A2h 30A2h | [7:0]
to to Do not rewrite
FFh | 30FFh | [7:0]

*1

*2

There are two different register reflection timing. Values are reflected immediately after writing to register noted
as “Immediately”, or at the frame reflection register reflection timing described in the item of “Register
Communication Timing” in the section of “Setting Registers with Serial Communication” for registers noted as “V”
in the Reflection timing column of the Register Map. For the immediate reflection registers other than STANDBY,
REGHOLD, XMSTA, SW_RESET, XVSOUTSEL [1:0] and XHSOUTSEL [1:0], set them in sensor standby state.

Do not rewrite to addresses not listed in the Register Map. Doing so may result in operation errors.

However, in 4-wire serial communication, other registers that requires communication to address not listed
above may be added, so addresses up to FFh should be supported for CID = 02h, 03h, 04h and 05h. (In 1’c
communication, the address 3000h to 30FFh, 3100h to 31FFh, 3200h to 32FFh and 3300h to 33FFh should be
available.)
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(2)  4-wire serial communication: Chip ID = 03h / I°C communication: 31**h

Address Default
) 5 Setting value value
4-wire I‘c after reset

1Dh 311Dh OAh 08h
23h 3123h OFh 07h
26h 3126h Do not rewrite DFh
47h 3147h 87h B4h
EOh 31E0h Do not rewrite 01lh
Elh 31E1h 9Eh 00h
E2h 31E2h 01lh 00h
E5h 31E5h 05h 00h
E6h 31E6h 05h 00h
E7h 31E7h 3Ah 3Dh
E8h 31E8h 3Ah 3Dh

Communication

prohibited

Do not rewrite to addresses not listed in the Register Map. Doing so may result in operation

errors. However, in 4-wire serial communication, other registers that requires communication to address not listed
above may be added, so addresses up to FFh should be supported for CID = 02h, 03h, 04h and 05h. (In 1’c
communication, the address 3000h to 30FFh, 3100h to 31FFh, 3200h to 32FF and 3300h to 33FFh should be
available.)

"2 These registers are communication prohibited. Do not write and read.
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(38)  4-wire serial communication: Chip ID =04h / I°C communication: 32**h
Address Setting D\gﬁlgt Address Setting Dv(;flilélt Address Setting D\gﬁgt
awire | e | vaue | after avire| rc | value | after avire| pc | vAue | after
03h 3203h C8h CDh 90h | 3290h 42h 39h DOh | 32DO0Oh B6h BBh
07h 3207h 54h 4Bh 91h 3291h 51h Ci1h D1h 32D1h COh 10h
13h 3213h 16h 1Bh 92h 3292h 1Eh 1Dh D2h 32D2h 0Bh 0Ch
15h 3215h F6h EDh 94h 3294h C4h Coh D4h 32D4h E2h E7h
1Ah 321Ah 14h 19h 95h 3295h 20h 70h D5h 32D5h 40h 90h
1Bh 321Bh 51h Alh 97h 3297h 50h 47h D8h 32D8h 4Eh 45h
29h 3229h E7h ECh 98h 3298h 31h Alh D9%h 32D%h Alh 11h
2Ah 322Ah FOh 40h 99h 3299h 1Fh 1Eh ECh | 32ECh FOh 60h
2Bh 322Bh 10h 11h 9Bh | 329Bh COh C5h
31h 3231h E7h ECh 9Ch | 329Ch 60h BOh
32h 3232h FOh 40h 9Eh | 329Eh 4Ch 43h
33h 3233h 10h 11h 9Fh | 329Fh 71h Elh
3Ch 323Ch E8h EDh AOh | 32A0h 1Fh 1Eh
3Dh 323Dh 70h COh A2h | 32A2h B6h BBh
43h 3243h 08h 0Dh A3h | 32A3h COh 10h
44h | 3244h Elh 31h A4h | 32A4h | O0Bh 0Ch
45h 3245h 10h 11h A9h | 32A%9h 24h 29h
47h | 3247h E7h ECh AAh | 32AAh | 41h 91h
48h 3248h 60h DOh BOh | 32BOh 25h 2Ah
49h | 3249h 1Eh 1Dh Bih | 32B1h | 51h Alh
4Bh | 324Bh 00h 05h B7h | 32B7h | 1Ch 21h
4Ch 324Ch 41h 91h B8h | 32B8h Ci1h 11h
50h 3250h 30h AOh B9h | 32B9h 12h 13h
51h 3251h 0Ah 08h BEh | 32BEh 1Dh 22h
52h 3252h FFh D4h BFh | 32BFh D1h 21h
53h 3253h FFh 20h COh | 32COh 12h 13h
54h 3254h FFh 1Dh C2h | 32C2h A8h ADh
55h 3254h 02h 03h C3h | 32C3h COh 10h
57h 3257h FOh 60h C4h | 32C4h 0Ah 0Bh
5Dh 325Dh EEh F3h C5h | 32C5h 1Eh 23h
5Eh 325Eh AOh FOh Cé6h | 32C6h 21h 71h
60h 3060h 03h 00h Co9h | 32C9h BOh B5h
61h 3261h 61h 5Eh CAh | 32CAh 40h 90h
66h 3266h 30h 00h CCh | 32CCh 26h 2Bh
67h 3267h 05h 05h CDh | 32CDh Alh F1h
75h 3275h E7h ECh
81lh 3281h EAh EFh
82h 3282h 70h COh
85h 3285h FFh F6h
8Ah 328Ah FOh 60h
8Dh 328Dh B6h BBh
8Eh 328Eh 40h 90h

Do not rewrite to addresses not listed in the Register Map. Doing so may result in operation
errors. However, in 4-wire serial communication, other registers that requires communication to address not listed
above may be added, so addresses up to FFh should be supported for CID = 02h, 03h, 04h and 05h. (In I°C
communication, the address 3000h to 30FFh, 3100h to 31FFh, 3200h to 32FFh and 3300h to 33FFh should be
available.)
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4 4-wire serial communication: Chip ID = 05h / I’C communication: 33*h
p

The register setting of Chip ID = 05h is only for CSI-2 output mode. Therefore these registers need not be
set in low-voltage LVDS output modes.
Address

- bit Register Description Default value Re.ﬂe.ction RW
4-wire ’c Name after reset timing
00h 3300h [7:0] Fixed to “11h” 11h RW
01h 3301h [7:0] Fixed to “11h” 11h RW
02h 3302h [7:0] Fixed to “00h” 00h RW
[3:0] Fixed to “Oh” RW
03h 3303h [5:4] | REPETITION [1:0] *Refer to “Readout Drive Modes” section. 00h \% RW
[7:6] Fixed to “Oh” RW
04h 3304h [7:0] Fixed to “00h” 00h RW
Physically connect the Lane number
(1:0] | PHYSICAL Lane NUM 1:y2Lané,, 3: 4Lane Immediately RW
0sh 3305h (0] Other: Setting prohibited 03h
[7:2] Fixed to “Oh” RW
06h 3306h [7:0] Fixed to “00h” 00h RW
07h 3307h [7:0] Fixed to “00h” 00h RW
08h 3308h [7:0] Fixed to “00h” 00h RW
09h 3309h [7:0] Fixed to “00h” 00h RW
0Ah | 330Ah | [7:0] Fixed to “00h” 00h RW
0Bh | 330Bh | [7:0] Fixed to “00h” 00h RW
0Ch 330Ch [7:0] Fixed to “00h” 00h RW
0Dh | 330Dh | [7:0] Fixed to “00h” 00h RW
OEh | 330Eh | [7:0] Fixed to “00h” 00h RW
OFh 330Fh [7:0] Fixed to “OFh” OFh RW
10h 3310h [7:0] Fixed to “20h” 20h RW
11h 3311h [7:0] Fixed to “00h” 00h RW
12h 3312h [7:0] Fixed to “00h” 10h RW
13h 3313h [7:0] Fixed to “01h” 01h RW
(50] |0B_SIZE_V[5:0] Vertical (V) direction QB width setting. 08h v RW
14h 3314h *Refer to each operating setting.

Vertical (V) direction NULLO width setting.

[5:0] | NULLO_SIZE_V [5:0] . . 01h \Y RW
15h 3315h *Refer to each operating setting.
[7:6]
(5:0] |NULLL SIZE_V [5:0] Vertical (V) direction NULLl YVIdth setting. 04h v RW
16h 3316h *Refer to each operating setting.
[7:6]
(5:0] | NULL2_SIZE_V [5:0] Vertical (V) direction NULLZ YVIdth setting. 04h v RW
17h 3317h *Refer to each operating setting.
[7:6]
18h 3318h [7:0] | PIC_SIZE_V [7:0] Vertical (V) direction effective pixel width 49h v RW
. . setting. *Refer to each operating setting.
19h 3310h [3:0] |PIC_SIZE_V [11:8] 04h
[7:4] Fixed to “Oh” Oh RW
1Ah 331Ah [7:0] Fixed to “01h”. 01h RW
1Bh 331Bh [7:0] Fixed to “00h”. 00h RW
1Ch 331Ch [7:0] Fixed to “40h” 40h RW
1Dh 331Dh [7:0]
to to to Do not rewrite
2Bh 332Bh [7:0]
2ch | 332ch | [7:0] | THSEXIT [7:0] Global Timing Setting 3Fh v RW
*Refer to each operating modes
2Dh | 332Dh | [7:0] | TCLKPRE [7:0] Global Timing Setting 1Fh v RW
*Refer to each operating modes
2Eh | 332Eh | [7:0] | TLPXESC [7:0] Global Timing Setting 03h Immediately RW
*Refer to each operating modes
2Fh 332Fh [7:0]
to to to Do not rewrite
3Dh 333Dh [7:0]
LSB
3Eh | 333Eh [7:0] | CSI_DT_FMT [7:0] 0Ch
RAW10 : 0AOAh v RW
RAW12 : 0COCh
3Fh 333Fh [7:0] | CSI_DT_FMT [15:8] 0Ch

MSB
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Address f ;
. bit Register Description Default value Relflelcuon RW
4-wire c Name after reset timing
. . Lane number setting. )
40h 3340h [1:0] | CSI_Lane_MODE [1:0] 1: 2Lane, 3: 4Lane 03h Immediately RW
[7:2] Fixed to “00h’. RW
LSB
41h | 3341h | [7:0] |INCK_FREQ [7:0] 20h
Master Clock Frequency
1B0Oh : INCK = 27 MHz
3600h : INCK = 54 MHz Immediately RW
2520h : INCK = 37.125 MHz
42h 3342h [7:0] | INCK_FREQ [15:8] 4A40h : INCK = 74.25 MHz 25h
MSB
43n | 3343h | [7:0] |TCLK_POST [7:0] Global Timing Setting 67h v RW
*Refer to each operating modes
44h | 3344h | [7:0] | THS_PREPARE [7:0] Global Timing Setting 17h v RW
*Refer to each operating modes
45h | 3345h | [7:0] | THS_ZERO_MIN [7:0] Global Timing Setting 47h v RW
*Refer to each operating modes
a6h | 3346h | [7:0] | THS_TRAIL[7:0] Global Timing Setting 27h v RW
*Refer to each operating modes
a7h | 3347h | [70] |TCLK TRAIL MiN[7g) | 0P8l Timing Setting 1Fh v RW
*Refer to each operating modes
48h | 3348h | [7:0] | TCLK_PREPARE [7:0] Global Timing Setting 17h v RW
*Refer to each operating modes
40h | 3349h | [7:0] | TCLK_ZERO [7:0] Global Timing Setting 77h v RW
*Refer to each operating modes
lobal Timi i
4Ah | 338Ah | [7:0] | TLPX [7:0] Global Timing Setting 27h v RW
*Refer to each operating modes
4Bh 334Bh
to to Do not rewrite
4Dh 334Dh
LSB
4Eh | 334Eh | [7:0] |INCK_FREQ2 [7:0] 13Dh : INCK = 27 MHz 67h
1B4h : INCK = 37.125 MHz ,
279h : INCK = 54 MHz mmediately | RW
367h : INCK = 74.25 MHz
4Fh 334Fh [2:0] | INCK_FREQ2 [10:8] MSB 03h
[7:3] Fixed to “00h” RW
50h 3350h
to to Do not rewrite
80h 3380h
Readout Register Hold enable
[0] REG_HOLD_OUTPUT Register: REGHOLD — ROdynamic
8lh | 33810 Address™: 3001h oon
[7:1] Fixed to “Oh” ROstatic
82h 3382h [7:0] Fixed to “00h” 00h ROstatic
83h 3383h [7:0] Fixed to “00h” 00h ROstatic
84h 3384h [7:0] | MODEL_ID [7:0] Sensor type name 85h N ROstatic
85h | 3385h | [7:0] | MODEL ID [15:8] 0185h = IMX185 01h
86h 3386h [7:0] Fixed to “01h” 0lh ROstatic
87h 3387h [7:0] Fixed to “01h” 0lh — ROstatic
Readout counted frame number.
88h 3388h [7:0] | FRM_CNT [7:0] Count range: 1 to 254d 00h - ROdynamic
In standby: 0d
89h | 33890 | [7:0]
8Ah 338Ah [7:0] | DT_PEDESTAL [7:0] Readout Black level setting. FOh
. . Register: BLKLEVEL — ROdynamic
8Bh 338Bh [7:0] | DT_PEDESTAL [15:8] Address™: 0x300A-300B 00h
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Address bit Register Description Default value | Reflection RW
4-wire ’c Name after reset timing
8Ch 338Ch [7:0] |ccP_DT_FMT[7:0] Readout CSI-2 Output data format och
Register: CSI_DT_FMT — ROdynamic
8Dh 338Dh [7:0] | CCP_DT_FMT [15:8] Address™: 0x333E-333F 0Ch
8Eh 338Eh [7:0] Fixed to “00h” 00h ROstatic
8Fh 338Fh [7:0] Fixed to “00h” 00h ROstatic
90h 3390h [7:0] Fixed to “00h” 00h ROstatic
91h 3391h [7:0] Fixed to “FOh” FOh ROstatic
92h 3392h [7:0] Fixed to “00h” 00h ROstatic
93h 3393h [7:0] Fixed to “01h” 01h ROstatic
94h 3394h [7:0] Fixed to “00h” 00h ROstatic
95h 3395h [7:0] Fixed to “00h” 00h ROstatic
96h 3396h [7:0] Fixed to “00h” 00h ROstatic
97h 3397h [7:0] Fixed to “00h” 00h ROstatic
98h 3398h [7:0] Fixed to “FOh” FOh ROstatic
99h 3399h [7:0] Fixed to “00h” 00h ROstatic
9Ah 339Ah [7:0] Fixed to “01h” 01h ROstatic
9Bh 339Bh [7:0] Fixed to “00h” 00h ROstatic
9Ch 339Ch [7:0] Fixed to “FOh” FOh ROstatic
9Dh 339Dh [7:0] Fixed to “00h” 00h ROstatic
9Eh | 339Eh | [7:0] | GAIN_GLOBAL [7:0] Readout gain setting value. 00h
Register: GAIN — ROdynamic
9Fh | 339Fh | [7:0] |GAIN_GLOBAL[15:8] Address™: 0x3014 00h
AOh 33A0h [7:0] | SHUTTER_TIMEL1 [7:0] Readout SHS1 Setting value 00h
Alh | 33Alh | [7:0] |SHUTTER_TIME1 [15:8] Register: SHS1 00h — ROdynamic
A2h | 33A2h | [7:0] |SHUTTER_TIME1[23:16] |Address™: 0x3020-3022 00h
A3h 33A3h [7:0] Fixed to “00h”. 00h ROstatic
Adh 33A4h [7:0] Fixed to “00h”. 00h ROstatic
A5h 33A5h [7:0] Fixed to “00h”. 00h ROstatic
A6h 33A6h [7:0] Fixed to “00h”. 00h ROstatic
A7h 33A7h [7:0] Fixed to “00h”. 00h ROstatic
A8h 33A8h [7:0] Fixed to “00h”. 00h ROstatic
A9h 33A%h [7:0] Fixed to “00h”. 00h ROstatic
AAh 33AAh [7:0] Fixed to “00h”. 00h ROstatic
ABh | 33ABh [7:0] Fixed to “00h”. 00h ROstatic
ACh | 33ACh [7:0] Fixed to “00h”. 00h ROstatic
ADh | 33ADh [7:0] Fixed to “00h”. 00h ROstatic
AEh | 33AEh [7:0] Fixed to “00h”. 00h ROstatic
AFh 33AFh [7:0] Fixed to “00h”. 00h ROstatic
BOh 33B0h [7:0] Fixed to “00h”. 00h ROstatic
Blh 33Blh [7:0] Fixed to “00h”. 00h ROstatic
B2h 33B2h [7:0] Fixed to “00h”. 00h ROstatic
B3h 33B3h [7:0] Fixed to “00h”. 00h ROstatic
B4h 33B4h [7:0] | FRM_LENGTH [7:0] In master mode 65h
Readout XHS numbers of 1 frame period. .
B5h 33B5h [7:0] | FRM_LENGTH [15:8] Register: VMAX P 04h — ROdynamic
B6h 33B6h [7:0] | FRM_LENGTH [23:16] Address“:0x3018-301A 00h
In master mode
B7h 33B7h [7:0] | LINE_LENGTH [7:0] Readout clock number of 1 H period. 98h )
Register: HMAX - ROdynamic
B8h 33B8h [7:0] |LINE_LENGTH [15:8] Address™0x301B-301C 08h
In Window cropping mode
BOh | 33BSh | [7:0] | X_ADD_STA[7:0] Readout X-direction starting address 00h
coodinates — ROdynamic
BAh | 33BAh | [7:0] |X_ADD_STA[15:] Register: WINPH 00h
Address ":0x303C-303D
In Window cropping mode
BBh | 33BBh | [7:0] | Y_ADD_STA[7:0] Readout Y-direction starting address 00h
coodinates — ROdynamic
BCh | 33BCh | [7:0] |Y_ADD_STA[15:8] Register: WINPV 00h
Address “:0x3038-3039
BDh | 33BDh | [7:0] |X_ADD_END [7:0] In Window cropping mode 9Bh
Readout X-direction end address — ROdynamic
BEh | 33BEh | [7:0] |X_ADD_END [15:8] coordinates 07h
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Address bit Register Description Default value | Reflection RW
4-wire c Name after reset timing
BFh | 33BFh | [7:0] |Y_ADD_END [7:0] In Window cropping mode csh
Readout Y-direction end address — ROdynamic
coh | 33coh | [7:0] |Y_ADD_END [15:8] coordinates. 04h
Cih | 33Cih | [7:0] |X_OUT_SIZE [7:0] In Window cropping mode 9ch
Readout X-direction extraction width. .
Register: WINWH - ROdynamic
C2h | 33C2h | [7:0] |X_OUT_SIZE [15:8] Address*0x303E-303F 07h
c3n | 33c3n | [7:0] |Y_OUT_SIZE [7:0] In Window cropping mode coh
Readout Y-direction extraction width. )
h — ROdynamic
cah | 33cah | [7:0] |Y_OUT SIZE [15:8] Register: WINWV 04h
) - = ) Address ":0x303A-303B
Readout Scaling mode
[1:0] | SCALE_MODE [1:0] 00h: Normal, 01h:V Inverted — ROdynamic
Csh 33C5h 10h: H Inverted, 11h: V&H Inverted 00h
[7:2] Fixed to “00h” ROstatic
C6h 33C6h [7:0] Fixed to “00h” 00h ROstatic
C7h 33C7h [7:0] Fixed to “00h” 00h ROstatic
C8h 33C8h [7:0] Fixed to “00h” 00h ROstatic
C9%h 33Co%h [7:0] Fixed to “00h” 00h ROstatic
CAh 33CAh [7:0] Fixed to “00h” 00h ROstatic
CBh 33CBh [7:0] Fixed to “9Bh” 9Bh ROstatic
CCh | 33CCh [7:0] Fixed to “07h” 07h ROstatic
CDh 33CDh [7:0] Fixed to “FOh” FOh ROstatic
CEh 33CEh [7:0] Fixed to “04h” 04h ROstatic
CFh 33CFh [7:0] Fixed to “7Ch” 7Ch ROstatic
DOh 33D0h [7:0] Fixed to “01h” 01h ROstatic
D1h 33D1h [7:0] Fixed to “38h” 38h ROstatic
D2h 33D2h [7:0] Fixed to “01h” 0lh ROstatic
D3h 33D3h [7:0] Fixed to “9Ch” 9Ch ROstatic
D4h 33D4h [7:0] Fixed to “07h” 07h ROstatic
D5h 33D5h [7:0] Fixed to “C9h” Coh ROstatic
D6h 33D6h [7:0] Fixed to “04h” 04h ROstatic
D7h 33D7h [7:0] Fixed to “01h” 01h ROstatic
Readout Lane setting value
1:0 Lane_MODE [1:0 Register: CSI_Lane_MODE — ROdynamic
Dsh 33D8h ol B ol Adgress“’: 0x3340h 03h g
[7:2] Fixed to “00h” ROstatic
D9h | 33D%h [7:0] Fixed to “00h” 00h — ROstatic
DAh | 33DAh [7:0] Fixed to “00h” 00h — ROstatic
DBh | 33DBh | [7:0] |Y_OB_ADD_END [7:0] In Window cropping mode 0Bh
Readout Y-direction end address — ROdynamic
DCh 33DCh [7:0] Y_OB_ADD_END [15:8] coordinates of OB. 00h
DDh | 33DDh [7:0] |Y_OB_OUT_SIZE [7:0] In Window cropping mode 0Ch _
Readout Y-direction extraction width of OB. - ROdynamic
DEh | 33DEh [7:0] |Y_OB_OUT_SIZE [15:8] 00h
DFh | 33DFh
to to Do not rewrite
FFh 33FFh

*1

*2

*3

*4

There are two different register reflection timing. Values are reflected immediately after writing to register noted
as “Immediately”, or at the frame reflection register reflection timing described in the item of “Register
Communication Timing” in the section of “Setting Registers with Serial Communication” for registers noted as “V”
in the Reflection timing column of the Register Map. For the immediate reflection registers other than STANDBY,
REGHOLD, XMSTA, set them in sensor standby state.

Do not rewrite to addresses not listed in the Register Map. Doing so may result in operation errors.

However, in 4-wire serial communication, other registers that requires communication to address not listed
above may be added, so addresses up to FFh should be supported for CID = 02h, 03h, 04h and 05h. (In I°C
communication, the address 3000h to 30FFh, 3100h to 31FFh, 3200h to 32FFh, and 3300h to 33FFh should

be available.)

The register written as “RW” is a read and a write register. The register written as “ROstatic” is a read only
register that the fixed value is output and also output to an embedded data line. The register written as
“ROdynamic” is a read only register that the sensor setting value is output and also output to an embedded data
line.

This is an address for I°C communication. In 4-wire serial communication, each address corresponds to the
register when Chip ID = 02h.
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Readout Drive Modes

The table below lists the operating modes available with this sensor.

List of Operation Modes and Output Rates for Low-voltage LVDS Parallel Output

Number of
Number of Total output
= Low ) recording number vertical lines I'l\\IILCIZnIlbiﬁrlol-fl
Operating | INCK | "ram€ | D& | \oage | abc B(;‘h pixels of pixels | and horizontal
mode | [MHZ] ['fae] M’a.‘f/ LVDS (bit) Wl').t‘ pixels
ps [Mpix's] Parallel (bt
37.125 27 74.25 54
H M H M H v MHz | MHz MHz MHz
25.00 | 74.25 @) 10/12 | 10/12 2250 1125 | 818.18 | 2250 1636.4
37125 30.00 | 1485 @) 10/12 | 10/12 3750 937.5 | 681.82 | 1875 1363.6
All-pixel 127
scan mode | /7405 | 5000 | 1485 @) 10/12 | 10/12 | 1920 | 1200 | 1952 | 1241 | 2250 | 1320 | 5625 | 409.09 | 1125 818.18
154 60.00 | 297.0 @) 10 10 3750 468.75 | 340.91 | 937.5 | 68182
100.00 | 297.0 @) 10 10 2250 281.25 | 20455 | 562.5 409.1
25.00 | 18.563 @) 10 12 1125 2250 | 1636.4 | 4500 32127
Horizontal . 7.12 o 1 12 187 187 1 7
Jvertical | 37.125 30.00 |3 5 0 875 875 363.6 3750 27273
2/2-line 127
bining /7495 | 50.00 | 37.125 @) 10 12 960 | 600 | 976 | 621 | 1125 | 660 | 1125 | 818.18 | 2250 1636.4
dout /54
’?,;”‘oé’g‘ 60.00 | 74.25 9] 10 12 1875 9375 | 681.82 | 1875 | 16363
100.00 | 74.25 @) 10 12 1125 562.5 | 409.09 | 1125 818.18
X . [¢)
37.125 30.00 | 74.25 10/12 | 10/12 1100 800 2200 1600
1080p-HD 127
mode 7405 | 60.00 | 148.5 @) 10/12 | 10/12 | 1920 | 1080 | 1952 | 1115 | 2200 | 1125 | 550 400 1100 800
/54
120.00 297 o 10 10 275 200 550 400
37.125 30.00 | 37.125 o 10/12 | 10/12 1650 1200 3300 2400
720p-HD 127
mode /7495 | 60.00 | 74.25 @) 10/12 | 10/12 | 1280 | 720 | 1312 | 739 | 1650 | 750 825 600 1650 1200
/54 112000 | 1485 o 10 10 4125 | 300 | 825 | 600
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List of Operation Modes and Output Rates for Low-voltage LVDS Serial Output

Low- Numb " Total Number of
umber of ota output
E Vf\l;aDggs : recording number vertical lines &%Tf?ﬁrlol_f'
Operating | INCK :g{ge ?aatt: Serial ADC W?é;h pixels of pixels and horizontal
mode [MHZ] [fps] [Mpixis] (bit) (bit pixels
37.125 27 74.25 54
2¢h | 4ch H v H v H v MHz | MHz | MHz | MHz
4455 O | nA | 10 | 10 2700 1125 | 818.18 | 2250 | 16364
22275 | NA | O 10 | 10 2700 1125 | 818.18 | 2250 | 16364
25.00
4455 O | NnA | 12 | 12 2250 1125 | 818.18 | 2250 | 16364
Allpixel 37528 22275 | NA | O | 12 | 12 2250 1125 | 818.18 | 2250 | 16364
1920 | 1200 | 1952 | 1241 1320
scan mode | /74.25 4455 | NA | O | 10 | 10 4500 937.5 | 681.82 | 1875 | 13636
154 30.00
4455 NA | O 12 | 12 3750 9375 | 681.82 | 1875 | 1363.6
4455 NA | O 10 | 10 2700 5625 | 409.09 | 1125 | 81818
50.00
4455 N/A 9] 12 12 2250 562.5 | 409.09 | 1125 818.18
) 111375 | O | NA | 10 | 12 1125 2250 {.1636.4 | 4500 | 32727
Horizontal 25.00
/2‘;‘3’};?' 37/-21725 55688 [ NA | O | 10 | 12 1125 2250 | 1636.4 | 4500 | 32727
bin_inge 174.25 960 | 600 | 976 | 621 660
readout | /54~ | 30.00 | 111375 | NA | O | 10 | 12 1875 1875 | 13636 | 3750 | 27273
mode
50.00 | 111.375 | NA | O 10 | 12 1125 1125 | 818.18 | 2250 | 1636.4
4455 O | nA | 10 | 10 1100 800 2200 1600
30.00
22275 | NA | O 10 | 10 1100 800 2200 1600
10800-HD | S22 4455 | O [ NA | 12 | 12 1100 | 800 | 2200 | 1600
mo%e /74,05 | 30.00 1920 | 1080 | 1952 | 1115 | 2640 | 1125
54 22275 | NA | O 12 | 12 1100 800 2200 1600
4455 NA | O 10 | 10 550 400 1100 800
60.00
4455 NA | O 12 | 12 550 400 1100 800
222.75 O | nA | 10 | 10 1980 1650 1200 | 3300 | 2400
111.375 | NNA | O 10 | 10 1980 1650 1200 | 3300 | 2400
30.00
222.75 O | NnA | 12 | 12 1650 1650 1200 | 3300 | 2400
37.125 111.375 | NNA | O 12 | 12 1650 1650 1200 | 3300 | 2400
720p-HD | 127
mode 174,25 4455 O | NA | 10 | 10 | 1280 | 720 | 1312 | 739 | 1980 | 750 825 600 1650 1200
/54 22275 | NIA | O 10 | 10 1980 825 600 1650 1200
60.00
4455 O | NnA | 12 | 12 1650 825 600 1650 1200
22275 | NIA | O 12 | 12 1650 825 600 1650 1200
120.00 | 4455 NA | O 10 | 10 1980 4125 300 825 600

" N/A: Mode not supported
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List of Operation Modes and Output Rates for CSI-2 Serial Output

Number of
CSI-2 Number of Total output
Erame Dat Serial recording number vertical lines I',\\“Lénllt?ﬁrlol_f‘
Operating | INCK rate raatea Output ADC | output pixels of pixels and horizontal
i ixel
mode [MHZ] [fps] [Mpix's] (bit) | Format pixels
2 4 37125| 27 | 7425 | 54
Lane | Lane H M H M H v MHz | MHz | MHz | MHz
ass | O | wa | 10 | FAY 2700 1125 | 818.18 | 2250 | 1636.4
22275 [nA | © | 10 | RV 2700 1125 | 818.18 | 2250 | 1636.4
25.00 RAW
ass | O | nm | 12 | RS 2250 1125 | 818.18 | 2250 | 1636.4
All-vixel 37/-21725 22275 | A | O | 12 | ROV 2250 1125 | 818.18 | 2250 | 1636.4
s e | 755 ] 1920 | 1200 | 1952 | 1241 1320
J5a as55 | NA | O | 10 |RE 4500 937.5 | 681.82 | 1875 | 13636
30.00
as55 | NA | O | 12 |RAW 3750 9375 | 681.82 | 1875 | 13636
ass | A | O | 10 | ROV 2700 5625 | 409.00 | 1125 | 81818
50.00 RAW
a55 | NA | O | 12 | RN 2250 5625 | 409.00 | 1125 | 81818
) 11375 | O | WA | 10 |RAV 1250 2500 | 1818.2 | 5000 | 36364
Horlzc_)ntal 22.00 675
! 2\;‘3[“% 37/-21725 112375 | NA | O | 10 Rf;” 1250 2500 | 18182 | 5000 | 36364
bining | /74.25 —aw ] 960 | 600 | 976 | 621
roadout | /54~ | 3000 | 111375 | na | O | 10 | R 1875 | 660 | 1875 | 1363.6 | 3750 | 27273
mode
4400 |111375 [ NA | O | 10 | RAV 1250 | 675 | 1250 | 909.09 | 2500 | 18182
4455 | O | na | 10 Rf(‘)’v 2640 1100 | 800 | 2200 | 1600
22275 [NA | © | 10 | RV 2640 1100 | 800 | 2200 | 1600
30.00
10800-HD 37/'21725 ass | O | na | 12 | RAY 2200 1100 | 800 | 2200 | 1600
oD | 74 s a| 1920 | 1080 | 1952 | 1115 1125
A 22275 | Nia | © | 12 | R 2200 1100 | 800 | 2200 | 1600
ass | A | O | 10 | ROV 2640 550 | 400 | 1100 | 800
60.00 RAW
ass | A | O | 12 | RO 2200 550 | 400 | 1100 | 800
22275 | O | NA | 10 Rf(‘)N 1980 1650 | 1200 | 3300 | 2400
111375 | NA | O | 10 Rﬁ;’" 1980 1650 | 1200 | 3300 | 2400
30.00 RAW
22275 | O | na | 12 | R 1650 1650 | 1200 | 3300 | 2400
37 105 111375 | NA | O | 12 Rﬂ’" 1650 1650 | 1200 | 3300 | 2400
72n(1)g(—jl;D /7?25 ass5 | O | na | 10 | RV 1280 | 720 | 1312 | 730 | 1980 | 750 | 825 | 600 | 1650 | 1200
/54 22275 | NIA | O | 10 Rf(;’v 1980 825 | 600 | 1650 | 1200
60.00 RAW
ass | O | nm | 12 | RO 1650 825 | 600 | 1650 | 1200
22275 [ WA | O | 12 | AV 1650 825 | 600 | 1650 | 1200
120.00 | 22275 | nNA | © | 10 Rﬁ;"’ 1980 4125 | 300 | 825 | 600

" N/A: Mode not supported
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Sync Code

The sync code is added just before and after “dummy signal + OB signal + effective pixel data”. The sync code is
output in order of 1st, 2nd, 3rd and 4th. The fixed value is output for 1st to 3rd.
(BLK: Blanking period)

XHS

[ -
[ —

SAV

System delay
System delay
System delay
1st
2nd
3rd
4th
DATA
DATA
DATA
DATA
1st
2nd
3rd
4th
H.BLK
H.BLK

XVS

System delay

System delay

System delay

EAV
(Invalid line)

SAV

System delay [y

System delay

System delay
System delay

System delay

System delay

System delay

System delay

System delay
System delay
System delay
System delay
System delay

SAV
(Invalid line)

SAV

Frame information line

EAV
(Invalid line)

EAV

System delay

(Valid line)

H.OB/V.0B

(Valid line)

System delay Frame information line

System delay H.OB/V.OB H.BLK
System delay H.OB/V.OB H.BLK
System delay SAV H.OB / effective pixel EAV H.BLK
System delay (Valid line) H.OB / effective pixel (valid line) H.BLK
System delay H.OB / effective pixel H.BLK
System delay H.OB / effective pixel H.BLK
System delay H.OB / effective pixel

H.BLK

Sync Code Output Timing

List of Sync Code

1st code 2nd code 3rd code 4th code
Sync code - - - - - - - -
10 bit | 12 bit | 10 bit | 12 bit | 10 bit | 12 bit | 10 bit | 12 bit
SAV (Valid line) 3FFh | FFFh | 000h [ 000Oh | 000h | 000Oh | 200h | 800h
EAV (Valid line) 3FFh | FFFh | 000h [ 000h | 000h | 00Oh | 274h | 9DOh
SAV (Invalid line) 3FFh FFFh 000h 000h 000h 000h 2ACh ABOh

EAV (Invalid line)

3FFh FFFh 000h

000h  000h

000h 2D8h B60h

(Note 1)
(Note 2)

(Note 3)

10 bit is the value output to the DOP/M [11:2] when the register ODBIT = 0 in parallel output.
12 bit is the value output to the DOA/B [11:0] when the register ODBIT = 1 in parallel output.

They are output to each channel seriously in MSB first when low-voltage LVDS serial.
For details, see the item of "Signal output" and "Output pin setting".
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Sync Code Output Timing

The sensor output signal passes through the internal circuits and is output with a latency time (system delay)

relative to the horizontal sync signal. This system delay value is undefined for each line, so refer to the sync
codes output from the sensor and perform synchronization.

XHS ] !

System Delay

System Delay

DO | DATA

AV

>
<
%]

>

DATA 3

w

EAV

DATA
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Image Data Output Format
Frame Format

Each line of each image frame is output like the General Frame Format of CSI-2. The settings for each packet
header are shown below.

Data Type
Header[5:0] Name Register setting (IZC) Description

6’h00 Frame Start Code N.A FS
6’h01 Frame End Code N.A FE
6’h10 Null N.A Invalid data
6'h12 Embedded Data N.A Embedded data
6'h2B RAW10 Address : 0x333E,0x333F | 0AOAh
6'h2C RAW12 CCP_DT_FMT[15:0] 0COCh
6'h37 OB Data N.A Vertical OB line data

Frame Structure

The figure below shows the image frame structure.

FS

Embedded Data Line

Pixels
OB, effective pixels, color processing margin

Packet Header
Packet Footer

Line
Blanking

FE ]

Frame Blanking

4

FS

Next Frame

Frame Structure of 4 Lane / 2 Lane
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The Embedded data line is output in a line following the sync code FS.

Embedded Data Format

IMX185LQJ-C

Packet Header| OA | Tag|Data| Tag |Data| Tag |Data| Tag |Data| Tag Dat{ /07 07 | Packet Footer

RAW10 Output

Packet Header| OA | Tag |Data|Tag| 55 |Data Tag Data Tag| 55 |Data Tag Datﬂ /07

55

Packet Footer

RAW12 Output

Packet Header| OA |Tag| 55 Data/Tag| 55 |Data|Tag| 55 |Data Tag| 55 Datﬂ /07

55

Packet Footer

The end of the address and the register value is determined according to the tags embedded in the data.

Embedded Data Line Tag

Tag

Data Byte Description

00h

lllegal Tag. If found treat as end of Data.

07h

End of Data.

aah

CCI Register Index MSB[15:8]

abh

CCI Register Index LSB[7:0]

5ah

Auto increment the CCl index after the data byte — valid data
Data byte contains valid CClI register data.

55h

Auto increment the CCl index after the data byte — null data
A CCl register does not exist for the current CCl index.
The data byte value is the 07h.

ffh

lllegal Tag. If found treat as end of Data.
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Specific output examples are shown below. (4-wire: Chip ID = 05h)

IMX185LQJ-C

Address Address
pixel [HEX] Data Byte Description Value pixel [HEX] Data Byte Description Value
4-wire | FC 4-wire| IC
1 — — |Data format Ox0A 44 0x5A
Fixed to 0x01
2 OXAA 45 93 3393 0x01
CCl Register Index MSB [15:8]
3 0x33 46 Ox5A
Fixed to 0x00
4 0xA5 47 94 3394 0x00
CCl Register Index LSB [7:0]
5 0x80 48 O0X5A
Fixed to 0x00
6 0x5A 49 95 3395 0x00
Fixed to 0x00
7 80 3380 0x00 50 O0X5A
Fixed to 0x00
8 REG_HOLD 0X5A 51 9 | 3396 0x00
Hold V-reflection timing
9 81 3381 |registerenable 0x00 52 i O0X5A
Fixed to 0x00
10 0x5A 53 97 3397 0x00
Fixed to 0x00
11 82 3382 0x00 54 O0X5A
Fixed to OxFO
12 0x5A 55 98 3398 0xFO
Fixed to 0x00
13 83 3383 0x00 56 O0X5A
Fixed to 0x00
14 0X5A 57 99 3399 0x00
15 84 3384 MODEL ID 0x85 58 . Ox5A
— Fixed to 0x01
16 0x0185 = IMX185 0X5A 59 9A | 339A 0x01
17 85 3385 0x01 60 O0X5A
Fixed to 0x00
18 0x5A 61 9B 339B 0x00
Fixed to Ox01
19 86 3386 0x01 62 0x5A
Fixed to OxFO
20 0x5A 63 9C 339C 0xFO
Fixed to Ox01
21 87 3387 0x01 64 0x5A
Fixed to 0x00
22 FRM_CNT 0x5A 65 9D 339D 0x00
23 88 3388 |Frame count (1 to 254d) [7:0] 66 OX5A
24 67 9E 339E GAIN GLOBAL [720]
25 89 3389 68 Gain setting value. 0X5A
26 0x5A 69 9F 339F [15:8]
DT_PEDESTAL
27 8A 338A |Black level value [7:0] 70 0x5A
28 ADC =10 bit : 0x3C 0X5A 71 A0 | 33A0 [7:0]
ADC = 12 hit : OxFO
29 8B 338B [15:8] 72 SHUTTER_TIME1 0x5A
30 0X5A 73 Al | 33a1 [SHSL setting value. [15:8]
31 8C | 338C |CCP_DT_FMT [7:0] 74 OX5A
RAW10 : OXOAOA
32 RAW12 : OX0COC 0x5A 75 A2 33A2 [23:16]
33 8D 338D [15:8] 76 0x5A
Fixed to 0x00
34 0x5A 77 A3 33A3 0x00
Fixed to 0x00
35 8E 338E 0x00 78 0x5A
Fixed to 0x00
36 0x5A 79 A4 33A4 0x00
Fixed to 0x00
37 8F 338F 0x00 80 0x5A
Fixed to 0x00
38 0x5A 81 A5 33A5 0x00
Fixed to 0x00
39 90 3390 0x00 82 0x5A
Fixed to 0x00
40 0x5A 83 A6 33A6 0x00
Fixed to OXFO
41 91 3391 0xFO 84 0x5A
Fixed to 0x00
42 0x5A 85 A7 33A7 0x00
Fixed to 0x00
43 92 3392 0x00 86 0x5A
Fixed to 0x00
87 A8 33A8 0x00
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Address Address
pixel [HEX] Data Byte Description Value pixel [HEX] Data Byte Description Value
4-wire | FC 4-wire| IC
88 Ox5A 136 Ox5A
Fixed to 0x00
89 | A9 | 33A9 0x00 137 | Cl | 33CL |x ouT sizE [7:0]
90 OX5A 138 WINWH setting value. OX5A
Fixed to 0x00
91 AA 33AA 0x00 139 c2 33C2 [15:8]
92 Ox5A 140 Ox5A
Fixed to 0x00
93 AB 33AB 0x00 141 C3 33C3 |y ouT_sIZE [7:0]
94 OX5A 142 WINWYV setting value. 0X5A
Fixed to 0x00
95 AC 33AC 0x00 143 c4 33C4 [15:8]
96 ) 0x5A 144 SCALE MODE O0X5A
Fixed to 0x00 h: Normal. O1h:
97 AD | 33AD 0x00 145 cs5 | 33cs |00h: Normal, O1h: Inverted [7:0]
98 0x5A 146 O0X5A
Fixed to 0x00 Fixed to 0x00
99 AE 33AE 0x00 147 C6 33C6 0x00
100 0x5A 148 O0X5A
Fixed to 0x00 Fixed to 0x00
101 AF 33AF 0x00 149 c7 33C7 0x00
102 Ox5A 150 Ox5A
Fixed to 0x00 Fixed to 0x00
103 BO 33B0 0x00 151 C8 33C8 0x00
104 Ox5A 152 Ox5A
Fixed to 0x00 Fixed to 0x00
105 B1 33B1 0x00 153 Cc9 33C9 0x00
106 0x5A 154 O0X5A
Fixed to 0x00 Fixed to 0x00
107 B2 33B2 0x00 155 CA | 33CA 0x00
108 0x5A 156 O0X5A
Fixed to 0x00 Fixed to 0x9B
109 B3 33B3 0x00 157 CB | 33CB 0x9B
110 0x5A 158 O0X5A
Fixed to 0x07
111 B4 33B4 [7:0] 159 CC | 33CC 0x07
112 FRM_LENGTH Ox5A 160 ) Ox5A
) Fixed to OxFO
113 B5 | 3385 |VMAXsetting value. [15:8] 161 | CD | 33CD 0xFO
114 Ox5A 162 Ox5A
Fixed to 0x04
115 B6 33B6 [23:16] 163 CE | 33CE 0x04
116 O0x5A 164 Ox5A
Fixed to 0x7C
117 B7 33B7 LINE_LENGTH [7:0] 165 CF 33CF 0x7C
118 HMAX setting value. OX5A 166 0X5A
Fixed to 0x01
119 B8 33B8 [15:8] 167 DO 33D0 0x01
120 0x5A 168 O0X5A
Fixed to 0x38
121 B9 33B9 X_ADD_STA [7:0] 169 D1 33D1 0x38
122 WINPH setting value. OX5A 170 0X5A
Fixed to 0x01
123 BA 33BA [15:8] 171 D2 33D2 0x01
124 O0x5A 172 Ox5A
Fixed to 0x9C
125 BB 33BB Y_ADD_STA [7:0] 173 D3 33D3 0x9C
126 WINPV setting value. OX5A 174 0X5A
Fixed to 0x07
127 BC | 33BC [15:8] 175 D4 | 33D4 0x07
128 O0x5A 176 Ox5A
Fixed to OXC9
129 BD | 33BD |[X_ADD_END [7:0] 177 D5 | 33D5 0xC9
In window cropping, o
130 -di i i O0x5A 178 X5A
X-direction end coodinates. Fixed to 0x04
131 BE 33BE [15:8] 179 D6 33D6 0x04
132 Ox5A 180 Ox5A
Fixed to 0x01
133 BF | 33BF |Y_ADD_END [7:0] 181 D7 | 33D7 0x01
In window cropping,
134 Y-direction end coodinates. 0x5A 182 Lane_MODE 0x5A
135 Cco | 33co [15:8] 183 D8 | 33ps |l:2Lane 3:4 Lane [7:0]
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Address
pixel [HEX] Data Byte Description Value
4-wire | FC

184 Ox5A
Fixed to 0x00

185 D9 33D9 0x00

186 0x5A
Fixed to 0x00

187 DA 33DA 0x00

188 0x5A

189 | DB | 33pB |Y-OB_ADD_END [7:0]
In window cropping,

190 \Y-direction end coodinates of 0B. | 0%5A

191 DC 33DC [15:8]

192 Ox5A

103 | DD | 330D |[Y_OB_OUT_SIZE [7:0]
In window cropping,

194 \Y-direction extraction width of OB.| _0*5A

195 DE 33DE [15:8]

196 0x5A
Fixed to 0x00

197 DF 33DF 0x00

198 0x5A
Fixed to 0x00

199 EO 33E0 0x00

200 0Xx5A
Fixed to Ox0B

201 El 33E1 0x0B

202 Ox5A
Fixed to 0x00

203 E2 33E2 0x00

204 . O0x5A
Fixed to 0x06

205 E3 33E3 0x06

206 O0x5A
Fixed to 0x00

207 E4 33E4 0x00

208 . O0x5A
Fixed to 0x10

209 E5 33E5 0x10

210 . O0x5A
Fixed to 0x00

211 E6 33E6 0x00

212 0x07

213 End of data 0x07

214 0x07
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SONY IMX185LQJ-C
Image Data Output Format
All-pixel Scan Mode
All the pixel signals of sensor are read.
Register List of All-pixel Mode Setting (Low-voltage LVDS Parallel / Serial output)
Register details Initial Setti | Functi
ing i etting value unction
Setting item Register Address bit value 9
ChipID ; 02h
See below and the . .
ADBIT — 05h [0] 1h next section 10 bit or 12 bit
MODE [5:0] — 06h [5:0] 00h 00h All-pixel scan mode
WINMODE [3:0] — 07h [5:4] 1h oOh WUXGA mode
FRSEL [1:0] — 09h [1:0] 2h See below aF‘d the Frame rate grade setting
next section
YMAX [7:0] 180 (7:0] 00465h See below and the Vertical (V) direction line number
VMAX [16:0] VMAX [15:8] 19h [7:0] : designation (Effective in master mode.
(1125d) next section Invalid in slave mode)
VMAX [16] 1Ah [0]
HMAX [7:0 1Bh 7:0 Horizontal (H) direction pixel number
HMAX [15:0] (79 e (ggggz) Seengiivécatgithe designation (Effective in master mode.
HMAX [15:8] 1Ch [7:0] Invalid in slave mode)
See below and the . .
ODBIT — 44h [0] 1h next section 10 bit or 12 bit
See bel dth Low-voltage LVDS Parallel
OPORTSEL [3:0] — 44h [7:4] Eh eene;‘fs""ecf’t‘i’; o € | /Low-voltage LVDS Serial
/CSI-2 Serial output selection
INCKSEL1 [7:0] — 5Ch [7:0] 20h
INCKSEL2 [7:0] — 5Dh [7:0] 00h The value is set
INCKSELS3 [7:0] — 5Eh [7:0] 18h according to
INCKSELA4 [7:0] _ 5Fh [7:0] 00h INCK Setting
INCKSELS5 [7:0] — 63h [7:0] E8h

Detailed Register List of All-pixel Mode Setting (Low-voltage Parallel Output)

Output _ VMAX HMAX
[k'ﬁ;] formac | ramerate |\ i FE-SO?L (60 [15:0] ADBIT | ODBIT Opo[sffg]SE'-
(fps) HEX | DEC | HEX | DEC
10 bit 2h oh oh
25.00 1194h | 4500d
12 bit 2h 1h 1h
10 bit 1h oh oh
30.00 OEA6h | 3750d
37125 Low 12 bit 1h 1h 1h
7 -voltage
17425 | Paraliel 0528h | 1320d 6h
/54 Output 10 bit 1h oh oh
50.00 08CAh | 2250d
12 bit 1h 1h 1h
60.00 10 bit oh 0753h | 1875d oh oh
100.00 | 10 bit oh 0465h | 1125d oh oh
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Detailed Register List of All-pixel Mode Setting (Low-voltage Serial Output)
output VMAX HMAX
INCK Output Bit FRSEL [16:0] [15:0] OPORTSEL
(MHZ] format fran?e rate Width [1:0] ADBIT ODBIT 3:0]
(fps) HEX | DEC | HEX | DEC
LIOW 10 bit 2h Oh Oh
-voltage
serial 25.00 Dh
2ch 12 bit 2h 1h 1h
08CAh | 2250d
10 bit 2h Oh Oh
25.00
37.125 12 hit 2h 1h 1h
27
17425 0528h | 1320d
/54 Llow 10 bit 1h oh oh
-voltage
serial 30.00 0753h | 1875d Eh
4ch 12 bit 1h 1h 1h
10 bit 1h oh oh
50.00 0465h | 1125d
12 hit 1h 1h 1h
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Detailed Register List of All-pixel Mode Setting for CSI-2 Serial Output

Register details Setting value
Initial 50 fps 30 fps 25 fps
Setting item Register Addres bit value 4 Lane 4 Lane 4 Lane 2 Lane Function
s RAW10/ | RAW10/ | RAW10/ | RAW10/
RAW12 RAW12 RAW12 RAW12
ChipID
; 02h
ADBIT — 05h [o] 1h oOh/1h - - - oh ; 10 bit, 1h ; 12 bit
MODE [5:0] — 06h [5:0] 00h 00h - - - All-pixel scan mode
WINMODE [3:0] — 07h | [5:4] 1h oh - - - WUXGA mode
FRSEL [1:0] — 09h [1:0] 2h 1h 1h 2h 2h Frame rate grade setting
VMAX [7:0] 18h | [7:0] ) o
Vertical (V) direction line
X K K 00465h 00528h 00528h 00528h 00528h T
VMAX [16:0] VMAX [15:8] 19h [7:0] (125d) | (1320d) | (1320d) | (1320d) | (1320d) Eft;m?er .deS|gntat|0n .
VMAX [16] 1Ah 0] (Effective in master mode.)
HMAX [7:0] 1Bh | [7:0] | ogosh | 0465h | 0753h | 08CAh | ogcan | Horizontal (H) direction pixel
HMAX [15:0] number designation
HMAX [15:8] 1Ch [7:0] | (2200d) | (1125d) | (1875d) | (2250d) | (2250d) (Effective in master mode. )
ODBIT — 44h [o] 1h 1h - - - Fixed 1h in CSI-2 Output
OPORTSEL [3:0] — 44h [7:4] Eh Eh — — - Csl-2 selected
INCKSELL [7:0] — 5Ch | [7:0] 20h
INCKSEL2 [7:0] — 5Dh | [7:0] 00h The value is set
INCKSEL3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] —_ 5Fh | [7:0] | oOoh INCK Setting
INCKSELS [7:0] — 63h | [7:0] ESh
ChipID
; 05h
IN_CK—FREQ 41h [7:0] The value is set
INCK_FREQ [7:0] 2520h "
[15:0] INCK_FREQ according to
' al 42h [7:0] INCK Setting
[15:8]
IN.CK_FREQ2 4Eh [7:0] The value is set
INCK_FREQ2 [7:0] (
[10:0] INCK_FREQ2 367h accordlng‘ to
’ o 4Fh [2:0] INCK Setting
[10:8]
E'_EO?ET'T'ON 03h | [0 | on oh oh 1h oh
PHYSICAL_ . . .
Lane NUM [1:0] 05h [1:0] 3h 3h 3h 3h 1h 1h; 2 Lane, 3h ; 4 Lane
OB_SIZE_V . P —
(5:0] 14h | [5:0] 08h OEh -
{;%ELO—S'ZE—V 15h | [5:0] | otn 0th - - -
o e 16h | [5:0] | 04n 04h - - -
NoLL2 _SIZE_V 17h | [5:0] | 04n 04h - - -
[5:0]
PIC_SIZE_V
PCREE 18h | [7:0]
: [7:0] 044%h | 4Cth - -
PIC_SIZE VILLOl  =picSizE v 1on | oy | (1097d) | (1217d) -
[11:8] :
THSEXIT 2ch | [7:0] 3Fh 40h 40h 30h 40h o _
Global Timing Setting
TCLKPRE 2Dh [7:0] 1Fh 20h 20h 20h 20h
TLPXESC 2Eh [7:0] 03h 03h - - -
CSI DT_FMT ]
CSI_DT_FMT [7:0] en | [0 ococh | OAOAN _ _ _ 0AOAh ; RAW10
[15:0] CSI_DT_FMT ] 0COCh 0COCh ; RAW12
o 3Fh | [7:0]
[15:8]
[Cl‘.cio']—"ane—MODE 40h | [1:0] 3h 3h 3h 3h 1h 1h; 2 Lane, 3h ; 4 Lane
TCLK_POST 43h [7:0] 67h 68h 68h 58h 68h
THS_PREPARE 44h | [7:0] 17h 20h 20h 20h 20h
THS_ZERO_MIN 45h | [7:0] 47h 40h 40h 40h 40h
THS_TRAIL 46h | [7:0] 27h 28h 28h 18h 28h o _
Global Timing Setting
TCLK_TRAIL_MIN ath | [7:0] 1Fh 20h 20h 10h 20h
TCLK_PREPARE 4sh | [7:0] 17h 18h 18h 10h 18h
TCLK_ZERO 49h [7:0] 77h 78h 78h 48h 78h
TLPX 4Ah [7:0] 27h 28h 28h 28h 28h
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Number of lines of vertical direction  25/30/50/60/100 fps: 1320

8 Vertical blanking period

e nmaton e

OB side ignored area

I IS/\X

14 Vertical (V) direction effective OB

Ignored area of effective pixel side

§ &
g GB Effective margin for color processing
= 5 S )
= EREE-NR G RGIENE
g Sg | ° [ G B I
3 G =] Total number of pixels: 1952(H)x1241(V) = 2.42 M 2 5
< O g £ Number of effective pixels:  1945(H)x1225(V) = 2.38 M £ ks
k] - o = Number of active pixels: 2 |3 ]
5 i) 2 H [ WUXGA 1937(H)x1217(V) = 2.36 M g o |9 ° S
> % % 2 3 ) £ ? Number of recommended recording pixels: © E=RE ) o S
o o3 23 WUXGA 1920(H)x1200(V) = 2.31 M >0 oy 9 =
= O | = |on =9 5 3|0 o © S
I o | 7|55 B8 S8lccid 2 I
] ¥ o 9] Sl x S
& NS R G55l & BE
sp 4] 8 1920 ' 3 S HB
hilld Number of pixels of
Recording pixel area horizontal direction
. X X In parallel output
Effective margin for color processing < 25/50/100 fps: 2250
- - - 30/60 fps: 3750
Ignored area of effective pixel side P
y
i i i In serial output
\ Vertical blanking period 10 bit 25/50 fps: 2700
T w10 bit 30 fps: 4500
! Horizontal scan direction 112 bit 25/50 fps: 2250

i | ) .
12 fps: 7
XHS bit 30 fps 3750

Pixel Array Image Drawing in All-pixel Scan Mode

(1 Frame) 25/30/50/60/100 fps : 1320 [lines]
.

oL ii A R 1

Line No. during

normal operation _ 3[afs][ii[ae][17]18[19]20]21] 1 [28]20]30] 11 [r2zsfizaghead 11 [12a71238f123g12401241]
:;:Ceenl\éz.g:erirr;%on - 3 ‘ 4 ‘ 5 ‘ S 1241‘1240‘1239{12381237‘ | }1 o1220f122e] || ‘ 30 | 20 ‘ zs‘ i ‘ 21| 20 ‘ 19 ‘ 18 ‘ 17
I 8 ﬁ‘f“ 2 'ﬁ 14 q 7 R 200 9 < a ;\‘ 0 >
Low-voltage
LVDS
parallel Output (H) 25/??/100 fps : 2250 [pixels], 30/60 fps ‘3:750 [pixels] ) ) ) ) ) )
XHS 1 1 I I I I Il

|

1 ] [l ] 1

| 1 [l 1 1

| I 1 I 1]

| I I I I

] I I I Il
T T o o oo e
1

[ [ [
THESHOEHDOHD  BESN

Low-voltage DCK(DDR)
LVDS

DO during horizontal
normal operation

DO during horizontal
inverted operation

8 1520 7] 9 P T 4 HB ;\

1960

>P

: Frame information line Sync code *DCK is output asynchronously with INCK

[ ] : Ignored area of effective pixel side *SD : System delay
D ) *HB : Horizontal blanking

: Ineffective OB

: Effective OB Color processing margin

BN

: Blanking Recording pixel area

Dummy

Drive Timing Chart for LVDS Parallel Output in All-pixel Scan Mode
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(1 Frame) 25/30/50/60/100 fps:1320 [lines]

IMX185LQJ-C

|
i i
2 |
BEBRNOE

Line No. during

normal operation [3] a5 iJws]17][18]19]20]21] i [28]29]30] 11 frozsfizzcioad] 11 [r287p23g123512adf1241

Line No. during 16 [1241f1240123d)12381237] || 12301220122 |1 [30 [ 2928 [ !} [21 |20] 19 18] 17

inverted operation L L L 1 1. T W I 1 N
j 1 2 "‘ 14 4 8 1200 9 4 T

- Number of Data in 1H*)
Low: VOItage (10 bit 25/50 fps: 2700 * Number of data when 1 ch output
LVDS 10 bit 30 fps: 4500 1/2 when 2 ch output and 1/4 when 4 ch output (average)
H 12 bit 25/50 fps: 2250
Serial Output | 15 Giso s 3200

: Ignored area of effective pixel side

1L 1L ]
CH1/DO5 9 [, [15[17 [ 19 [, 193219351937 , [1945
! ! !
CH2 /D06 10 [}, [16 [18[20 [ | 193419361938 | [1946]
1t 1t 1t
2 ch Outputy 1 1 1
CH1/DO5 [ [ 19491947]1948] 11 1939}1037[1935] 11 T21 19 [17 [ 11T 9
CH2 /D06 [ [1048[1946[1944 11 T1938l1936[1934] 1T T20 18 [ 16 [ 11T 8
> ] ] ]
< SD ;“ 4DATA | 2DATA[2DATA | 4DATA | 960 DATA ™ 5DATA |
= 984 DATA
CH1/DO5 59131721 f [19291933]1937]1941[1945[1949]
- CH2 / DO6 - T 7T 6 |10]14]18]22 [1930]1934]1938[1942]1946 ]
CH3 /D04 [T 7 |11 15 |19 [ 23 [ 1 1931[1935[19391943[1947] [
A
CH4 /DO7 - T 8 | 12 ] 16 | 20 | 24 | 1 [1932[1936[1940[1944]1948] L]
A
4 ch Output. 1" "
CH1/DO5 T T 1 1949(1945[1941[1937[1933] | [ [25 [21 [17][13[ 9 | & [
1l
CH2 / DO6 [ I 1948]19441940[1936[1932] | | [ 24 [ 20 [ 16] 12 8 ]
!
CH3 /D04 LT 1 1947/19431939[1935[1931] || [23[19 [15[ 11 [ 7 [ 1
CH4 / DO7 — [ [ 1946[1942[1938[1934[1930] | [ [22 [18 [14[10] 6 [ [
" <> €
> Lgnitar Sig > PP > >
SD _ [4paTA D 1“ B Alm DATA | 480 DATA 3DATA h AlT 4 DATA J HB
496 DATA
/ \
DCK(DDR) | f { | D : Frame information line D : Sync code
10 bit Output CHX |>B|>8>E>8>8>%>8>8>T>8 [ : neffective 0B []
(x=0-3) (A Z|0E|0F|60E| OG0T 0F 0T 6F6T D : Effective OB D : Color processing margin
— . : Blanking D : Recording pixel area
cexeom | F 3 L L LI 1T L W - ounmy
12 bit Output CHXx [>Z|58|2>8|>El>8>8>S>8>8>2(>8 *SD: System delay
S|Z2(2Z 22| zE|zE8 z0B>S >0 >N>>5 R - :
(x=0-3) |55 |05 (53|55|55|55|55|55|55|55|55|53 HB : Horizontal blanking

Drive Timing Chart for LVDS Serial Output in All-pixel Scan Mode
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TENTATIVE

FS ]

Number of lines of vertical direction
*

EBD(Embedded
NULLO

NULL1

Vertical(V) direction effective OB

Effective margin for color processing

data)

ox|
00|

OB side ignored area

PH(Packet Header)
o Effective margin for color processing

» Effective pixel side ignored area

IS

1200

Recording pixel area

1920

PF(Packet Footer)
Horizontal blanking period

~
7Y

Effective margin for color

Vertical blanking period

processing

XVS
(slave mode)

Line No. during
normal operation
Line No. during
inverted operation

Horizontal
Pixel
Output
Image

Horizontal pixel output image
normal operation

Horizontal pixel output image
inverted operation

IMX185LQJ-C

Number of pixels of
horizontal direction

20[ 30 [ [1226]

‘30

* |t outputs in the format of RAW10 or RAW12.

1200

‘16 17 ‘ 1937‘ 3 ‘1945
i

4 ‘1938 1937‘

BN

i
‘3‘18 17“‘
i

8 1920 9

:FS/FE D
: Embedded data D
: NULL D
: Ineffective OB D
: Effective OB .
: Blanking

1952

: Packet header / Packet footer

*HB : Horizontal blanking

: Ignored area of effective pixel side
: Color processing margin

: Recording pixel area

: Dummy

Drive Timing Chart for CSI-2 Serial Output in All-pixel Scan Mode
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TENTATIVE

Horizontal / vertical 2/2-line bining readout mode

IMX185LQJ-C

Sensor signals are read out by bining in vertical direction and horizontal direction.

Register List of Horizontal / Vertical 2/2-line Bining Readout Mode Setting

ing i Register details Initial Setting value Function
Setting item Register Address bit value
ChipID ; 02h
ADBIT - 05h 0] i | O Sﬁsxfifc";::d the | oh - 10 bit
MODE [5:0] — 06h [5:0] 00h 22h Horizontal / Vertical 2/2-line Bining
WINMODE [3:0] — 07h [5:4] 1h oh WUXGA mode
FRSEL [1:0] — 0%h [1:0] 2h Seeﬂgi%‘zjﬂithe Frame rate grade setting
YMAX [7:0] 18n (7:0] 00465h See below and the Vertical (V) direction line number
VMAX [16:0] VMAX [15:8] 19h [7:0] : designation (Effective in master mode.
(1125d) next section Invalid in slave mode)
VMAX [16] 1Ah [0]

HMAX [15:0] HMAX [7-0] 180 [7-0] 0898h See below and the E‘é’éléﬁ?ﬁ&f’?éﬁggﬁé’ ?npgsls?el;r:nboec;e

' HMAX [15:8] ich [7:0] | (22000 next section Invalid in slave mode) '
ODBIT — 44n [ 1h | hiSeebelowandthe | 4y 45 pir

See bel dth Low-voltage LVDS Parallel
OPORTSEL [3:0] — 44h [7:4] Eh eene;‘fs""ec"’t‘i’; | € | /Low-voltage LVDS Serial
/CSI-2 Serial output selection

INCKSEL1 [7:0] — 5Ch [7:0] 20h
INCKSEL2 [7:0] — 5Dh [7:0] 00h The value is set
INCKSEL3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] — 5Fh [7:0] 00h INCK Setting
INCKSELS5 [7:0] — 63h [7:0] E8h

Detailed Register List of Horizontal / Vertical 2/2-line Bining Readout Mode Setting

for LVDS Parallel Output

Output VMAX HMAX
INCK Output Bit FRSEL [16:0] [15:0] OPORTSEL
MH2 format frame rate Width [1:0] ADBIT ODBIT 3:0]
[MHZ] (fps)
p HEX DEC HEX DEC
25.00 12 bit 2h 2328h | 9000d
30.00 12 bit 1h 1D4ch | 7500d
37.125 Low
127 -voltage .
17225 | Paraliel 50.00 12 bit 1h 0294h | 660d | 1194h | 4500d oh 1h 6h
154 Output
60.00 12 bit oh OEA6h | 3750d
100.00 12 bit oh 08CAh | 2250d
Detailed Register List of Horizontal / Vertical 2/2-line Bining Readout Mode Setting
for LVDS Serial Output
Output _ VMAX HMAX
INCK fO”tp”tt frame rate WB('jtth FESO'?L [16:0] [15:0] ADBIT | ODBIT OP%RJ]SEL
MH orma i : :
(MHz] (fps) HEX | DEC HEX | DEC
Low
-voltage .
o 25.00 12 bit 2h Dh
2¢ch 1194h | 4500d
37.125 25.00 12 bit 2h
127
17458 Low 0294h | 660d oh 1h
/54 -voltage )
oral 30.00 12 bit 1h OEA6h | 3750d Eh
4 ch
50.00 12 bit 1h 08CAh | 2250d
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TENTATIVE

Detailed Register List of Horizontal / Vertical 2/2-line Bining Readout Mode Setting
for CSI-2 Serial Output

Register details Setting value
. Initial 44 fps 30 fps 22 fps :
Functi
Setting item Register Address | bit value 4 Lane 4 Lane 4lane | 2Lane unction
RAW12 RAW12 RAWI2 | RAWI2
ChipID
; 02h
ADBIT — 05h [0] 1h oOh - - - oh ; 10 bit
MODE [5:0] — 06h [5:0] 00h 22h — — - HIV 2/2-line Bining
WINMODE [3:0] — 07h | [5:4] 1h oOh - - - WUXGA mode
FRSEL [1:0] — 09h [1:0] 2h 1h 1h 1h 2h Frame rate grade setting
VMAX [7:0] 18h | [7:0] ) o
Vertical (V) direction line
. . . 00465h 02A3h 0294h 02A3h 02A3h o
VMAX [16:0] VMAX [15:8] 19h [7:0] (1125d) (6750) (660d) (675d) (675d) Eft;m?er .deS|gntat|0n ;
VMAX [16] 1Ah 0] (Effective in master mode.)
. HMAX [7:0] 1Bh | [7:0] | ososh | 09cah | OEAGh | 1388h | 13ggh | Horizontal (H) direction pixel
HMAX [15:0] : o1 | (2200d) | (2500d) | (3750d) | (5000d) | (5000d) | "umPer designaion
HMAX [15:8] 1Ch [7:0] (Effective in master mode. )
ODBIT — 44h [0] 1h 1h - - - Fixed 1h in CSI-2 Output
OPORTSEL [3:0] — 44h | [7:4] Eh Eh - - - CslI-2 selected
INCKSEL1 [7:0] — 5Ch | [7:0] 20h
INCKSEL2 [7:0] — 5Dh | [7:0] 00h The value is set
INCKSEL3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] — 5Fh | [7:0]| ooh INCK Setting
INCKSELS [7:0] — 63h | [7:0] E8h
ChipID
; 05h
IN_CK—FREQ 41h [7:0] The value is set
INCK_FREQ [7:0] ¢
[15:0] INCK_FREQ 2520h accordlng‘ to
' o 42h [7:0] INCK Setting
[15:8]
IN.CK_FREQ2 4Eh [7:0] The value is set
INCK_FREQ2 [7:0] ¢
[10:0] INCK_FREQ2 367h accordlng‘ to
' e 4Fh [2:0] INCK Setting
[10:8]
E'.EO?ET'T'ON 03h | [1:0] oh 2h 2h 2h 2h
PHYSICAL_ . . .
Lane NUM [1:0] 05h [1:0] 3h 3h 3h 3h 1h 1h; 2 Lane, 3h ; 4 Lane
OB_SIZE_V . — —
5:0] 14h | [5:0] | 08h 06h -
NULLO_SIZE_V [5:0] 15h | [5:0] 01h 01h - - -
NULL1_SIZE_V[5:0] 16h | [5:0] | 04h 02h - - -
NULL2_SIZE_V [5:0] 17h | [5:0] | 04h 02h - - -
PIC_SIZE_V ]
PIC_SIZE_V [1L:0] [7:0] 18h [7:0] 0449h 0260h 0260h 0260h 0260h
=2 PIC_SIZE_V | (1097d) | (0608d) | (0608d) | (0608d) | (0608d)
. 19 | [3:0]
[11:8]
THSEXIT 2Ch | [7:0]| 3Fh 28h - - - N _
Global Timing Setting
TCLKPRE 2Dh | [7:0] | 1Fh 20h - - -
TLPXESC 2Eh [7:0] 03h 03h - - -
E;SOI]_DT_FMT 3Eh [7:0]
CSI_DT_FMT [15:0] < ococh | ococh - - - 0COCh ; RAW12
CSI_DT_FMT 3Fh | 0]
[15:8] :
[Cl_so']—'-ane—MODE soh |@oy| sn 3h 3h 3h 1h | 1h; 2 Lane, 3h; 4 Lane
TCLK_POST 43n [ [7.0]| 67h 58h - - -
THS_PREPARE 44h | [7:0] 17h 10h - - -
THS_ZERO_MIN 45h | [7:0] | 47h 30h - - -
THS_TRAIL 46h | [7:0] 27h 10h - - - o )
Global Timing Setting
TCLK_TRAIL_MIN 47h | [7:0] 1Fh 0Bh - - -
TCLK_PREPARE 48h | [7:0] 17h osh - - -
TCLK_ZERO an |[[70]| 77h 30h - - -
TLPX 4Ah | [7:0] 27h 20h - - -
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Number of lines of vertical direction  25/30/50/60/100 fps: 660

x

<

12 -———-

| 8 Vertical blanking period

OB side ignored area
Vertical (V) direction effective OB
Ignored area of effective pixel side
c
2 GB Effective margin for color processing ‘_ 5
= ) 51 S q>.> .g
° = FERRG o |2 ©
c bt o 3} o a
< o 2 NG B 5 S =
b © % L Total number of pixels: 976(H)x 621(V) = 0.61 M = % c
= T . c Number of effective pixels: ~ 972(H)x 613(V) = 0.60 M £ 5 <
2 > g ° = Number of active pixels: = - <
5 & =g |25 968(H)x 608(V) = 0.59 M g 58 o IS
> % % 2 5 ) £ = Number of recommended recording pixels: © £ |8 o ° S
= 9| Ulsz Lo 960(H)x 600(V) = 0.58 M ERR-E > ) =
ol o | 72258 ERAIE £ b S
g = 5 £ N
S | 2% LS £ oS M S S
%) » [ @ |25 Wwgs s |2clay ® T
SD 4 2 4 960 2 s 4 HB
Number of pixels of
Recording pixel area horizontal direction
Effective margin for color processing In parallel output
25/50/100 fps: 1125
Ignored area of effective pixel side 30/60 fps: 1875
y
 / Vertical blanking period In serial output
L _¥_ 25/50 fps: 1125
P 30 fps: 1875

Horizontal scan direction |

Pixel Array Image Drawing in Horizontal / Vertical 2/2-line Bining Readout Mode

(1 Frame) 25/30/50/60/100 fps: 660 [lines]
H
XVS 1" 1"

xes|[ R ! :

12371234
1 71011 240

[6 [o]w0]13]1a]17 1821 [2225]26] 2030 ! [r2zspozczad1230f123g1234
| 8 11| 12] 1516 10 |20 [23 |24 |27 28] 31 | 32 | 11 [r227p2281231]1232)12351236
1T

Line No. during
normal operation

~|a

) ) 5 [ 6 [ 9 [10] 13[4 [r2atfioadizathoashoadioazizaduood ([ 33 [32 [20 [28 [25[ 24 [21 ] 20
Line No. dunngl 7 ‘ 8 ‘ 11 ‘ 12 ‘ 15 ‘ 16 [1230[1238/1235/1234}1231[1230/1227]1226] | ‘ 31 ‘ 30 | 27 ‘ 26 ‘ 23‘ 22 | 19 ‘ 18
inverted operation ! " . —

6 2 7 4 d 600 4 TN 2 "

Low-voltage
LVDS
Parallel Output (1H) 25/:5?/100 fps:1125 [pixels], 30/60 fps:1875 [pixels] )
XHS 1 ystem delay 1"

Low-voltage DCK(DDR)
LVDS

6 | 9 |10 (13|14 |17 |18 | || 19331934/193719381941/1942(1945|

DO during horizontal
normal operation

8 |11 (12 | 15|16 | 19 ZD‘H 1935/1936|1939|1940(1943(1944(1947|

Ll
19481945}19441941194419371936‘ ) |21{20|17 (16 (13|12| 9 | 8

DO during horizontal

inverted operation 1946194(«1‘194710?010 Rmm&m‘ Wlwels]as]1a]1n]20]7 |6
I < 4 < "< 7\‘ 4 q 960 >\4 4 > HB >
984
D : Frame information line D : Sync code *DCK is output asynchronously with INCK
[ : ineffective OB [ ] : Ignored area of effective pixel side *SD : System delay
X . . *HB : Horizontal blanking
D : Effective OB D : Color processing margin
. : Blanking D : Recording pixel area

. : Dummy

Drive Timing Chart for LVDS Parallel Output in Horizontal / Vertical 2/2-line Bining Readout Mode
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XVS

XHS

Line No. during
normal operation

Line No. during
inverted operation

Serial Output

CH2 / DO6

2 ch Output

CH1/DO5

CH2 /D06

4 ch Output

DCK(DDR)

10 bit Output

DCK(DDR) |

12 bit Output

TENTATIVE

(1 Frame) 25/30/50 fps: 660 [lines]
\

IMX185LQJ-C

21[22] 25 [ 26 [ 29 [ 30 | ! 2251224

1229)12301233)12341237]123

5[6[ofw0]s]1a]17]1s
7‘3‘11‘12‘15‘16 19‘20

23 ‘ 24 ‘ 27 ‘ 28 31 (32| 11 ‘1227117 8/12. 111 ’4711 2'%11 36(1 ’401174
il

"
1237}17%}17 q}w 212201228 | ‘ 33 ‘ 32

9 [28 [25] 24 [21] 20

171;11714117 1119 0[1227/1226 H ‘ 31 ‘ 30

726 23] 22| 1918

(1H) 25/50 fps:1125 [pixels], 30 fps:1875 [pixels]

Low-voltage | - number of data when 1 ch output
LVDS 1/2 when 2 ch output and 1/4 when 4 ch output (average)

5 [ 6 [ 9 [10[13]14 12411240
7‘8‘11‘12‘15‘161 c;{]
< 6 e

>

CH1/DO5

[1920]1933]1937[1941[1945

[5[9[13][17]21
7

11]15[19] 23

6 [10]14] 18] 22

[1930[19341938[1942/1946)

8 [12[16[20] 24

11
I

E E [1931]1935]1939]1943]1947

L

1]

II |

1932]1936[1940[1944/1948

©

1949[1945[194111937]1933] ! ' [ 25 [ 21 [ 17 [ 13
1947]1943]1930]1935/1931] ! ' 23 [ 19 [ 15 [ 11

~

®

1948[1944[1940/19361932] | | [ 24 [ 20 [ 16 [ 12
1946[1942]1938]1934[1930] || [22]18]14] 10

o

> €

IS
g
3
>
4

'DATADATA

DATA | 960 DATA DATA

<»
1\1r‘2

DATA]‘
ATADATA

974 DATA

CH1/DO5

CH2 / DO6

CH3/D0O4

\CH4 / DO7

CH1/DO5

CH2 /D06

CH3 /D04

CH4 / DO7

\

[ 9 [17[25] ff [1921]1929[1937[1945]
| 11 [19 | 27 | |7 ]1923]1931[1930[1947
1L T
10 | 18 [ 26 | || [19221930[19381946
12 [ 20 | 28 | | [1924]1932[1940[1948
5 |13 [ 21 [ 29 | 11 [1925[1933)194]]
7 [15 \ 23 | 31 | 11 [1927[1935[1943
T
6 |14 \ 22130 | | [1926[1934[1947)
8 [16] 24 [ 32| | [1928[1936[1944]
L
m
1945[1937[1929] | [33[ 2517 | o
194319351927 |, [ 3 15] 7
\
194419361928 || [32[24 | 16 | 8
1942]1934]1926] || [ 30 [22 [14 | 6
[1949[1941}19331925] 17292113
[1947[19391931[1923 1127 [19 [ 11
1948194011932\1924{ 1l [27]20]12
1946[1938[1930/1922] || 25 | 18 | 10
> C>< !
4DATA gy 480 DATA >4 |
DATADATA DATADAT;
492 DATA

-

L

1st [9]
SAV
1st[8]
SAV
1st[7]
SAV
1st [6]
SAV
1st [5]
SAV
1st [4]
SAV
1st (3]
SAV
1st[2]
SAV
1st[1]
SAV

1st[0]

D : Frame information line l:|
|:| : Ineffective OB
D : Effective OB
[

: Blanking

|

1st [11]
SAV
1st [10]
SAV
1st[9]
SAV
1st [8]
SAV
1st[7]
SAV
1st [6]
SAV
1st [5]
SAV
1st[4]
SAV
1st[3]
SAV

1st[2]

= *SD :
>d|>2 *|
35|53 HB

: Sync code

: Ignored area of effective pixel side
: Color processing margin

: Recording pixel area

: Dummy

System delay
Horizontal blanking

Drive Timing Chart for LVDS Serial Output Horizontal / Vertical 2/2-line Bining Readout Mode
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TENTATIVE

Number of lines of vertical direction
FS | £

EBD(Embedded data)
NULLO

Vertical(V) direction effective OB

NULL1

Effective margin for color processing

x|
wo)
N
O
wE)

o j=2}
£ £
« @ 2 s
ol 3 g |2
[ =} o ©
el [=% Q °
s | © . = Qo B
— o [S o o S =
= o c ° [=] c = [
O @ > o o (=] [F) o
ke - B o _ — =
g |Blg| & S |8 g8 (2
o
£ 5 |2 = c D LN =
= c 2] 5 600 ; ; S |3 kol s
g |2z £ Recording pixel area s |2 g |2
s |8 |5| E E|SHE 8§ |3
= © [
g |@lef ¢ 2 |2 r |5
I m |S =1 =1 = o o
& [C1g| 2 8 |8 g
Fl = s |G 9
ol o |o I
2 12| 4 | 960 4 )2
> X

Number of pixels of
horizontal direction

Effective margin for color processing

Vertical blanking period

Pixel Array Image Drawing in Horizontal / Vertical 2/2-line Bining Readout Mode
(CSI-2 Serial Output)

(1 Frame) 22/44 fps: 675 [lines] 30 fps: 660 [lines]
\

XVS 1" "
[l 1
XHS i " T H H H F‘
" 1" I
" "
Line No. during 5[ 6 91013 1a |FERRTY 21| 22] 2526 29 [ 30 [ !! [i22sh2zef122912301233]1234 EEREPRD
normal operation 7 | 8| 11]12]15 |16 ORI 23 | 24| 27 | 28 | 31 | 32 | 11 [1227}i228]123111232]1235)1 036 (RECREY
L
) ) 5 ‘ 6 ‘ 9 ‘ 10 ‘ 13 ‘ IVl 12411240 1237‘1236‘1233‘12321229‘1228‘ H ‘ 33 ‘32 29 ‘ 28 ‘ 25 ‘ Pl 21 20
Line No. during 7 ‘ 8 ‘ 11 ‘ 12 ‘ 15 ‘ Pt 12301238 1235‘1234‘1231‘12301227‘1226 T ‘ 31 ‘ 30 | 27 H 26 ‘ 23 ‘ 22
inverted operation - —
= 8 | 6 e T 4 600
Horizontal
Pixel
OUtpUt * |t outputs in the format of RAW12.
Image

| 5 ‘ 6 9 |10 ‘ 13| 14|17 | 18 1933/1934(1937|1938(1941/1942/1945/1946|

Horizontal pixel output image
normal operation |

7 ‘ 8 | 11 |12 ‘ 15| 16 | 19 | 20 1935|1936(1939(1940(1943(1944/1947|1948

| 19A919A81945194A‘19A1194019371936 21 (20 |17 |16 |13 | 12| 9 8

Horizontal pixel output image

inverter operation | 1947194519431949l1a 193819351934 19 |18 |15 (14 (11 |120| 7 | 6
e e »le e < N
2 2 4 960 4 2 7
976
[ ]:FsiFe [[] : Packet header / Packet footer ) )
*HB : Horizontal blanking

D : Embedded data D : Ignored area of effective pixel side
. : NULL D : Color processing margin
D : Ineffective OB D : Recording pixel area
D : Effective OB . : Dummy
. : Blanking

Drive Timing Chart for CSI-2 Serial Output Horizontal / Vertical 2/2-line Bining Readout Mode
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1080p-HD Mode
The sensor signal is cut out with the angle of view for 1080p-HD (1920 x 1080) and read
Register List of 1080p-HD Mode (LVDS Parallel/Serial)
ing i Register details Initial Setting value Function
Setting item Register Address bit value
ChipID ; 02h
See below and the . .
ADBIT — 05h [0] 1h next section 10 bit or 12 bit
MODE [5:0] — 06h [5:0] 00h 00h All-pixel scan mode
WINMODE [3:0] — 07h [5:4] 1h 1h 1080p mode
FRSEL [1:0] — 09h [1:0] 2h See below aF‘d the Frame rate grade setting
next section
YMAX [7:0] 18n (7:0] 00465h See below and the Vertical (V) direction line number
VMAX [16:0] VMAX [15:8] 19h [7:0] : designation (Effective in master mode.
(1125d) next section Invalid in slave mode)
VMAX [16] 1Ah [0]
HMAX [7:0] 1Bh [7:0] 1 Horizontal (H) direction pixel number
HMAX [15:0] (ggggz) Seengitlosmécaﬁr:ithe designation (Effective in master mode.
HMAX [15:8] 1Ch [7:0] Invalid in slave mode)
ODBIT — 44h 0] 1h See belowandthe | 14 o 15 it
next section
See bel dth Low-voltage LVDS Parallel
OPORTSEL [3:0] — 44h [7:4] Eh eene;‘fs""ecat‘i’; | € | /Low-voltage LVDS Serial
/CSI-2 Serial output selection
INCKSEL1 [7:0] — 5Ch [7:0] 20h
INCKSEL2 [7:0] — 5Dh [7:0] 00h | The value is set
INCKSEL3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] _ 5Fh [7:0] 00h INCK Setting
INCKSELS5 [7:0] — 63h [7:0] E8h

Detailed Register List of 1080p-HD Mode Setting for LVDS Parallel Output

output VMAX HMAX
INCK Output Bit FRSEL [16:0] [15:0] OPORTSEL
MHz] format fran?e rate Width [1:0] ADBIT ODBIT 3:0]
(fps) HEX | DEC | HEX | DEC
10 bit 2h oh oh
30.00 1130h | 4400d
12 bit 2h 1h 1h
37.125 Low
b2t | poltage 10 bit 1h 0465h | 1125d oh oh 6h
/54 Output 60.00 0898h | 2200d
12 bit 1h 1h 1h
120.00 10 bit oh 044Ch | 1100d oh oh
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Detailed Register List of 1080p-HD Mode Setting for LVDS Serial Output
Output VMAX HMAX
INCK Output | ¢~ " e Bit FRSEL [16:0] [15:0] ADBIT | opeT | OPORTSEL
[MHz] format i Width [1:0] [3:0]
(fps) HEX DEC HEX DEC
LIOW 10 bit 2h Oh Oh
-voltage
en) 30.00 Dh
2ch 12 bit 2h 1h 1h
0898h | 2200d
37.125 10 bit 2h Oh Oh
27
[ 7455 30.00 0465h | 1125d
/54 Llow 12 bit 2h 1h 1h
-voltage
serial Eh
4ch 10 bit 1h oh oh
60.00 044Ch | 1100d
12 bit 1h 1h 1h
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IMX185LQJ-C
Detailed Register List of 1080p-HD Mode Setting for CSI-2 Serial Output
Register details Setting value
Initial |00 fps 30 fps .
Setting item Register Address bit value 4 Lane 4 Lane 2 Lane Function
RAW10/ | RAW10/ | RAW10/
RAW12 RAW12 RAW12
ChipID
; 02h
ADBIT — 05h [0] 1h Oh/1h Oh/1h — 0Oh ; 10 bit, 1h ; 12 bit
MODE [5:0] — 06h [5:0] 00h 00h 00h - All-pixel scan mode
WINMODE [3:0] — 07h [5:4] 1h 1h 1h - 1080p mode
FRSEL [1:0] — 0%h [1:0] 2h 1lh 2h 2h Frame rate grade setting
VMAX [7:0] 18h [7:0] Vert o
_ : ——1 00465h | 0465h | 0465h | o4esh | Verical (V) directionline
VMAX [16:0] VMAX [15:8] 19h [7:0] (1125d) | (1125d) | (1125d) | (1125d) Eft;m?er .de5|gntat|on .
VMAX [16] 1Ah 0] (Effective in master mode.)
HMAX [7:0] 1Bh [7:0] Horizontal (H) direction pixel
HMAX [15:0] 0898h 044Ch 0898h 0898h number designation
HMAX [15:8] 1Ch [7:0] | (2200d) | (1100d) | (2200d) | (2200d) (Effective in master mode. )
ODBIT — 44h [0] 1h 1lh 1h — Fixed 1h in CSI-2 Output
OPORTSEL [3:0] — 44h [7:4] Eh Eh Eh — CSI-2 selected
INCKSEL1 [7:0] — 5Ch [7:0] 20h
INCKSEL2 [7:0] — 5Dh [7:0] 00h The value is set
INCKSEL3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] —_ 5Fh [7:0] ooh INCK Setting
INCKSELS5 [7:0] — 63h [7:0] E8h
ChipID
; 05h
IN_CK—FREQ 41h [7:0] The value is set
INCK_FREQ [7:0] 2520h "
[15:0] INCK_FREQ according to
' ol 42h [7:0] INCK Setting
[15:8]
IN.CK_FREQ2 4Eh [7:0] The value is set
INCK_FREQ2 [7:0] (
[10:0] INCK_FREQ2 367h accordlng‘ to
' o 4Fh [2:0] INCK Setting
[10:8]
E’_EO?ET'T'ON 03h | [Lo] oh oh 1h oh
PHYSICAL_ . . .
Lane NUM [1:0] 05h [1:0] 3h 3h 3h 1h 1h; 2 Lane, 3h ; 4 Lane
[OSB;)TS IZE_V 14h [5:0] 08h 08h 08h —
E';%ELO—S'ZE—V 15h | [5:0] | oth 0th 0th -
g%'i"l—s IZE vV 16h | [5:0] | 04h 04h 04h -
g%lil_z_s IZE vV 17h | [5:0] | 0sh 04h 04h -
PIC_SIZE_V )
PIC_SIZE_V [7:0] 18h 70 | g4a0n | o4aon | oaaon _
[11:0] PIC_SIZE_V 1oh (3:0] | (1097¢) | (2097d) | (1097d)
[11:8]
THSEXIT 2Ch [7:0] 3Fh 40h 30h 40h o _
Global Timing Setting
TCLKPRE 2Dh [7:0] 1Fh 20h 20h 20h
TLPXESC 2Eh [7:0] 03h 03h 03h -
CSIL_DT_FMT 3Eh (7:0]
CSI_DT_FMT [7:0] ) 0coch 0AOAh/ 0AOAh/ - 0AOAh ; RAW10
[15:0] CSI_DT_FMT . 0COCh 0COCh 0COCh ; RAW12
= 3Fh [7:0]
[15:8]
[Cl.so']—"ane—MODE 40h [:0] 3h 3h 3h 1h 1h; 2 Lane, 3h ; 4 Lane
TCLK_POST 43h [7:0] 67h 68h 58h 68h
THS_PREPARE 44h [7:0] 17h 20h 20h 20h
THS_ZERO_MIN 45h [7:0] 47h 40h 40h 40h
THS_TRAIL 46h [7:0] 27h 28h 18h 28h o _
Global Timing Setting
TCLK_TRAIL_MIN 47h [7:0] 1Fh 20h 10h 20h
TCLK_PREPARE 48h [7:0] 17h 18h 10h 18h
TCLK_ZERO 49h [7:0] 77h 78h 48h 78h
TLPX 4Ah [7:0] 27h 28h 28h 28h
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SONY IMX185LQJ-C
TENTATIVE

Number of lines of vertical direction  30/60/120 fps: 1125

8 Vertical blanking period

TR e omasonine

OB side ignored area

I I SAX

Vertical (V) direction effective OB

Ignored area of effective pixel side

Effective margin for color processing

[@Bs]
e

Total number of pixels: 1952(H)x1115(V) = 2.18 M
Number of effective pixels:  1945(H)x1105(V) = 2.15 M
Number of active pixels:
1937(H)x1097(V) = 2.12 M
Number of recommended recording pixels:
1920(H)x1080(V) = 2.07 M

Vertical scan direction

Ignored area of effective

Effective margin for color
pixel side

processing
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% Horizontal blanking period

& system delay
& Sync code
& Sync code

IS
EN

1920

Number of pixels of
Recording pixel area horizontal direction

In parallel output

Effective margin for color processing 30/60/120 fps: 2200

Ignored area of effective pixel side i
v In serial output

30/60 fps: 2640

\ Vertical blanking period

Horizontal scan direction |

Pixel Array Image Drawing in 1080p-HD Mode

(1 Frame) 30/60/120 fps : 1125 [lines]

ws I : ; : ; L
e T T T T T VT U T UV

Line No. during
normal operation _ 3[a]s] i Jwo]7[78]r9]s0]er]i][ss]s0]o0] i [ueshsedfrrrd i1 1177

117g11791180]1181]

Line No. during 3] 4[5 ['"[10 [1181ft1sofii7d17gl1277] ' razofr1eqfiies] T [ o0 |89 88| | [81 |80 79 [ 78 77
inverted operation _ - > ‘ ‘ “' ‘ ‘ # » ‘H‘ H‘ — ‘ ‘H‘ - ‘ ‘ ‘ -
“ 8 "‘1"‘ 2 7T 8 4 8 1080 9 4 ']‘ﬂ
Low-voltage
LVDS
Parallel Output
XHS

Low-voltage DCK(DDR) | T
LVDS | |

H ‘19451945‘ i: .... ‘i

1

[ [ 1 [ |
THETHOOHODHE  Bees |
[l 1

DO during horizontal

A 9 ‘ I ‘15 17‘ " ‘19351937‘
normal operation

DO during horizontal

inverted operation " i I

e < »le >l < N

D 8 1920 9 O 4 HB 4
1960

[ ] : Frame information line [ : Sync code *DCK is output asynchronously with INCK

[ : ineffective OB [ ] : Ignored area of effective pixel side *SD : System delay

X . . *HB : Horizontal blanking
D : Effective OB D : Color processing margin
. : Blanking D : Recording pixel area

. : Dummy

Drive Timing Chart for LVDS Parallel Output in 1080p-HD Mode
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SONY

Line No. during

TENTATIVE

IMX185LQJ-C

(1 Frame) 30/60 fps :1125 [lines]
L
l
I
|

XVS .

XHS

normal operation _ [P s 4[] i [w]77]s]79]e0]er]i[ss]eo]o0] 1 frresrrecpaze] 11 rrrfrareuazsaadfuisey
!
Line No. during 3| 4] s | '] 10 [1181)1180f1179}11781177] ! 117012691168 ' |90 |89 88 | '' |81 | 8O | 79| 78 | 77
Lne No-durng S RN ST i T[] [m[m] ][]
»le »le >
| 5 R 5 7 > 5 < 050> 5 >« 7 1>
LOW_V0|tage (Number of Data in 1H*)
30/60 fps: 2640
LVDS
. * Number of data when 1 ch output
Serial OUtpUL | 112 wnen 2 ch output and 1/4 when 4 ch output (average)
11 1L !
| I 5[ 797, [15]17]19],, [193719351037 ,, [1945
L it
1L 11 ]
| 68 |10, [16]18]20 [ [193419361938  [194]
L it L
2 ch Output I 1 1
I [N 19491947[1945] 11 T19391937[193s] 1 T21 10 [ 17 11T 9
1t ] 1t
[ [ 19481946[1944] 11 Tro3gl1936f1934] 11 T20[ 1816 [ 1T 8
i ] i
“ SD 4DATA 2 DATA| 2 DAT, 4DATA | 960 DATA "~ 5DATA
984 DATA
CH1 / DO5 T 1 5[ 9 [13]17]21] ff [1920[1933[1937[194[194519a [ [ |
1T
CH2 / DO6 T 1 6 [10[14][18]22] ff [1930[1934[1938[1942]194 T T 1
T
CH3/DO4 T 7 [11] 15 | 19 ] 23 | 11 ]1931[1935[1939[1943[1947] T 7T
]
CH4/DO7 LT T 8 | 12] 16 | 20 | 24 | |1 [1932[1936[1940[1944194 T 1
1T
4 ch Output 1 1 Il
CH1/DO5 [194919451941/1937[1933] |1 [25 [21 [17[13[ 9 | 5
1]
CH2/DO6 T T [194819441940(19361932] || [24 [20 [16 [12] 8 T
CH3 /D04 T 1947/19491939[1935[1931] 11 [23 [19 [15[11] 7 T 7T
10
CH4 /DO7 1946(1942[1938[1934[1930] 1/ [22 18 [14 [10] 6
€ < EUDS S pa— 1! > M« «
I SD 2DATA ] 2 DAT, 480 DATA 3DATA L 4DATA
496 DATA
/ \
DCK(DDR) | f i | [ ] : Frame information line [] : Sync code
10 bit Output chx |>g|38|3E|zE|3E3 38383858 D : Ineffective OB D : Ignored area of effective pixel side
(x=0-3) [P Z(O G|V Z|HENGOFAG DG OT|AT D : Effective OB D : Color processing margin
— . : Blanking D : Recording pixel area
DCK(DDR) | § M : bummy
12 bit Output chx |=3lsglsslsalselsalsalsslamlmsgsa *SD : System delay
Sizaz2 28 zE 8 2823128282222 *HB - i i
(x=0-3) gz ﬁﬁ $§ 5& 52 $§ 5& 52 33 5& 52 53 HB : Horizontal blanking

Drive Timing Chart for LVDS Serial Output in 1080p-HD Mode
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SONY IMX185LQJ-C
TENTATIVE

Number of lines of vertical direction
FS | £

EBD(Embedded data)
NULLO

Vertical(V) direction effective OB

NULL1

Effective margin for color processing

x|
wo)
N
O
wE)

1080 Recording pixel area

OB side ignored area

PH(Packet Header)
PF(Packet Footer)

o Effective margin for color processing
Horizontal blanking period

» Effective pixel side ignored area

IS

1920

7Y

Number of pixels of
horizontal direction

Effective margin for color processing

Vertical blanking period

XVS
(slave mode)

Line No. during
normal operation
Line No. during
inverted operation

89 [ o0 [ n [11e]

11691168 || ‘90

1080

Horizontal
Pixel
Output
Image

* |t outputs in the format of RAW10 or RAW12.

‘16 17 ‘ 1937‘ 3 ‘1945
i

Horizontal pixel output image |H | 5 ‘ ‘ 8|9 ‘
€ ¢
normal operation 5

Horizontal pixel output image |:: | 1949‘ ‘19461945‘ b §

‘1938 1937‘
inverted operation ik

i
‘3‘18 17“‘
i

8 1920 9

1952

:FS/FE
: Embedded data

: Packet header / Packet footer . .
*HB : Horizontal blanking
: Ignored area of effective pixel side

: Ineffective OB : Recording pixel area

: Effective OB : Dummy

O
(]
: NULL [ ] : color processing margin
L]
[ |

BN

: Blanking

Drive Timing Chart for CSI-2 Serial Output in 1080p-HD Mode
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SONY IMX185LQJ-C
720p-HD Mode
The sensor signal is cut out with the angle of view for 720p-HD (1280 x 720) and read
Register List of 720p-HD Mode (Low-voltage LVDS Parallel / Serial output)
Register details Initial Setti | Funct
ing i etting value unction
Setting item Register Address bit value 9
ChipID ; 02h
See below and the . .
ADBIT — 05h [0] 1h next section 10 bit or 12 bit
MODE [5:0] — 06h [5:0] 00h 00h All-pixel scan mode
WINMODE [3:0] — 07h [5:4] 1h 2h 720p mode
. . See below and the .
FRSEL [1:0] — 0%h [1:0] 2h next section Frame rate grade setting
VMAX [7:0] 18n (70 00465h See below and the Vertical (V) direction line number
VMAX [16:0] VMAX [15:8] 19h [7:0] : designation (Effective in master mode.
(1125d) next section Invalid in slave mode)
VMAX [16] 1Ah [0]
HMAX [7:0 1Bh 7:0 Horizontal (H) direction pixel number
HMAX [15:0] [7:0] [7:0] 22982 See below and the designation (Effective in master mode.
HMAX [15:8] 1Ch [7:0] (2200d) next section Invalid in slave mode)
ODBIT — 44h 0] 1h See belowandthe | 144 o 15 it
next section
See bel dth Low-voltage LVDS Parallel
OPORTSEL [3:0] — 44h [7:4] Eh eene;‘fs""ecat‘i’; | € | /Low-voltage LVDS Serial
/CSI-2 Serial output selection
INCKSEL1 [7:0] — 5Ch [7:0] 20h
INCKSEL2 [7:0] — 5Dh [7:0] 00h The value is set
INCKSEL3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] — 5Fh [7:0] 00h INCK Setting
INCKSELS5 [7:0] — 63h [7:0] E8h

Detailed Register List of 720p-HD Mode Setting (LVDS Parallel Output)

Output VMAX HMAX
INCK | Output Bit FRSEL [16:0] [15:0] OPORTSEL
MHz] format fran?e rate Width [1:0] ADBIT ODBIT 3:0]
(fps) HEX | DEC | HEX | DEC
10 bit 2h oh oh
30.00 19Csh | 6600d
12 bit 2h 1h 1h
37.125 Low
(B2 | voltage 10 bit th | 02EEN | 750d oh oh 6h
/54 Output 60.00 0CE4h | 3300d
12 bit 1h 1h 1h
120.00 10 bit oh 0672h | 1650d oh oh
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SONY IMX185LQJ-C
Detailed Register List of 720p-HD Mode Setting (LVDS Serial Output)
output _ VMAX HMAX
INCK Output | ¢ o rate Bit FRSEL [16:0] [15:0] ADBIT | opeT | OPORTSEL
[MHz] format i Width [1:0] [3:0]
(fps) HEX | DEC | HEX | DEC
10 bit 2h Oh Oh
30.00 0CE4h | 3300d
Low 12 bit 2h 1h 1h
-voltage
serial Dh
2¢ch 10 bit 1h Oh Oh
60.00 0672h | 1650d
12 bit 1h 1h 1h
37.125
127 .
17425 10 bit 2h 02EEh | 0750d oh oh
154 30.00 0CE4h | 3300d
12 bit 2h 1h 1h
Low
-voltage .
Serial 10 bit 1h oh oh Eh
4ch 60.00 0672h | 1650d
12 bit 1h 1h 1h
120.00 10 bit oOh 0339%h | 825d Oh Oh
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SONY

IMX185LQJ-C
Detailed Register List of 720p-HD Mode Setting for CSI-2 Serial Output
Register details Setting value
Initial 120 fps 60 fps 30 fps
Setting item Register Addres bit value 4 Lane 4 Lane 2 Lane 4 Lane 2 Lane Function
s RAW10 RAW10/ RAW10/ RAW10/ RAW10/
RAW12 RAW12 RAW12 RAW12
ChipID
; 02h
ADBIT — 05h [0] 1h oOh oOh/1h — — — 10 bit, 12 bit
MODE [5:0] — 06h [5:0] 00h 00h — — — — All-pixel mode
WINMODE [3:0] — 07h | [5:4] 1h 2h — — — — 720p mode
FRSEL [1:0] — 09h | [1:0] 2h oh 1h 1h 2h 2h Frame rate
grade setting
VMAX [7:0] 18h | [7:0] Vertical (V)
. ) X 00465h | 02EEh | 02EEh | O2EEh | 02EEh | O2EEh | direction line
VMAX[16:0] VMAX[15:8] 190 | %01 | (1125d) | (750d) | (750d) | (750d) | (750d) | (750d) | number
VMAX [16] 1Ah [0] designation
HMAX [7:0] 1Bh [7:0] Horizontal (H)
HMAX [15:0] 0898h 033%9h 0672h 0672h 0CE4h 0CE4h direction pixel
' HMAX [15:8] 1Ch [7:0] (2200d) (825d) (1650d) | (1650d) | (3300d) | (3300d) | number
designation
ODBIT — 44h [0] 1h 1h — — — — Fixed 1h
OPORTSEL [3:0] — 4h | [7:4] Eh Eh - - - - csi2
selected
INCKSELL [7:0] — 5Ch | [7:0] 20h
INCKSEL2 [7:0] — 5Dh | [7:0] 00h The value is set
INCKSELS3 [7:0] — 5Eh [7:0] 18h according to
INCKSEL4 [7:0] — 5Fh | [7:0] | o0oh INCK Setting
INCKSELS5 [7:0] — 63h | [7:0] E8h
ChiplD
; 05h
IN_CK—FREQ 41h [7:0] The value is set
INCK_FREQ [7:0] 2520h dinat
[15:0] INCK_FREQ according to
ol 42h [7:0] INCK Setting
[15:8]
IN.CK_FREQ2 4Eh [7:0] The value is set
INCK_FREQ2 [7:0] 367h d
[10:0] INCK_FREQ2 according to
o 4Fh [2:0] INCK Setting
[10:8]
E’_EO?ET'T'ON 03n | [10] | on oh 1h oh 2h 1h
PHYSICAL_ ) 1h; 2 Lane,
Lane_NUM [1:0] 05h (1:0] 3h 3h 3h 1h 3h 1h 3h; 4 Lane
[%'_3075 IZE_vV 14h | [5:00 | osh 08h - - - -
E';%ELO—S'ZE—V 15h | [5:0] | o1h 0th - - - -
g%'i"l—s IZE vV 16h | [5:0] | 04h 02h - - - -
g e 17h | [5:0] | o04h 02h - - - -
PIC_SIZE_V
P 18h | [7:0]
. [7:0] 0449h 02D%h _ - - _
PIC_SIZE_V[11.0] PIC_SIZE_V 190 | [30] (1097d) | (0729d)
[11:8] :
THSEXIT 2ch | [7:0] 3Fh 40h 30h 40h 28h 30h Global
. Timing
TCLKPRE 2Dh | [7:0] 1Fh 20h 20h 20h 20h 20h Setting
TLPXESC 2Eh | [7:0] 03h 03h — — — —
CSI DT 0AOAh ;
T 3Eh | [7:0] :
. FMT[7:0] OAOAh/ - - - RAW10
CSI_DT_FMT[15:0] S DT oo 0COCh | OAOAh | ooony 0coch
FMT[15:8] : RAW12
CSI_Lane_MODE . 1h; 2 Lane,
0] 40h | [1:0] 3h 3h 3h 3h 3h 1h 3h - 4 Lane
TCLK_POST 43h | [7:0] 67h 68h 58h 68h 58h 58h
THS_PREPARE 44h | [7:0] 17h 20h 20h 20h 10h 20h
THS_ZERO_MIN 45h | [7:0] 47h 40h 40h 40h 30h 40h
THS_TRAIL a6h | [7:0] | _27h 28h 18h 28h 10h 18h %'r?]?r?'
TCLK_TRAIL_MIN 47h | [7:0] 1Fh 20h 10h 20h 0Bh 10h Semng
TCLK_PREPARE 4s8h | [7:0] 17h 18h 10h 18h 08h 10h
TCLK_ZERO 49h | [7:0] 77h 78h 48h 78h 30h 48h
TLPX 4Ah [ [7:0] 27h 28h 28h 28h 20h 28h
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Number of lines of vertical direction

TENTATIVE

30/60/120 fps: 750

Vertical blanking period

OB side ignored area

Vertical (V) direction effective OB

Ignored area of effective pixel side

Effective margin for color processing

[QB>/
w0

Effective margin for color

processing

Total number of pixels:
Number of effective pixels:
Number of active pixels:

1312(H)x 739(V) =0.97 M
1305(H)x 733(V) = 0.96 M

1297(H)x 729(V) = 0.95 M
Number of recommended recording pixels:
1280(H)x 720(V) = 0.92 M

Ignored area of effective

pixel side
% Horizontal blanking period

@ Dummy
A Sync code

1280

IS

Recording pixel area

Effective margin for color processing

8

c

oS GB

o .

= )

: e s

3]
8 oK NG B
@ o i L
@

IS 10 [ £

S > o =

£ ) 2 K <

b i
[0} = [ =2

> ©° % ﬂicu o=
= Q| U3 a0
5 © =llo B 5 Y
2 3} 5= ©9
7] S S0 @8
Sl > | oS X & 9
[2) ® | @ |25 Wwgas
SD B 4 8

>
\ J

Ignored area of effective pixel side

y
Vertical blanking period

IMX185LQJ-C

Number of pixels of
horizontal direction

In parallel output

30/60/120 fps: 1650
In serial output

10 bit: 1980
12 bit: 1650

Horizontal scan direction

Pixel Array Image Drawing in 720p-HD Mode

(1 Frame) 30/60/120 fps : 750 [lines]
L

XVS

XHS

Line No. during

I
I
i
Nl
265266 [267 [ 268] 260] 270 [271] 272] 1!
'
[
¥

normal operation 3 [ a5 [6 [23]204 986 987] 988 [989 [ 990 [991] 092[ 993[ 994] 995
Line No. during 3 [ 4] 5 [ 6 [o95]094]993992]091 [990]s80] 087 [o86]985] 11[272[271]270 |260 268 [267] 266] 265] 264] 263
inverted operation P PR P B _ = N

I« 5 TP r“ 2 5 2 p—- > 5 7>

Low-voltage
LVDS
Parallel Output

XHS

Low-voltage DCK(DDR)
LVDS

DO during horizontal
normal operation

DO during horizontal
inverted operation

L L L L L L LT

i il
I ‘328 329‘ " ‘336 337‘ 1" ‘16161617‘ " ‘16251626‘ I 1629 .-.-
I JL J L JL J
I " 1" " " "
17 Ll 17 1
IESHETHODHEDHS  BEEN
i i i i i "
< > < < »le »le > >
| 8 1280 9 4 [ 3 [ 4 HB |
1320 7

: Frame information line D :
: Ineffective OB
: Effective OB

EOEC

: Blanking

|

Sync code *DCK is output asynchronously with INCK

- Ignored area of effective pixel side *SD : System delay

*HB : Horizontal blanking

: Color processing margin
: Recording pixel area

: Dummy

Drive Timing Chart for LVDS Parallel Output in 720p-HD Mode
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SONY

XVS
XHS

TENTATIVE

(1 Frame) 30/60/120 fps : 750 [lines]

IMX185LQJ-C

L

I

I

I

"

a

I
e[ ]5]
e 5]

p

Line No. during
normal operation 6 263‘264 265‘266‘267‘268‘269‘270 271 272‘ 1 ‘986‘987‘985 9&9‘990‘991‘992‘993
Line No. during 6 995‘994 993‘992‘991‘990 959‘957 986 955‘ 1 ‘272‘271‘270 269‘268‘267‘266‘265 264‘263
inverted operation e o P N ' N > >
8 T 2 4 2 4 720 5 2 7T 27
Low-voltage
LVDS (Number of Data in 1H*) 1980 (10 bit) / 1650 (12 bit)
1 *Number of data when 1 ch output
Serial Output 1/2 when 2 ch output and 1/4 when 4 ch output
11 1L 11
CHO / DOS5 I 325[327[329] ,, [335[337[339] ,, [16131615]1617 ,, [1625/1627][1629)
Normal N "
- CH1 / DO6 T T 1 [ 326] 328330 ;; [336[338]340] ;; [16141616[1618 | [1626[1628 T 1
2 ch Output | 1l 1 1]
CHO / DO T 7T [ [16291627)1625] 1T Ti619f1617u615] 11 [341] 339[337] 11 329327325 LT 1
CH1 / DO#§| [T [ [162¢[1626[1624] 1 Jr618]1616]1614] |1 [320]338]336] 11 328326 T 1
1 10 1
SD ‘L 4DATA | 2DATA| 2DATA | 4 DATA 640 DATA " 5DATA | 2 DATA TD‘lT \‘ 4DATA HB
~ 664 DATA
325[329[333[337]341] | [1609[1613[1617[1621]1625[1629] [
T 1 326 330[ 334338342 [1618[1622]1626) T 1
T 327]331]335]339[343] 1M Jr611)1615[1619[16231627] LT
10
328]332[ 336 340[ 344 [ 11 T1612]1616[1620]1624 1628 LT
]
4 ch Output | "
T 1 [16291625[1621/1617[1613] || [345]341[337[333[329[325] [ [ |
I \
1 [1628/16241620/1616[1612] | | [344 [340 [336]332[ 328 T
|
T T 1 [1627[162316191615[1611] || [343]339335]331] 327 T 1
[ [1626/1622[1618[1614[1610] | | |342]338 [334]330] 326 |
€ ' > >l
= SD 4DATA | T TN T DATA'| 320DATA " 3DATA T 4DATA
DATADATA DAT/ »
336 DATA
/ \
DCK(DDR) | i | [ ] : Frame information line [_] : Sync code
10bitoutput  CHX |>&|>B|>E|>8[>E>E(>8/>8>8/>8 D : Ineffective OB D : Ignored area of effective pixel side
< | < < < < < < < < < . . .
(x=0-3) [0 B0 RO E|0F 00T GE 0T 0E|0F D : Effective OB D : Color processing margin
: Blankin : Recording pixel area
i o L] op
pck@EoR) | K ¥ M : bummy
. = = *SD : System delay
12bitOutput cHx [>F|>3|38>E>E[>8>EB[>F|>8>8>2(>E ) A
(x=0-3) gg ‘%E $§ ‘%E 53‘ 52 52 52 5§ 52 52 52 *HB : Horizontal blanking

Drive Timing Chart for LVDS Serial Output in 720p-HD Mode
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SONY

IMX185LQJ-C

TENTATIVE

Number of lines of vertical direction

ES)

PH(Packet Header)

Effective margin for color processing

EBD(Embedded data)
NULLO

NULL1

Vertical(V) direction effective OB

720

OB side ignored area
~  Effective pixel side ignored area

N

Recording pixel area

1280

PF(Packet Footer)
Horizontal blanking period

v
A

Number of pixels of

»

horizontal direction

Vertical blanking period

Effective margin for color processing

Pixel Array Image Drawing in 720p-HD Mode (CSI-2 Serial Output)

(1 Frame) 30/60/120 fps:750 [lines]
L

XVS
(slave mode)

Line No. during
normal operation
Line No. during
inverted operation

Pixel
Output
Image

3 [ 4| 5 |PYBTY 265] 266 267|268 [269] 270[ 11]987]088[ 980090 001 [0z [00s (VYRR |

989[ 88| |1[271[270| 260 268[267 [266 |265 PR |

Horizontal| * It outputs in the format of RAW10 or RAW12.

720 5

Horizontal pixel output image

normal operation

Horizontal pixel output image

inverted operation

| :: | 325‘ ‘328 329‘ :: ‘336 337‘ :: ‘16161617‘ :: ‘16251626‘ ::
| .. | 1629‘ ‘16261625‘ ‘16181617‘ ‘338 337‘ ‘329 328‘
i i i i
»i >l > B >l B »lg B > 3
2 4 8 1280 9
1312
:FS/FE :
D D : Packet header / Packet footer *HB : Horizontal blanking
D : Embedded data D : Ignored area of effective pixel side
| s [ ] : color processing margin
D : Ineffective OB D : Recording pixel area
D : Effective OB . : Dummy
. : Blanking

Drive Timing Chart for CSI-2 Serial Output in 720p-HD Mode
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Window Cropping Mode

Vertical scan direction

A sensor signals are cropped and read out at arbitrary positions.

Cropping is available at all-pixel scan mode, 1080p-HD mode and 720p-HD mode. Horizontal period is fixed to the
value for each mode. Pixels cropped by horizontal cropping setting are output with left justified and that extends
the horizontal blanking period. In vertical cropping, the number of image data is also output from cropping start
line and the frame rate can be adjusted by changing the number of input XVS lines in slave mode or changing
register VMAX in master mode.

Window cropping image is shown in the figure below.
Cropping position is set, regarding effective pixel start position as origin (0, 0) in all pixel scan mode.
Only vertical width can be set for OB (horizontal width is the same as the Window cropping width).

A
# WINWV_OB OB side ignored area

OB cropping area
Vertical (V) direction effective OB

(WINPH , WINPV)=(0,0)

(WINPH , WINPV)

Window cropping area

WINWV

1241

hlrectlon dummy

WINWH - 3
© 4 - B ]
O
@
=S + 77777777777777777777777 5
g z
2 =
3 5
@ N
0GB S
v o RG Effective pixel area of all-pixel mode @i
“ 1952 >
.

Horizontal scan direction

Window cropping image from all pixel (WUXGA) scan mode
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Register List of Window cropping Mode Setting (Low-voltage LVDS Parallel / Serial output)

Register details Initial
iti
Setting item . Address . Setting value Function
Register 5 Bit value
():I°C
ChipID ; 02h
MODE [5:0] — 06h (3006h) | [5:0] 00h 00h All-pixel scan mode
4h Window cropping mode (WUXGA mode)
WINMODE [3:0] — 07h (3007h) | [7:4] 1lh 5h Window cropping mode (1080p mode)
6h Window cropping mode (720p mode)
VMAX7:0] 18h (3018h) | [7:0] 00465h Vertical (V) direction line number
VMAX [16:0] VMAX [15:8] 19h (3019h) | [7:0] (1125q) See below designation (Effective in master mode.
VMAX [16] 1Ah (301Ah) | [0] Invalid in slave mode)
HMAX [7:0] 1Bh (301Bh) | [7:0] | pgggh See each mode Hor?zontél (H) dire(l:tiorl1 pixel number
HMAX [15:0] (22000) settin designation (Effective in master mode.
HMAX [15:8] 1Ch (301Ch) | [7:0] 9 Invalid in slave mode)
10h
WINWV_OB [4:0] |WINWV_OB [4:0] 36h (3036h) | [4:0] (12d) See below VOB Window size designation
WINPV [7:0 38h (3038h 7:0 Desi i f | i
WINPV [100] [7:0] ( ) | [7:0] 000h See below eS|gnat!on of upper eft c.oordlnate
WINPV [10:8] 39h (3039h) | [2:0] for cropping position (Vertical)
WINWYV [7:0] 3Ah (303Ah) | [7:0] | 4C9h ) . . . .
WINWYV [10:0] See below Cropping size designation (Vertical)
WINWYV [10:8] 3Bh (303Bh) | [2:0] | (1225d)
WINPH [7:0] 3Ch (303Ch) | [7:0] Designation of upper left coordinate
WINPH [10:0] WINPH I10: oh bh - 000h See below for cropping position (Horizontal)
(10:8] 3Dh (303Dh) | [2:0] (Set to become a multiple of 4)
WINWH [7:0 3Eh (303Eh 7:0 51Ch Cropping size designation (Horizontal
WINWH [10:0] [7:01 ( ) | [7:0] See below PpIng N . ( )
WINWH [10:8] 3Fh (303Fh) | [2:0] | (1308d) (Set to become a multiple of 8 and plus 4)

Restrictions on Window cropping mode
The register settings should satisfy following conditions:

WINPH + WINWH < 1948

380 < WINWH

Set WINPH to a multiple of 4, and set WINWH to a multiple of 8 and plus 4.
(Number of lines per frame) or VMAX =2 WINWV_OB + WINPV + WINWV + 8
However,

6 <WINWV_OB <16

WINPV + WINWYV < 1225

313 < WINWV

Frame rate on Window cropping mode

Frame rate [frame/s] = 1/ (("Number of lines per frame” or

1H period (unit: [us]) : Fix 1H time in a mode before cropping and calculate it by the value of "Number of INCK in 1H"

VMAX) x (1H period))

in the table of "Operating Mode" and "List of Operation Modes and Output Rates".
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(WINPH , WINPV)

I 'SAX

Vertical scan direction
OB side ignored area

>
o
[7]
°
£
7]
i
1
>
n

& Sync code
pixel side

(7]
o
S

WINWV_OB - 2

WINMODE=4h,5h : 4
DE=6h : 2‘

TENTATIVE

Number of lines of vertical direction : Input line number or VMAX

8 Vertical blanking period

OB side ignored area
Vertical (V) direction effective OB

Ignored area of effective pixel side

pixel side
w Horizontal (H) direction dummy/

Recording pixel area
+

&~ Sync code

Effective margin for color processing

S

k.
4

WINWH

A 4

Ignored area of effective pixel side v

Vertical blanking period

Horizontal scan direction

Pixel Array Image Drawing in Window cropping Mode

(1Frame) : Input line number or VMAX

IMX185LQJ-C

Number of pixels of
horizontal direction
Fixed value in
each mode

Line No. during
normal operation

Line No. during

inverted operation

Parallel

(1H) Fixed value in each mode

WINWV - 8 or WINWV - 4

WINWV

-System delay
|

Output |,,.s

Low-voltage DCK(DDR)
LVDS

DO during horizontal
normal operation

DO during horizontal
inverted operation

S 20 I O A

ialnlph

1] Il
1 WINPH!!

: Frame information line D :
: Ineffective OB
: Effective OB

B

: Blanking

[]:
[]:
| B

4 WINWH - 11

WINWH

1
>

A

Sync code *DCK is output asynchronously with INCK

*SD : System delay
*HB : Horizontal blanking

Ignored area of effective pixel side
Recording pixel area

+ Color processing margin
Dummy

Drive Timing Chart for LVDS Parallel Output in Window cropping Mode
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(1Frame) : Input line number or VMAX
L

TENTATIVE

IMX185LQJ-C

XVS

xtis TUVTTT T ET TV VI v rEr v Er ey

Line No. during
normal operation
Line No. during
inverted operation

Low-voltage
LVDS
Serial Output

(1H) Fixed value in each mode

WINW OB-2 | aor2 | WINWV - 8 or WINWV - 4 a2 |
< INWV.
<

D : Ignored area of effective pixel side

: Recording pixel area
+ Color processing margin

CH1/DO5
CH2 / DO6 [ T T 1T [ T T
2 ch Output
CH1/DO5
CH2 /D06 [ [ T T [ T 1
WINWH - 6 DATA
_ WINWH
<%
WINPH
CH1/DO5 YT T [T [ [ 1 [ ]
CH2 / DO6 - [ [T [ [T
CH3 /D04 [ T T [
CH4/DO7 - [ 11 [T 1
4 ch Output I V\L”
CH1/DO05 [ T T [T 1 [v
CH2 /D06 [ [T 1 T 1
i
CH3 /D04 [T 1 [ T T
CH4/DO7 . [ T T [ T T
ﬁ SD N AlTA:AlT: WINWH - 3 DATA DATA‘
P WINWH >
- \ -
DCK(DR) | £ §
( ) — |:| : Frame information line D : Sync code
_ chx |>B|>8>E>8>B>F(>5|>5|>5(38 [ : ineffective OB
10 bit Output (x=0.3) |6 4|5 3|5 3|5 3|55 |6 5|5 3|5 3|5 3|5 3 [ - Effective OB
. : Blanking

DCK(DDR) |

|

hx

12 bit Output  ©
PU (x=0-3)

>EI>B>F>8>8>=>8
FemiESuiESEamiE el E gt =
(/J_‘ mH mH mH mH WH U)'_‘

SAV
1st[11]
SAV
1st [10]
SAV
1st[9]
SAV
1st[8]
SAV
1st[7]

B : oummy

*SD : System delay
*HB : Horizontal blanking

Drive Timing Chart for LVDS Serial Output in Window cropping Mode
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Register List of Window cropping Mode Setting (CSI-2 output)

IMX185LQJ-C

Register details nitial
iti
Setting item . Address . Setting value Function
Register 5 Bit value
() B:I°C
ChipID ; 02h
MODE [5:0] — 06h (3006h) | [5:0] 00h 00h All-pixel scan mode
4h Window cropping mode (WUXGA mode)
WINMODE [3:0] — 07h (3007h) | [7:4] 1lh 5h Window cropping mode (1080p mode)
6h Window cropping mode (720p mode)
VMAX [7:0] 18h (3018h) | [7:0] 00465h Vertical (V) direction line number
VMAX [16:0] VMAX [15:8] 19h (3019h) | [7:0] (1125q) See below designation (Effective in master mode.
VMAX [16] 1Ah (301Ah) | [0] Invalid in slave mode)
HMAX [7:0] 1Bh (301Bh) | [7:0] 0898h See each mode Hor?zontél (H) dire(l:tior.1 pixel number
HMAX [15:0] ) designation (Effective in master mode.
HMAX [15:8] 1Ch (301Ch) | [7:0] | (2200d) setting -
Invalid in slave mode)
10h
WINWV_OB [4:0] |WINWYV_OB [4:0] 36h (3036h) | [4:0] (160) See below VOB Window size designation
WINPV [7:0 38h (3038h 7:0 Desi i f | i
WINPV [100] [7:0] ( ) | [7:0] 000h See below eS|gnat!on of upper eft c.oordlnate
WINPV [10:8] 39h (3039h) | [2:0] for cropping position (Vertical)
WINWV [7:0] 3Ah (303Ah) | [7:0] | acon o o ]
WINWYV [10:0] See below Cropping size designation (Vertical)
WINWYV [10:8] 3Bh (303Bh) | [2:0] | (1225d)
WINPH [7:0] 3Ch (303Ch) | [7:0] Designation of upper left coordinate
WINPH [10:0] WINPH [10: oh bh - 000h See below for cropping position (Horizontal)
(10:8] 3Dh (303Dh) | [2:0] (Set to become a multiple of 4)
WINWH [7:0 3Eh (303Eh 7:0 51Ch Cropping size designation (Horizontal
WINWH [10:0] [7:0] ( ) | [7:0] See below Pping 9 . ( )
WINWH [10:8] 3Fh (303Fh) | [2:0] | (1308d) (Set to become a multiple of 8 and plus 4)
ChipID ; 05h
OEh . ) . .
OB_SIZE_V[5:0] — 14h (3314h) | [5:0] (14d) OEh VOB Window size designation
Vertical (V) direction
NULLO_SIZE_V[5:0 — 15h (3315h 5:0 01h 01h
- -VI5:0] ( ) | [50] NULLO number designation
04h V NULL1 number WUXGA mode
NULL1_SIZE_VI[5:0] — 16h (3316h) | [5:0] 04h 04h V NULL1 number 1080p mode
02h V NULL1 number 720p mode
04h V NULL1 number WUXGA mode
NULL2_SIZE_V[5:0] — 17h (3317h) | [5:0] 04h 04h V NULL1 number 1080p mode
02h V NULL1 number 720p mod
PIC_SIZE_V[7:0 18h (3318h 7:0 0449h
PIC_SIZE_V[11:0] = V0] ( ) | [7:0] See below
PIC_SIZE_V[11:8] | 19h (3319h) | [3:0] | (1097d)

Restrictions on Window cropping mode

The register settings should satisfy following conditions:

WINPH + WINWH < 1948
380 < WINWH

Set WINPH to a multiple of 4, and set WINWH to a multiple of 8 and plus 4.

(Number of lines per frame) or VMAX =2 WINWV_OB + WINPV + WINWYV + 8

However,

6 <WINWV_OB=0B_SIZE V+2<16
WINPV + WINWV < 1225

313 = WINWV

WINPV = PIC_SIZE_V + NULL1_SIZE_V + NULL2_SIZE_V

Frame rate on Window cropping mode

Frame rate [frame/s] = 1 / (("Number of lines per fram

e’ or

VMAX) x (1 H period))

1 H period (unit: [us]) : Fix 1 H time in a mode before cropping and calculate it by the value of "Number of INCK in

1H" in the table of "Operating Mode" and "List of Operation Modes and Output Rates".
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(WINPH , WINPV)

Number of lines of vertical direction

L
EBD(Embedded data)
1 NULLO

\
FS |\]

‘ WINWV_OB - 2 Vertical(V) direction effective OB

NULL1

Effective margin for color processing

© [

g o

S ©

- T

o o
S 2 3

c =
~ | 8] @ k=] 2
5 | &) o 3 % |2
s sl 3 WINWV ° T
) @ i - ] £
T S L 2 bo =
= <= e ko 8
B |8 = N o g |3
s |2 ¢ Recording pixel area 218 8 |=
o B k3] S < €
= + E <= c
T o £ L |5 I S
o ol w ey & £
4| 4 I

4
4
v

EN

A
— -

WINWH

Number of pixels of
horizontal direction

V blanking period

Pixel Array Image Drawing in Window cropping Mode (CSI-2 Output)

+ Input line number or VMAX

XVS
(slave mode)

§ - WINPV WINPV
Line No. during
normal operation _ ‘ ‘ ‘ ‘ ‘ ¥ ‘ ‘ ‘
Line No. during [
inverted operation - _ ‘ ‘ ‘ ' ‘ ‘ ‘ _ N
“ 8 4or2 “ WINWV - 8 or WINWV - 4 "‘ 40r2 g "
WINWV_OB-2| WINWV _
< »
Horl_zontal * It outputs in the format of RAW10 or RAW12.
Pixel
Output
Image

4 4 WINWH - 11 4

Horizontal pixel output image
normal operation

;
"
Horizontal pixel output image n
'

<

inverted operation

P WINWH »
< »
D :FS/FE [[] : Packet header / Packet footer ) )
*HB : Horizontal blanking
D : Embedded data D : Ignored area of effective pixel side
| e [[] : Recording pixel area
. - Ineffective OB + Color processing margin
[[] : Effective OB Bl : oummy
. : Blanking

Drive Timing Chart for CSI-2 Serial Output in Window cropping Mode
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Standby Mode

Description of Various Function

This sensor stops its operation and goes into standby mode which reduces the power consumption by writing
“1” to the standby control register STANDBY (address 00h (IZC: 3000h), Bit [0]).
Standby mode is also established after Power-on or other system reset operation.

List of Standby Mode Setting

Register details (Chip ID = 02h)

Register name A Initial value | Setting value Status Remarks
gister name | - gister | chip 1D | A99eSS | it
():1°C
00h 1 Standby | Register communication is
STANDBY — 02h (3000h) [0] 1 executed even in standby
0 Operating | mode

The serial communication registers hold the previous values.
However, the address registers transmitted in standby mode are overwritten.
The serial communication block operates even in standby mode, so standby mode can be canceled by setting the

STANDBY register to “0”.

Some time is required for sensor internal circuit stabilization after standby mode is canceled. After standby mode is
canceled, a normal image is output from the 9 frames after internal regulator stabilization (20 ms or more).

. Initial regulator
s | Sana || sz e
9 (20 ms)

<€

XCE ;

XVS

le

‘ ‘ Initialization period (8 frames)

‘ ‘ ‘ Normal image output ‘

Sequence from Standby Cancel to Stable Image Output
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Slave Mode and Master Mode

The sensor can be switched between slave mode and master mode. The switching is made by the XMASTER pin.
Establish the XMASTER pin status before canceling the system reset. (Do not switch this pin status during
operation.)

Input a vertical sync signal to XVS and input a horizontal sync signal to XHS when a sensor is in slave mode.

For sync signal interval, input data lines to output for vertical sync signal and 1H period designated in each operating
mode for horizontal sync signal.

See the section of "Operating mode" for the number of output data line and 1H period.

Set the XMSTA register (address 02h (I2C: 3002h) [0]) to “0” in order to start the operation after setting to master
mode.

In addition, set the count number of sync signal in vertical direction by the VMAX [16:0] register (address 18h (1°C:3
018h) [7:0], 19h (IZC: 3019h) [7:0], 1Ah (IZC: 301Ah) [0]) and the clock humber in horizontal direction by the HMAX
[15:0] register (address 1Bh (IZC: 301Bh) [7:0], 1Ch (IZC: 301Ch) [7:0]). See the description of Operation Mode for
details of the section of “Operating Modes”.

Slave and Master Mode Setting

Pin name Pin processing Operation mode Remarks
Low fixed Master Mode High: OV
XMASTER pin o -. >
High fixed Slave Mode Low: GND

Registers that Requires Setting in Master Mode

Register details (Chip ID = 02h) Initial
Reqgist Setting value Remarks
egisiername Register ’?‘;'O_"féés bit | value
. 02h 1: Master operation ready The master operation
XMSTA (3002h) [l 1 0: Master operation start starts by setting 0.
VMAX [7:0] (33?&0 (7:0]
. . 19h . 00465h . . Line number per frame
VMAX [16:0] VMAX [15:8] (3019h) [7:0] (1125d) See the item of each drive mode. designated
1Ah
VMAX [16] (301Ah) [0]
1Bh
HMAX [7:0] [7:0] .
HMAX [15:0] (301Bh) 0898h See the item of each drive mode. CIO?k number per line
. 1Ch . (2200d) designated
HMAX [15:8] (301Ch) [7:0]
XVSLNG [1:0] XVSLNG [1:0] (33?12h) [5:4] | oh (2’ pbs é: XVS width designated
. . 47h . 0: Min. to 3: Max. . .
XHSLNG [1:0] XHSLNG [1:0] (3047h) [5:4] Oh See the next page. XHS width designated
0: High level output
XVSOUTSEL [1:0] — [1:0] Oh 2: VSYNC output
Others: Setting prohibited
49h
(3049h) )
0: High level output
XHSOUTSEL [1:0] — [3:2] Oh 2: HSYNC output
Others: Setting prohibited
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Detailed Register Setting of XHSLNG

IMX185LQJ-C

Reference Clock

Register name Setting Output Low Level
ChipID = 02h value Width ) Low-voltage LVDS Serial /
Low-voltage LVDS Parallel CSI-2 Serial Output
0 16 x (1 / Clock)
XHSLNG [1:0 L 32 x (1/ Clock) 148.5 MH 74.25 MH
[1:0] 2 64 x (1/ Clock) 5 MHz 25 MHz
3 128 x (1 / Clock)
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Gain Adjustment Function

The Programmable Gain Control (PGC) of this device consists of the analog block and digital block.
The total of analog gain and digital gain can be set up to 48 dB by the GAIN [7:0] register (address 14h (1°C: 3014h)
[7:0]) setting. The same setting is applied in all colors.

See the List of Gain Setting Register Value for Each Register.

------ Analog Gain
------ Analog + Digital Gain

48.0
45.0
42.0
39.0
36.0
33.0
30.0
27.0
240
21.0
18.0
15.0
12.0

9.0

6.0

3.0

0.0

Gain [dB]

£ &5 & § £ %
=
[82] ) ~ 1o} Ys) ©

Register setting value [Hex]

Oh
Ah
13h
1Dh
27h
6Eh
78h
82h
8Ch
96h
ACh

List of PGC Register

Register details (Chip ID = 02h) Setting value

Register name ] Address ] Initial value ] Remarks
Register O:FC bit Setting range

14h 00h-AOh
GAIN [7:0] — (3014h) [7:0] 00h (0d-160d) See next page.
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List of Gain Setting Register Value

Gain [dB] GAIN [7:0] Gain [dB] GAIN [7:0] Gain [dB] GAIN [7:0]
0.0 oh 16.2 36h 32.4 6Ch
0.3 1h 16.5 37h 32.7 6Dh
0.6 2h 16.8 38h 33.0 6Eh
0.9 3h 17.1 39h 33.3 6Fh
1.2 4h 17.4 3Ah 33.6 70h
15 5h 17.7 3Bh 33.9 71h
1.8 6h 18.0 3Ch 34.2 72h
2.1 7h 18.3 3Dh 345 73h
2.4 8h 18.6 3Eh 34.8 74h
2.7 oh 18.9 3Fh 35.1 75h
3.0 Ah 19.2 40h 35.4 76h
3.3 Bh 19.5 41h 35.7 77h
3.6 Cch 19.8 42h 36.0 78h
3.9 Dh 20.1 43h 36.3 79h
4.2 Eh 20.4 44h 36.6 7Ah
45 Fh 20.7 45h 36.9 7Bh
48 10h 21.0 46h 37.2 7Ch
5.1 11h 21.3 47h 37.5 7Dh
5.4 12h 21.6 48h 37.8 7Eh
5.7 13h 21.9 49h 38.1 7Fh
6.0 14h 22.2 4Ah 38.4 80h
6.3 15h 225 4Bh 38.7 81h
6.6 16h 22.8 4Ch 39.0 82h
6.9 17h 23.1 4Dh 39.3 83h
7.2 18h 23.4 4Eh 39.6 84h
75 19h 23.7 4Fh 39.9 85h
7.8 1Ah 24.0 50h 40.2 86h
8.1 1Bh 24.3 51h 405 87h
8.4 1Ch 24.6 52h 40.8 8sh
8.7 1Dh 24.9 53h 411 89h
9.0 1Eh 25.2 54h 41.4 8Ah
9.3 1Fh 25.5 55h 417 8Bh
9.6 20h 25.8 56h 420 8Ch
9.9 21h 26.1 57h 423 8Dh
10.2 22h 26.4 58h 426 8Eh
10.5 23h 26.7 59h 429 8Fh
10.8 24h 27.0 5Ah 432 90h
11.1 25h 27.3 5Bh 435 91h
11.4 26h 27.6 5Ch 4338 92h
11.7 27h 27.9 5Dh 441 93h
12.0 28h 28.2 5Eh 44.4 94h
12.3 29h 28.5 5Fh 447 95h
12.6 2Ah 28.8 60h 45.0 96h
12.9 2Bh 29.1 61h 453 97h
13.2 2Ch 29.4 62h 456 98h
13.5 2Dh 29.7 63h 459 99h
13.8 2Eh 30.0 64h 46.2 9Ah
14.1 2Fh 30.3 65h 46.5 9Bh
14.4 30h 30.6 66h 46.8 9Ch
14.7 31h 30.9 67h 471 9Dh
15.0 32h 31.2 68h 47.4 9Eh
15.3 33h 315 69h 47.7 9Fh
15.6 34h 318 AN 48.0 AOh
15.9 35h 32.1 6Bh — —
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Black Level Adjustment Function

The black level offset (offset variable range: 000h to 1FFh) can be added relative to the data in which the digital
gain modulation was performed by the BLKLEVEL [8:0] register (address: OAh (1°C: 300Ah) [7:0], OBh (I°C: 300Bh)
[0])- When the BLKLEVEL setting is increased by 1 LSB, the black level is increased by 1 LSB.

Use with values shown below is recommended.
10-bit output: 03Ch (60d)
12-bit output: OFOh (240d)

List of Black Level Adjustment Register

Register details (Chip ID = 02h)
Register name Initial value Setting value
9 Register A(‘O)'qugés bit
BLKLEVEL [7:0] (38§2h) [7:0]
BLKLEVEL [8:0] 0Bh OFOh 000h to 1FFh
BLKLEVEL [8] (300Bh) [0]

Vertical Normal Operation and Inverted Drive

The sensor readout direction (normal/inverted) in vertical direction can be switched by the VREVERSE

(address 07h (IZC: 3007h) [Q]) register setting. See the section of “Operating Modes” for the order of readout lines in
normal and inverted modes. One invalid frame is generated when reading immediately after the readout direction
change in order to switch the normal operation and inversion between frames.

List of Vertical Drive Direction Setting Register

Register details (Chip ID = 02h)
Register name Address Initial value Setting value
Register () 2c bit
07h 0: Normal (Initial value)
VREVERSE o (3007h) [l Oh 1: Inverted
In normal mode In inverted mode
N1-Pin Al1-Pin N1-Pin Al1-Pin

N12-Pin _ _ A12-Pin N12-Pin ] ] A12-Pin
(Chip outline) (Chip outline)

Normal and Inverted Drive Outline in Vertical Direction (Top View)
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Horizontal Normal Operation and Inverted Drive

The sensor readout direction (normal/inverted) in vertical direction can be switched by the HREVERSE
(address 07h (1*C: 3007h) [1]) register setting. See the section of “Operating Modes” for the order of readout lines in
normal and inverted modes.

List of Horizontal Drive Direction Setting Register

Register details (Chip ID = 02h)
Register name Initial value Setting value
9 Register A(‘?d_rﬁés bit
07h 0: Normal (Initial value)
HREVERSE — (3007h) (1 Oh 1: Inverted
In normal mode In inverted mode
N1-Pin Al-Pin N1-Pin Al1-Pin

i

§=

N\
A

N12-Pin . ] Al12-Pin N12-Pin ] ] A12-Pin
(Chip outline) (Chip outline)

Normal and Inverted Drive Outline in Horizontal Direction (Top View)
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Shutter and Integration Time Settings

This sensor has a variable electronic shutter function that can control the integration time in line units. In addition,
this sensor performs rolling shutter operation in which electronic shutter and readout operation are performed
sequentially for each line.

Note) For integration time control, an image which reflects the setting is output from the frame after the setting
changes.

Example of Integration Time Setting

The sensor's integration time is obtained by the following formula.
Integration time = 1 frame period - (SHS1 + 1) x (1H period) + torrseT

Note) 1.The frame period is determined by the input XVS when the sensor is operating in slave mode, or the
register VMAX value in master mode. The frame period is designated in 1H units, so the time is
determined by (Number of lines x 1H period).

2. See “Operating Modes” for the 1H period.
3. torrseT IS 2.64 [us] (10 bit output) or 3.85 [us] (12 bit output).

In this item, the shutter operation and storage time are shown as in the figure below with the time sequence
on the horizontal axis and the vertical address on the vertical axis. For simplification, shutter and readout
operation are noted in line units.

Time base >
XVS \ N frame \ N+1 frame ‘
XHS FTTTTTTTr T T T T T T T T rTTTTd
B FS (Frame Start)
csl-2 { Packet 1 o N frame [ [ N+1 frame o O] FE (Frame End)
mode lines [T TN [ [ [T [T [T [T [ [ [T [T [ Blanking
Chip top side [] Embedded Data
Lastline |
Last-1 line_|
Last-2 line | H Readout timing
n [l Sshutter timing
Sensor ['] Integration time
4line |
3line_|
2line_|
1line
Chip bottom side
[@]V15 o191 1 e O O O I
blanking effective signal blanking effective signal

Image Drawing of Shutter Operation
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Normal Exposure Operation (Controlling the Integration Time in 1H Units)

The integration time can be controlled by varying the electronic shutter timing. In the electronic shutter settings, the
integration time is controlled by the SHS1 [16:0] register (address: 20h (I°C: 3020h) [7:0], 21h (I°C: 3021h) [7:0], 22h
(1°C: 3022h) [0)).

Set SHS1 [16:0] to a value between 0 and (Number of lines per frame - 2). When the sensor is operating in slave
mode, the number of lines per frame is determined by the XVS interval (number of lines), using the input XHS interval
as the line unit.

When the sensor is operating in master mode, the number of lines per frame is determined by the VMAX register
(address: 18h (I°C: 3018h) [7:0], 19h (1°C: 3019h) [7:0], 1Ah (I°C: 301Ah) [0]).

The number of lines per frame differs according to the operating mode.

Registers Used to Set the Integration Time in 1H Units

Register details (Chip ID = 02h) Initial
Register name Register p(\()jdrgss bit value Setting value
(1°C
R 20h X
ShSt (7] (Sgigh) 7] Set the shutter sweep time.
SHS1 [16:0] SHS1 [15:8] (3021h) [7:0] 00000h | 0to (Numberlof lines per frame - 2) _ o
>oh (Number of lines per frame - 1) : Setting prohibited
SHS1 [16] (3022h) [0]
VMAX [7:0] 18h [7:0]
(32;§h) Set the number of lines per frame (only in master mode).
VMAX [16:0] VMAX [15:8] (3019h) [7:0] 00465h | See “Operating Modes” for the setting value in
AR each mode.
VMAX [16] (301Ah) [0]
Time base >
Xvs | | | | | |
SHS1= ¢SH51= B -
xis WMl Wl W W W W e
I FS (Frame Start)
csz packe NI TN THENT THET NNT MW SO
[] Embedded Data

Frame2
integration i

Readout timing

—— Shutter timing

V-BLK V-BLK

V-BLK

V-BLK

V-BLK

Frame3 Frame4 Frame5

V-BLK

Frame2

Framel

Output timimg

Integration time

Image Drawing of Integration Time Control within a Frame
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Long Exposure Operation (Control by Expanding the Number of Lines per Frame)

Long exposure operation can be performed by lengthening the frame period.

When the sensor is operating in slave mode, this is done by lengthening the input vertical sync signal (XVS) pulse
interval.

When the sensor is operating in master mode, it is done by designating a larger register VMAX [16:0] (address: 18h
(1°C: 3018h) [7:0], 19h (I°C: 3019h) [7:0], 1Ah (I°C: 301Ah) [0]) value compared to normal operation.

When the integration time is extended by increasing the number of lines, the rear V blanking increases by an
equivalent amount.

The maximum VMAX value is 131071d, and the maximum SHS1 value is 131069d. When the number of lines per
frame is set to the maximum value, the integration time in 1080p-HD mode at 120 frame/s is approximately 1 s.
When set to a number of V lines or more than that noted for each operating mode, the imaging characteristics are not
guaranteed during long exposure operation.

Time base >

XVS ‘ VMAX = 1125d ‘ VMAX = 1600d ‘ ‘

SHS1 =« SHS1=«o
. Communication

xns [l LU ('

I FS (Frame Start)

92 pacier TR NI NN NS
]

mode
Embedded Data

Readout timing

Frame4
integration time,

Frame3
integration time

—— Shutter timing

Integration time

V-BLK V-BLK V-BLK

Frame2 ‘ V-BLK { Frame3 V-BLK { Frame4

Output timimg Framel

Image Drawing of Long Integration Time Control by Adjusting the Frame Period
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Example of Integration Time Settings

The example of register setting for controlling the storage time is shown below.

Example of Integration Time Setting (2.3 M pixels in all-pixel mode at 100 frame/s)

Sensor setting (register) o
Operation . - Integration time
VMAX SHS1
1318 1H  + torrseT
N (1320- (N+1)) H + torrseT
Normal frame rate 1320 -
1 1318H  + torrseT
0 1319H  + torpseT
Long-time exposure operation M N M-(N+21)H +torpser

In sensor master mode. In slave mode, the interval is same as XVS input.
The SHS1 setting value (N) is set between “0” and “the VMAX value (M) — 2”.
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Signal Output
Output Pin Settings

The output formats of this sensor support the following modes.

Low voltage LVDS parallel DDR output
Low voltage LVDS serial (2 ch / 4 ch switching) DDR output
CSI-2 serial data output (2 Lane / 4 Lane, RAW10/RAW12 output)

The switching is made by the OMODE pin. Establish the OMODE pin status before canceling the system reset.
(Do not switch this pin status during operation.)

Settings OMODE pin for Output Format

Pin name | Pin processing Operation mode Remarks
High fixed Low voltage LVDS parallel DDR output /
. 9 Low voltage LVDS serial DDR output High: OVpp
OMODE pin )
Low: GND

Low fixed CSI-2 serial data output

Each mode is set using the register OPORTSEL [3:0] (Address: 44h (IZC: 3044h) [7:4]). The table below shows
the output format settings.

Settings Register for Output Format

Register details
Chip ID = 02h . Settin -
Register name Ad((jresrs) _) Initial value valueg Description
O: ’c bit
6h Low voltage LVDS parallel DDR output
[OS%?RTSEL (36132h) [7:4] Eh Dh Low voltage LVDS serial 2 ch DDR output
Eh Low voltage LVDS serial 4 ch DDR output
/ CSI-2 serial data output

Each output pin is shown in the table below when setting low-voltage LVDS serial 2 ch/4 ch output.

Output Pins for Low voltage LVDS Serial mode

Low voltage LVDS

DOP/DOM serial DDR output
2ch 4ch
DOP11 to 8/ DOM11to 8 Hi-Z Hi-Z
DOP7/ DOM7 Hi-Z CH4
DOP6 / DOM6 CH2 CH2
DOP5 / DOM5 CH1 CH1
DOP4 / DOM4 Hi-Z CH3
DOP3to 0/ DOM3to O Hi-Z Hi-Z
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Low-voltage LVDS serial 2 ch/4 ch output format is shown in the figure below.

When setting 2 ch, after four data of SAV is output in the order of CHO and CHL1 pixel data is repeatedly output in the
same order and then four data of EAV is output in the same order to CHO and CHL1 respectively.

When setting 4 ch, after four data of SAV is output in the order of CHO, CH1, CH2 and CHS3 pixel data is repeatedly
output in the same order and then four data of EAV is output in the same order to CHO, CH1, CH2 and CH3

respectively.
Data is sent MSB first.

For details, see drive timing in each mode in the section of "Operation Mode".

DCK

CHO

2ch

CH1

DCK

CHO

CH1
4ch

CH2

CH3

> e | > > > s > o | > > >
£8|2E|28|2%| = S 58|12 225|28
—
> e | > > > + > e | > > >
53585558 < § [§2|38(55|5¢
T T T T T T T
> e | > > > = > o> > >
35|38)53)5%8| < T |S3|5&|3R 3¢
S l>ol>o|> T lsol>ol>sl|>
- hel e o
5585858 S 525855 |5%
> > > > QI > > > >
= k=] ks °
555835582 § 59555558
> > > > r_:_) > > > >
- ° - =]
59355558 § [52|38(55|5¢

Output Format of Low voltage LVDS Serial 2 ch/4 ch
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CSI-2 serial Output Setting

The output formats of this sensor support the following modes.
CSI-2 serial data output 2 Lane / 4 Lane, RAW10/ RAW12

The 2 Lane / 4 Lane serial signal output method using the IMX185LQJ is described below.

Complied with the CSI-2 Rev.1.0, data is output using 2 Lane / 4 Lane.

The image data is output from the CSI-2 output pin. The DMO1P/DMO1N are called the Lanel data signal, the
DMO2P/DMO2N are called the Lane2 data signal, the DMO3P/DMO23N are called the Lane3 data signal, the
DMO4P/DMOA4N are called the Lane4 data signal. In addition, the clock signals are output from DMCKP/DMCKN
of the CSI-2 pins.

In 2 Lane mode, data is output from Lanel and Lane2. In 4 Lane mode, data is output from Lanel, Lane2, Lane3
and Lane4. The bit rate maximum value is 444.5 Mbps/Lane.

The select of RAW10 / RAW12 is set by the register: CSI_DT_FMT [15:0] (address: (Chip IDO5h) : 3Eh (I°C :
333Eh) [7:0], 3Fh (I°C : 333Fh) [7:0] ).

The number of output lanes is set by the register: CSI_Lane_MODE [1:0] (address: (Chip IDO5h) : 40h (IZC:
3340h) [1:0]). The number of lanes physically connected is set by PHYSICAL_Lane_NUM [1:0] (address: (Chip
IDO5h) : 05h (1°C: 3305h) [1:0]).

Unused lanes (when setting 2 lanes; DMO3P/DMO3N, DMO4P/DMO4N) are set to Hi-Z output by the setting.
When the number of lanes more than CSI_Lane_MODE is set by PHYSICAL_Lane_NUM, unused lanes output
signals conformed to MIPI standard.

Settings for Output Format

Register details (Chip ID = 05h) . .
i Address Initial Setting Function Remarks
Register name Register 5 bit value value
():I°C
CSI_DT_FMT 3Eh
e 7:0 RAW10
[7:0] (333Eh) [7:0] 0AOAh
CSI_DT_FMT [15:0] 0COCh
CSI_DT_FMT 3Fh
[7:0] ococh | RAWIZ
[15:8] (333Fh)
PHYSICAL_Lane _ 05h [1:0] 3 1 2 Lane 0,2:
_NUM [1:0] (3305h) ' 3 4 Lane Setting prohibited
CSI_Lane 40h 1 2 Lane 0,2:
— [1:0] 3 . -
_MODE [1:0] (3340h) 3 4 Lane Setting prohibited

The formats of RAW12 and RAW10 are shown below.

i -

— RAWI12 Format

|PO|PO|P0|P0|P0|PO|P0|P0|P1 PLPL]PL[PL]PL]PL P1|P0|PO|PO|P0|P1 PL[PL]PL[P2]P2]P2]P2] P2 P2|I72|P2 P3 P3|P3|P3 P3 P3|P3|PS|.“
[41 (51 ) (6] | (7)) (8] (o] Jr20]f[12]f[4] | (5] ] (6] )(7] (81| (O] f(20)(22]) (0] (2] |r2]f[3] (0] Jr2]f(2] (3] (41 ][50 f(6]](71](8]](o] |20]j(21]](4) (51| (6] ][7] |[8]] (O] |[10]f[11]

— RAW10 Format

|P0|P0|P(J|P0|P0|P0|P(J|P0|P1 PL[PL[PL[PL[PL|PL[PL| P2] Pz [P2] P2 lepzlpz A Palpslpelpalpslpslpalpslpolpolm P [ P2 lepalpa
Rifsrjrarjsijerfejesrjrorfrarjesijrarjesifrerjrzijeerjor)carfsrjearfesifeer jrzifjreijrorfrarjsifrarjesieerjezyjeeifrorjrol jraifror)ayjor]aifror]an

The example of formats of RAW12 and RAW10
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The each formal of 2 Lane and 4 Lane are shown below.

IMX185

DMO1P/
DMOIN

DMO2P/
DMO2N

b) 2 Lane-RAW10

IMX185

DMO1P/
DMO1N

DMO2P/
DMO2N

c) 4 Lane-RAW12

IMX185

DMO1P/
DMOIN

B

DMO2P/
DMO2N

DMO3P/
DMO3N

DMO4P/
DMO4N

—Qﬁ—s

d) 4 Lane-RAW10

IMX185

DMO1P/

———»

53—

DMO2P/
DMO2N

DMO3P/
DMO3N

DMO4P/
DMO4N

DMOIN

Output Format of 2 Lane / 4 Lane
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MIPI Transmitter

IMX185LQJ-C

Output pins (DMO1P, DMO1N, DMO2P, DMO2N, DMO3P, DMO3N, DMO4P, DMO4N, DMCKP, DMCKN) are

described in this section.

IMX185

DMO1P
DMOI1N

DMO2P
DMO2N

DMO3P
DMO3N

DMO4P
DMO4N

DMCKP
DMCKN

H11 =+
H12 Data Lanel
E11 +
E12 Data Lane2
J11 +
J12 Data Lane3
D11 +
D12 Data Lane4
F12 +
G12 Clock Lane

Relationship between Pin Name and MIPI Output Lane

The pixel signals are output by the CSI-2 High-speed serial interface.

See the MIPI Standard

- MIPI Alliance Standard for Camera Serial Interface 2 (CSI-2) Version 1.01.00
- MIPI Alliance Specification for D-PHY Version 0.90.00

The CSI-2 transfers one bit with a pair of differential signals. The transmitter outputs differential current signal after
converting pixel signals to it. Insert external resistance in differential pair in a series or use cells with a built-in
resistance on the Reciever side. When inserting an external resistor, as close as possible to the Receiver.

The differential signals maintain a constant interval and reach the receiver with the shortest wiring length possible to
avoid malfunction. The maximum bit rate of each Lane are 445.5 Mbps/Lane.

Lane
Control
and
Interface
Logic

138

Protocol Side

Universal Lane Module Functions
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Output Pin Bit Width Selection (Low voltage LVDS output)

IMX185LQJ-C

The output pin width can be selected from 10 bit or 12 bit output using the register ODBIT (address 44h (I°C:

3044h), bit [0]).

In parallel output mode, when ODBIT = 0 (10 bit output), the lower 2 bits are high impedance in low voltage LVDS
output mode. Therefore, when using only 10 bit, the pins corresponding to the lower 2 bits can be left open on the

board by setting ODBIT = 0.

When low voltage LVDS serial output, continuous data is output MSB first by 10 bit and 12 bit output setting

respectively.

10 bits sync code are output when ODBIT = 0 (10 bit output), and 12 bit sync codes are output when ODBIT =1

(12 bit output).

Output Pin Bit Width Selection Setting Register

Register details (Chip ID = 02h)
Register name Address Initial value Setting value
Register 2 bit
():I°C
44h 0: 10 bit
ODBIT o (3044h) [0 1h 1: 12 bit

ODBIT =0 (parallel 10 bit output)

The lower 10 bits of the internal data bus are output with left justified on the chip output pins DO.

Internal data bus D[11] | D[10] | D[9] | D8] | DI7] | D[6] | D[5] | D[4]

D3]

2] | or

D[o]

DOP [11:2] / DOM [11:2] = D [9:0]

DOP/M
11

DOP/M
10

DOP/M | DOP/M | DOP/M | DOPMM | DOP/M | DOP/M

Chip output pins

DOP/M

DOP/M

DOP/M
2 1

DOP/IM

%(_/

The DOP [1:0] and DOM [:0] pin states are as follows.

*) Th d tput as 10-bit o
(*) The sync codes are output as ! -Low-voltage LVDS output mode : High impedance

data on DOP [11:2] and DPB [11:2].

Bit Assignments in Parallel 10 bit Output Mode

ODBIT =1 (parallel 12 bit output)
The lower 12 bits of the internal data bus are output on the chip output pins DO.

Internal data bus

Chip output pins

D[11]

D[10]

DI9]

D[g]

D[7]

D[6]

D[5]

D[4]

D[3]

D[2]

D[1]

D[0]

DOP / M [11:0] = D [11:0]

DOP/M
11

DOP/M | DOP/M | DOP/M | DOP/MM | DOP/M | DOP/M | DOP/M | DOP/M | DOPM | DOPM | DOP/M

Bit Assignments in Parallel 12 bit Output Mode
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ODBIT = 0 (low voltage LVDS serial 10 bit output)

P
! e
{ Tl
/ e .
S T ) MSB First
| Tl
DCK
CHx |9 | & E|lg | B & | 8|2 |2 |2 || E|lg|g|T|g|g|l=|E
o o o o o o o o o o o I~ o I~ o \—| H ~ N \—|
x=0-3)i & a a a o a o a fat, a o a o a o o o o o o

Example of Data format in low voltage LVDS serial 10 bit output

ODBIT =1 (low voltage LVDS serial 12 bit output)

DCK T

CHx . .
x=0-3) . .
MSB First

PO
P1

CHx (g |8 |2|lg|lEle|le £ 8| 8|2|2|2|3|=
=y I3 S S S S S S S S S S = =
x=0-3))g | | |a|a | a|a|a|a|a|a|a|g|§ a

Example of Data format in low voltage LVDS serial 12 bit output
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Number of Internal A/D Conversion Bits Setting

The number of internal A/D conversion bits can be selected from 10 bit or 12 bit by the register ADBIT (address
05h (1°C: 3005h), bit [0]). See the section of “Operating Modes” for the correspondence with each mode.

12 bit right justified output is possible by setting 12 bit to only output width under the condition of ODBIT =1 in the
mode of ADBIT = 0 (10 bit setting).

In LVDS output mode, 12 bit right justified output is possible by setting 12 bit to only output width under the
condition of ODBIT = 1 in the mode of ADBIT = 0 (10 bit setting).

Internal A/D Conversion Resolution Setting (LVDS / CSI-2 Output)

Register details (Chip ID = 02h)
Register name Address Initial value Setting value
Register 2 bit
():1c
05h 0: 10 bit
ADBIT — 1h .
(3005h) [0l 1: 12 bit
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Output Bit Shift (Low voltage LVDS output)

When internal A/D conversion is set to 10 bit mode (ADBIT = 0h), the sensor has a function that shifts the sensor
internal 10 bit data by 2 bits to the MSB side and outputs by register STD12EN address 05h (I°C: 3005h), bit [4]).
This time, the register ODBIT is set to 1 (12 bit output), 2 decimal bits generated by the internal calculation are
output in the 2 LSB side bits.

The output consists of upper 10 bits (step accuracy) and lower 2 bits (remainder). The step accuracy is equivalent
to 10 bhit.

When the register STD12EN is set to 1 (bit shift), 12 bit sync codes are output on the chip output pins DOP [11:0]
and DOM [11:0].

Bit Shift Setting Register

Register details (Chip ID = 02h)
Register name ) Initial value Setting value
d Register Aergss bit
Q:rc
05h 0: No bit shift
STD12EN — [4] Oh
(3005h) 1: 2 bits shift to MSB side

Decimal bits generated by internal calculation

"
Internal data bus input | b1 | pizol | ojg] | o8l | o | ol | ol | bWl | o | b2l | o | oo | ory | oE2
/ / /
| // S // | //
, STD12EN =0 , ,
| / / | 7
A ettt » STD12EN =1 ; ,
| // // \‘/
\ % p/ ’
Internal data bus output | o ayfo’ wof o @@ o @] 0 (M| 0 )| o 5] O @] o @ o (2| oW | oI D’ [11:9]
={D[9:0],D[-1],D[-2]}

—— > ODBIT=1
(*)The sync code are output as
4 ' 12-bit data on the chip output

Chip output pins D?E/M DO;IM DOPM | DOPIM DOOP/M pins DOP [11:0] and DOM [11:0].

DOP/M
10

DOP/M | DOP/MM | DOP/M | DOP/M | DOP/MM | DOP/M

Bit Assignment when 12 bit Shift is Set
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Output Rate Setting

The sensor output rate is determined uniformly by the sensor operating mode and the output format. See the section
of “Operating Modes” for the relationship between each setting and the frame rate, data rate and data bit rate.
The registers related to mode setting are shown in the table below.

Related Registers for Setting Operation Mode

Register details
Register name _(Chlp IADddrgszsh ) \I/r;ljt;aé Setting value
Register O: 2c bit
06h 00h: All-pix scan mode
MODE [5:0] —_ (3006h) [5:0] | 00h | 33h: Horizontal / vertical 2/2-line bining readout mode
Others: Setting prohibited
Window mode setting
0: WUXGA mode
07h 1: 1080p mode
WINMODE [3:0] — (3007h) [7:41| 1h |2:720p mode
4: Window cropping mode (from WUXGA mode)
5: Window cropping mode (from 1080p mode)
6: Window cropping mode (from 720p mode)
Frame rate grade setting
0: High speed mode,
. 09h . 1: Middle speed mode,
FRSEL [1.0] - (3009h) (1011 2015 ow speed mode
3: Setting prohibited
See the detailed description in register list for each mode

Output Sighal Range

In LVDS output mode, the sensor output has either a 10 bit or 12 bit gradation, but output is not performed over the
full range, and the maximum output value is the (3FFh -1) value (10 bit output) and the (FFFh -1) one (12 bit output).
When serial output, the minimum value is 001h. The output range for each output gradation is shown in the table
below.

See the item of “Sync Codes” in the section of “Operating Modes” for the sync codes.

Output Gradation and Output Range (LVDS Output)

Output value
Output gradation Min.
- Max.
Parallel output Serial output
10 bit 000h 001h 3FEh
12 bit 000h 001h FFEh

In CSI-2 output mode, the sensor output has either a 10 bit or 12 bit gradation, but output is not performed over the
full range, and the maximum output value is the 3FFh value (10 bit output) and the FFFh one (12 bit output).
The output range for each output gradation is shown in the table below.

Output Gradation and Output Range (CSI-2 Output)

Output value
Output gradation

Min. Max.
10 bit 000h 3FFh
12 bit 000h FFFh
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INCK Setting

The available operation mode varies according to INCK frequency. Input either 27 MHz or 54 MHz or 37.125 MHz or
74.25 MHz for INCK frequency. The value according to the combination of input INCK and output format is set to
register INCKSEL1, INCKSEL2, INCKSEL3, INCKSEL4, INCKSELS5, INCK_FREQ and INCK_FREQ?2.

Do not change these register values during sensor operation. These regisiter should be set up at the power on
sequence.

The register setting of INCK_FREQ and INCK_FREQ?2 is only for CSI-2 output mode.

The INCK setting register and the list of INCK setting are shown in the table below.

INCK Setting Register (Low-voltage LVDS Parallel / Serial output)

Register details Low-voltage Low-voltage
LVDS Parallel LVDS Serial
. Initial
Register name Register A[dl_?g)ﬁs bit value | INCK= INCK = INCK = INCK = INCK = INCK = INCK = INCK =
9 0:FC 37.125 27 72.25 54 37.125 27 72.25 54
’ [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHZz] [MHz] [MHz]
ChipID
; 02h
INCKSEL1 [7:0] — (3851:) [7:0] 20h 20h 2Ch 20h 2Ch 20h 2Ch 20h 2Ch
INCKSEL2[7:0] | — (355CD [7:01| oonh | oon 00h 10h 10h 00h 00h 10h 10h
INCKSEL3 [7:0] — (3835) [7:0] 18h 20h 2Ch 20h 2Ch 18h 21h 18h 21h
INCKSEL4 [7:0] | — (383:) [7:0]| ooh | ooh 00h 10h 10h 00h 00h 10h 10h
INCKSELS5 [7:0] — (3823) [7:0] E8h 74h 54h E8h A8h 74h 54h E8h A8h

INCK Setting Register (CSI-2 Serial output)

Register details CSI-2 Serial Output

" Initial
Register name Address _ _ _ _
Register [HEX] bit value INCK = INCK = INCK = INCK =

0: IZC 37.125 27 72.25 54
' [MHZ] [MHZ] [MHZz] [MHZz]

ChipID
:02h

INCKSEL1 [7:0] — 5C [7:01| 20n 20h 2Ch 20h 2Ch
(305C)

INCKSEL2 [7:0] — b [7:0]| ooh 00h 00h 10h 10h
(305CD

INCKSEL3 [7:0 — SE 7:0]| 18h 18h 21h 18h 21h
(305E)

. . 5F .
INCKSEL4 [7:0] (305F) [7:0] 00h 00h 00h 10h 10h
INCKSELS5 [7:0] — (3323) [7:0] E8h 74h 54h E8h A8h
ChipID
; 05h
INCK_FREQ 41
INCK_FREQ [7:0] (3341)
[15:0] INCK_FREQ 42
[15:8] (3342)
INCK_FREQ2 4E
INCK_FREQ2 [7:0] (334E)
[10:0] INCK_FREQ2 4F
[10:8] (334F)

[7:0]
2520h 2520h 1B0Oh 4A40h 3600h

[7:0]

[7:0]

367h 1B4h 13Dh 367h 279h

[2:0]
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Register Hold Setting

TENTATIVE

IMX185LQJ-C

Register setting can be transmitted with divided to several frames and it can be reflected globally at a certain frame
by the register REGHOLD (address: 01h (I12C: 3001h) [0]). Setting REGHOLD =1 at the start of register
communication period prevents the registers that are set thereafter from reflecting at the frame reflection timing. The
registers that are set when setting REGHOLD = 1 are reflected globally by setting REGHOLD = 0 at the end of
communication period of the desired frame to reflect the register.

Register Hold Setting Register

Register details (Chip ID = 02h)

Register name Address Initial value Setting value
Register 2 bit
():1c
01h 0: Invalid
_ Oh : .
REGHOLD (3001h) [0l 1: Valid (register hold)

XVS ‘

FS (Frame Start)

FE (Frame End)
Blanking

Embedded Data

OEOm

(slave mode) ‘
Packet |JIH I | ] | |
REGHOLD=1 Register Register Register REGHOLD=0
setting A setting B setting C setting D
ines - ] MR [0 L
Register A Register B Register C
is not reflected. is not reflected. is not reflected.
Register A
» Register B
- Register C
Register D

are reflected.

Register Hold Setting
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Software Reset (Low voltage LVDS output)
This function is prohibited in CSI-2 output mode.

IMX185LQJ-C

Software reset can be performed by register setting using the register SW_RESET (address: 03h (1°C: 3003h) [0]).
Sensor reset is performed by setting SW_RESET = 1. However, the communication to continuous address
cannot use. In 12C communication, sensor not return ACK when SW_RESET is transferred.

The registers become initial state and standby 500 ns after setting SW_RESET = 1.

The SW_RESET signal returns to "0" automatically.

The XVS and XHS output High in master mode.

Input High to the XVS and XHS before setting SW_RESET =1 in slave mode.
Follow the sequence in the item of "Standby Mode" to perform register initial setting and standby cancel from standby

state.

Software Reset Register Setting

Register details (Chip ID = 02h)
Register name ) Address ] Initial value Setting value
Register 2 bit
():1°C
03h 0: Normal operation
W _RESET — h
SW_RES (3003h) [0] 0 1: Reset
Software Reset
SW_RESET =1 Write
SW_RESET auto reset cancel
Al 500[ns

-

XCE

4-wire < SCK High
Y,

SDI X oatara Invalid
o
~

scL / High

I’c )
SDA DATA [7:0] { Invalid High
DOP / DOM \ DATA Stand-by mode
XVS [ XHS High

(Slave mode)

XVS [ XHS

(Master mode) High

Software Reset
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Mode Transitions (Low-voltage LVDS output)

When changing the operating mode during sensor drive operation, first set the sensor to all-pixel scan mode, and
then it again to the desired operating mode.

An invalid frame is generated during mode transition.

An invalid frame is generated as well as when changing frame rate in the same operating mode.

The table below shows the number of invalid frames generated by transition between the various modes.

Data is output from sensor during the invalid frame period, but the output values may reflect the integration time or
may not be uniform on the screen, or a partially saturated image may be output,

Operating mode (register MODE [5:0]) and frame rate grade setting (register FRSEL [1:0]) cannot be changed at the
same time. They must be set at respective frames, and an invalid frame is generated in each mode transition.

In addition, especially when INCK frequency (register INCKSEL1-5), output bit width (register ODBIT) or output
format (register OPORTSEL [3:0]) is changed, transition of the operating mode must be done via sensor standby.
When INCK frequency is changed, care should be taken not to be input pulses whose width is shorter than the
High/Low level width in front and behind of the INCK pulse at the frequency change.

If the pulses above generate at the frequency change, change INCK frequency during system reset in the state of
XCLR = Low, and then perform system clear in the state of XCLR = High following the item of "Power on sequence"
in the section of "Power on /off sequence". Execute initial setting again because the register settings become default
state after system clear.

Number of Invalid Frames Generated during Mode Transitions

. Number of invalid
Mode transition frames
All-pixel scan mode — 1080p-HD mode
. Horizontal / vertical 2/2-line bining
All-pixel scan mode — readout mode
All-pixel scan mode — Window cropping mode
1080p-HD mode — All-pixel scan mode
Horizontal / vertical 2/2-line bining | All-pixel scan mode 1
readout mode
Window cropping mode — All-pixel scan mode
All-pixel scan mode
Horizontal / vertical 2/2-line bining . Same operation mode
readout mode Frame rate grade change (Note 1)
1080p-HD mode

(Note 1) Excluded when changing input INCK frequency or the register ODBIT or OPORTSEL [3:0].

—Readout timing I Communication period

S | | |

HMAX(In Master mode)
VMAX(In Master mode)
FRSEL or MODE (prohibited to
change at the same time)

XHS
p I

Frame
V-BLK
N+2

Frame
N+1

V-BLK

Output timing

Valid Valid
frame frame
* When changing the drive mode also changes the frame period, the number of
invalid frames is counted according to the frame period after the change.

Valid frame Invalid frame

Mode Transitions
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Mode Transitions (CSI-2 Serial output)

When changing an operating mode during sensor drive, always start operation according to standby cancel
sequence after changing the mode during the standby period via sensor standby.

Also when changing the number of Lanes, frame rate and cropping size in Window cropping mode during the same
mode, always start operation via sensor standby.

In addition, especially when INCK frequency (register INCKSEL1-5, INCK_FREQ and INCK_FREQ?2) is changed,
transition of the operating mode must be done via sensor standby.

When INCK frequency is changed, care should be taken not to be input pulses whose width are shorter than the
High/Low level width in front and behind of the INCK pulse at the frequency change.

If the pulses above generate at the frequency change, change INCK frequency during system reset in the state of
XCLR = Low, and then perform system clear in the state of XCLR = High following the item of "Power on sequence"
in the section of "Power on / off sequence". Execute initial setting again because the register settings become default
state after system clear.
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Power-on and Power-off Sequences

Power-on Sequence

Follow the sequence below to turn on the power supplies.

(1) Turn on the power supplies so that the power supplies rise in order of 1.2 VV power supply (DVpp) —1.8 V
power supply (OVpp) — 3.3 V power supply (AVpp). In addition, all power supplies should finish rising
within 200 ms.

(2) Start master clock (INCK) input after turning on the power supplies.

(3) The register values are undefined just after Power-on, so the system must be cleared. Hold XCLR at Low
level for 500 ns or more after all the power supplies have finished rising. (The register values after a system
clear are the default values.)

In addition, hold XCE to High level during this period. Rise XCE after 1.8 V power supply (OVpp), so hold
XCE at High level until INCK is input.

The system clear is applied by setting XCLR to High level. However, the master clock needs to stabilize
before setting the XCLR pin to High level.

After the system clear, Clock Lane (DCK) and Data Lane (Lanel to 4) are LPOO state.

(4)  After 20 ps from the system clear, register communication can be set.

(5) Make the sensor setting by register communication. In case of 4-wire serial control, a period of 20 ps or
more should be provided after setting XCLR High before inputting the communication enable signal XCE. In
case of 1°C serial control, XCE is fixed to High level. After standby mode cancel, when the sensor drive slave
mode, input XVS and XHS over 20 ms.

T2

3.3 V power supply (AVpp)

T0 Tl
7 1.8 V power supply (OVpp)
/ 1.2 V power supply (DVpp)

JIUIUUUUUUUuuu v

T
XCLR *Wait for the clock to stabilize
before setting XCLR High.
Tiow ‘ Standby mode cancel (
2~. SDA g J )
I°C: Depends on OVp{ rise. - Initial setting
SCL !
Txce |
SDI i L
Rise XCE after 1.8 V/power supplj (OVpp). >< Initial setting /
] SCK i
4-wire: !
| §
XCE Rise XCE after 1.8 V/power supply (OVop).
I\
|

i
In slave mode : Rise XVS/XHS after 1.8 V polver supply (OVpp)

or hold the high impgdance state until the power supplies finighed rising.
In master mode: depends on OVpp tise.

XVS - 5
XHS Hi-Z
Tsyne
Streaming
SoT

LPOO ILPIO‘ LP11 LPO1

LPOO

Clock Lane
D;/thLAaJE LPOO Ilii)‘ _ LP11 |LP01|LP00 SoT
Power-on Sequence
Item Symbol Min. Max. Unit

1.2 V power supply rising — 1.8 V power supply rising To 0 — ns
1.8 V power supply rising — 3.3 V power supply rising T1 0 — ns
Rising time of all power supply T — 200 ms
All power supply rising — External input time of INCK T3 0 — ns
INCK active — Clear OFF Tiow 500 — ns
Clear OFF Communication start Txce 20 — us
Standby OFF (communication) T 20 . ms
— External input XHS, XVS (slave mode only) SYNC
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Power-off Sequence

Turn Off the power supplies so that the power supplies fall in order of 3.3 V power supply (AVpp) — 1.8 V power
supply (OVpp) — 1.2 V power supply (DVpp). In addition, all power supplies should finish falling within 200 ms.

Set each digital input pin (INCK, XCE, SCK, SDI, XCLR, DMODE, XVS, XHS) to 0 V or high impedance before the
1.8 V power supply (OVpp) falls.

T6
3.3V power supply (AVpp)
T4 T5
1.8 V power supply (OVpp) —
1.2 V power supply (DVpp) \

XCLR Fixedto “0” before OVpp have finished following.
Teir
: = :
I"C: SDA Standby fa—————» Depend on the falling of OVpp.
SCL Tste
5 b
SSC[:(l \< Standby >< ¢ Fixedto “0” before OVpp have finished following.
. [
4-wire: 7 [
) T
XCE \ / Fixedto “0” before OVpp have finished following.
XVS Fixed to the high impedance before OVpp
XHS have finished following.
Clock Lane Streaming wp11 | uies LPOO Fixed to the high impedance before OVpp
have finished following.
Register
ULPSDIS=0 1
Data Lane p11 | utes LPOO Fixed to the high impedance before OVpp
2/4LANE have finished following.

Clock Lane Streaming LP11 Fixed to the high impedance before OVpp
have finished following.

Register I

ULPSDIS=1
Data Lane LP11 Fixed to the high impedance before OVpp
2/4LANE have finished following.

Power —off Sequence

Item Symbol Min. Max. Unit
Standby ON (communication) — LP11 mode start Tsms Until FE —
LP0O0 — XCLR falling (ULPSDIS = 0) Ter 128 — cycle
3.3 V power shut down — 1.8 V power shut down Ta 0 — ns
1.8 V power shut down — 1.2 V power shut down Ts 0 — ns
Shut down time of all power supply. Te — 200 ms
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Sensor Setting Flow
Setting Flow in Sensor Slave Mode

The figure below shows operating flow in sensor slave mode.
For details of "Power on" to "Reset cancel”, see the item of "Power on sequence” in this section.
“Standby setting (power save mode) can be made by setting the STANDBY register to “1” during “Operation”.

| Start |

v

| Pin settings |

v

| Power-on |

v

| INCK input |
v

System clear
XCLR pin : Low —High

v

| Register initial settings |

&
<

| Register settings |

Standby cancel
STANDBY=0 Standby setting
¢ (power save mode)

| Wait for internal regulator stabilization | STANDBY=1

¢ A

| XVS and XHS input start |

¢ XVS and XHS input stop
| Wait for image stabilization |

A

Register changes
Shutter )
Gain Operation

Other

Sensor Setting Flow (Sensor Slave Mode)
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Setting Flow in Sensor Master Mode

The figure below shows operating flow in sensor slave mode.

For details of "Power on" to "Reset cancel”, see the item of "Power on sequence" in this section.
In master mode, “Master mode start” by setting the master mode start register XMSTA to “0” after “Waiting for
internal regulator stabilization”
“Standby setting (power save mode) can be made by setting the STANDBY register to “1” during “Operation”. This

time, set "master mode stop" by setting XMSTA to "1".

Register changes
Shutter
Gain
Other

Start

v

Pin settings

v

Power-on

v

INCK input

v

System clear

XCLR pin : Low —High

v

Register initial settings

i
<
A

Register settings

v

Standby cancel
STANDBY=0

IMX185LQJ-C

v

Wait for internal regulator stabilization

Master mode stop
XMSTA=1

v

Master mode start

XMSTA=0

A

v

XVS and XHS output start

v

Standby setting
(power save mode)
STANDBY=1

Wait for image stabilization

v

Operation

A

Sensor Setting Flow (Sensor Master Mode)
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Peripheral Circuit

VDDL1

VSSL1

VDDL2

VSSL2
VDDL3

VSSL3

VDDL4

VSSL4

VDDL5

VSSLS
VDDL6

VSSL6

VDDL8

VSSL8
VDDL9

VSSL9

VDDL10

VSSL10

VDDL11

VSSL11

VDDL12

VSSL12

VDDL14

VSSL14

VDDL15

VSSL15

VSSL17

VDDL16

VSSL16
VSSL18

VDDM1

VSSM1

VDDM2

VSSM2

VDDM3

VSSM3

VDDM4

VSSM4

VDDH1

VSSH1

VDDH2

VSSH2

VDDH3

VSSH3

VDDH4

VSSH4

VDDH5

VSSH5

Power Pins
DVpp
12V
_e_
A4
1.0 uF 0.1 pF
B4
. . D3
4.7 uF o 0.1 pF
Ty 1y
_l T D4
E3
4.7 uF L 0.1 pF
pu Y E4
o . F3
- ?
4.7 uF 0.1pF
pu T F4
E6
- A ?
4.7 uF 0.1 puF
I T E5
- . E7
- ? )
4.7 uF 1 uF
I T D7
D8
4.7 uF - 0.1 pF
Ty dp
I T D9
. . G9
4.7 uF o 0.1 pF
A dp
3 )y E9
HY
_L47 F - 0.1 pF
Ty dp
)y T F9
o o G3
_T_O.l uF _LIOOO pF
e T H3
- o G4
—T—4.7 uF L 0.1pF
1 1 H4
K12
1 T
0.1pF 1000 pF
T T Prean
F10
_T_l.O uF L 0.01 pF
T T JE10
F11
o o G10
1 1
1.0 yF 0.01 pF
i Sl el
G1
717 GND

OVop
18V
_e_
J6
1000 pF 1uF
s 3 " =
J9 o .
T T LuE
1000 pF u
Jio - P T
M6
1000 pF 1uF
M7 7T P L
K2 .
0.1 uF 1pF
. M
K1 T— H T
- GND
AVpp
3.3V
_e_
A5 o .
T
0.1pF 1uF
B " g
= T I
0.1 pF 4.7 uF
B6 7] I
- -
A8 o
1 1
0.1 pF 4.7 uF
B8 "I~ T
A9 o .
L 0.1 pF o 4.7 yF
B9 I 3
D10
0.1pF L 1pF
. 31
D2
717 GND

Application circuits shown are typical examples illustrating the operation of the devices.
Sony cannot assume responsibility for any problems arising out of the use of these circuits or for
any infringement of third party and other right due to same.
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Output Pins

Low voltage LVDS output

DOPO

DOMO

DOP1

DOM1

DOP2

DOM2

DOP3

DOM3

DOP4 / CHP3

DOM4 / CHM3

DOP5/ CHP1

DOM5 / CHM1

DOP6 / CHP2

DOM6 / CHM2

DOP7 / CHP4

DOM7 / CHM4

DOP8

DOM8

DOP9

DOM9

DOP10

DOM10

DOP11

DOM11

DCKP

DCKM

TENTATIVE

Low voltage LVDS receiver

J4

100 Q
J3

K4

100 Q
K3

L5

L4

K6

100 Q
K5

:
:
:

M5

100 Q
M4

[ aVavilas

N5

100 Q
N4

AN

N9

100 Q
N8

/W

M9

100 Q
M8

/W'

K8

100 Q
K7

e

L9

100 Q
L8

—We

K10

100 Q
K9

\Whe

J8

100 Q
J7

/W

N7

100 Q%
N6

Terminal resistance: 100 Q

YYYYYYYYYYYYY

D[0]

D[1]

D[2]

D[3]

D[4] / CH3

D[5] / CH1

D[6] / CH2

D[7]/ CH4

D[8]

D[9]

D[10]

D[11]

DCK

Isometric wiring of differential signal

CSI-2 Serial output

IMX185LQJ-C

MIPI 1Lane

MIPI 2Lane

MIPI 3Lane

MIPI 4Lane

pmozp | H1L
pMo1N |-H12
pmozp |ELL
pmozn |E12
pmosp 222
pmosan 312

D11
DMO4P

D12
DMO4N

F12
DMCKP

G12
DMCKN

CLOCK Lane

YYVYYY

Application circuits shown are typical examples illustrating the operation of the devices.
Sony cannot assume responsibility for any problems arising out of the use of these circuits or for

any infringement of third party and other right due to same.
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Serial Communication Pins

4-wire serial communication

TENTATIVE

E1 10 Q E

10 Q
> W E2) xce
10 @
l,> A 321 scksscL sSpo
Q
,l> 1‘3‘,“, F1f spuspa
Other Pins
10Q
l’> AVA"‘I a1 INCK
XVs
XHS
10 Q
[’> M- H2 XCLR
10 Q
I’> MW E2| xMASTER
10 Q
I’> M D1} omopE

IMX185LQJ-C
2 . . .
I1°C serial communication
OVpp
18V
OVop F2
18V XCE
kes k@
= £1
p »| sck/scL Spo open
- FL| spuspa
1uF
> €8l vep1 vcap |BZ H
1uF
GND 01uF
c7
D5| VRLL VCAP2 4
. cs . 1uF
vCP2
LUF VCAPS —| |—n
GND
1uF
D8l \RrL2 vcape B2 I I

VCAP7

VCAP8

VCAP9

Application circuits shown are typical examples illustrating the operation of the devices.
Sony cannot assume responsibility for any problems arising out of the use of these circuits or for
any infringement of third party and other right due to same.
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SONY IMX185LQJ-C
Spot Pixel Specifications
(AVpp =3.3V,0OVpp=1.8V,DVpp =1.2V, Tj=60 'C, 30 framels, Gain = 0 dB)
Maximum distorted pixels in each zone
. . - - Measurement
Type of distortion Level , | Effective Ineffective hod Remarks
Otoll 1] metho
OB OB
Black or white . o .
% <

pixels at high light 30% <D 17 No evaluation criteria applied 1

White pixels in 56mV<D 200 Np e_valuatl_on 2 1/30s

the dark criteria applied storage

B_Iack pixels at D <1120 mV 0 No evaluatl_on criteria 3

signal saturated applied

Note) 1.Zone is specified based on all-pixel drive mode
2.D Spot pixel level
3. See the Spot Pixel Pattern Specifications for the specifications in which pixel and black pixel are close.

Zone Definition

w
w

1, 1) 2 OB side ignored area
9,3 .
V.0B 14 Effective OB
(1946, 16)
(5, 17) 4 Zonelll
(9, 21) 56 Zonell’
g
a (101, 77) 62 Zonell
e}
2
g (247, 139) 184 Zonel
S
‘D (671, 323) Zone0
om
o} 614
4| 4 92 146 424 614 424 146 92
(1284, 936)
184 (1708, 1120)
62 (1854, 1182)
56 (1946, 1238)
3 (1949, 1241)

Horizontal dummy
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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 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 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 if 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 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)
. Annual number of occurrence
(Tj= 60 C)
5.6 mV or higher 7.2 pcs
10.0 mV or higher 4.7 pcs
24.0 mV or higher 2.4 pcs
50.0 mV or higher 1.4 pcs
72.0 mV or higher 1.1 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.
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Measurement Method for Spot Pixels

After setting to standard imaging condition 1, and the device driver should be set to meet bias and clock voltage
conditions. Configure the drive circuit according to the example and measure.

1. Black or white pixels at high light
After adjusting the luminous intensity so that the average value VG of the Gb / Gr signal outputs is 1120 mV,
measure the local dip point (black pixel at high light, Vig) and peak point (white pixel at high light, Vik)
in the Gr/ Gb / R/ B signal output Vi (i = Gr / Gb / R/ B), and substitute the value into the following formula.

Spot pixel level D = ((Vis or Vik) / Average value of Vi) x 100 [%]

/ White pixel

' Ve

K _
B

Vi L\% _{IAA
_f_ Vi(i=R, G,B,VG=1120mV)
lack pixel

Signal output waveform of R/ G / B channel

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, using the OB output as a reference.

e —
Level D Black Pixel Vsat ( Min = 1440 mV')
RS S— | y

' OB output

Signal output waveform of R/G/B channel
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Spot Pixel Pattern Specifications

White Pixel, Black Pixel and Bright Pixel are judged from the pattern whether they are allowed or rejected, and

counted.

List of White Pixel, Black Pixel and Bright Pixel Pattern

G | specified in th . .

No. Pattern ,gf‘fi,'b'(i' ;:raye White pixel Black pixel Bright pixel
1 e | Same color Rejected Rejected Rejected
2 ) ® Same color Rejected Rejected Rejected
3 [ BN J Different color Allowed Allowed Allowed

[ )
4 Same color Rejected Allowed Allowed

[ )

[ )
5 [ Different color Allowed Allowed Allowed

Note) 1.“e ” shows the position of white pixel, black pixel and bright pixel.

White pixel, black pixel and bright pixel are specified separately according the pattern.
(Example: If a black pixel and a white pixel is in the pattern No.1 respectively, they are not judged to
be rejected.)
2.When one or more spot pixels indicated “Rejected” is selected and removed.

3. Spot pixels indicated “Allowed” are not the subject of selected rejection. They are counted including

the number of allowable spot pixels by zone.

4. Spot pixels other than described in the table above are all counted including the number of allowable

spot pixels by zone.
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Stain Specifications

Allowable . Lens
Zone pixels Size Level aperture
Otoll 0 L=3 R=28% F=16
Means no stain over 3 lines or more.

Stain Zone Definition

1945(H)
20
\Y
2H-V 4 2H-V
4 4
H H
R V —
20 — 20 1225(V)
— 2 K—|
Zone0
\Y
4 Zonel
i Zonell
\%
20

Stain Measurement Method

In the following measurement, set the measurement condition to the standard imaging condition II, set the lens
diaphragm to F16, and adjust the luminous intensity so that the average value of the G channel signal output is
1120 mV. Measure the local dip in the average value of the R/ G / B channel signal output (Vig.), and then
calculate the stain level (R) as the ratio of Vig_ to the average value of the R/G/B channel signal output (Vi).

Stain level R = (Vg / Vi) x 100 [%] (i = R, G, B)

At the same time, the size (L) of the area where the stain level is 8 % 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.

b L

Vi x 0.08

N —— «— OB output

Signal output waveform of R/G/B channel
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Marking

Note Following characters enter into "W

N — (] [do) oo ~l (@2} [@a] ~ wo NS —
S \

2

-dimensional code

AoB C D E F G H J K L

M N
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OO0 OOOOO

R R R R X R RN R
OO0 Q
QOO0 QO
QOO0 OO
185 /@ Q0

NEASEVASESASEVEY

@
@
D
@
2,
@
@
2
@

OO0 OOOO
SAVEVENY
SAVEVES

OO OO
OO0 O

O0CO0COOOOO
OO0 OO

@
99

DRAWING
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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.

(2) Either handle bare handed or use non-chargeable gloves, clothes or material.
Also use conductive shoes.

(2) Use a wrist strap when handling directly.

(3) Install grounded conductive mats on the floor and working table to prevent the generation of static
electricity.

(4) lonized air is recommended for discharge when handling image sensors.

(5) For the shipment of mounted boards, use boxes treated for the prevention of static charges.

2. Protection from dust and dirt

Image sensors are packed and delivered with care taken to protect the element glass surfaces from
harmful dust and dirt. Clean glass surfaces with the following operations as required before use.

(1) Perform all lens assembly and other work in a clean environment (class 1000 or less).
(2) Do not touch the glass surface with hand and make any object contact with it.
If dust or other is stuck to a glass surface, blow it off with an air blower.
(For dust stuck through static electricity, ionized air is recommended.)
(3) Clean with a cotton swab with ethyl alcohol if grease stained. Be careful not to scratch the glass.
(4) Keep in a dedicated case to protect from dust and dirt. To prevent dew condensation, preheat or
precool when moving to a room with great temperature differences.
(5) When a protective tape is applied before shipping, remove the tape applied for electrostatic
protection just before use. Do not reuse the tape.

3. Installing (attaching)

(1) If a load is applied to the entire surface by 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 10t0 30 s
Max. 5 °C/s
4. Peak temperature Max. 240 £5 °C
Temperature
Peak240 +5°C |-—--——-——--—mm oo
230 °C [f--—- == m=mmmmmmmm ooy
Max. 5 °C/s
180 °C f-=-===-mmmmmmmm o -6 °Cl/s orless
150 °C [-----------
+4 °Cls
or less 60to 120 s
7‘[5 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.
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Package Outline

(Unit: mm)

‘JJed B, Ul PABUBJIE 3JB SAX3PU| G 0} df (7]

A2y
FEISEIREIETTS
©Ja}ie| a)suls

CJequnN ;7 J8})a| ||BuUlS * JaqunN : A
fJequnN ¢ X © 18138 |e}lde] ysi|sul M
(UolssiWIa}ald sUllBld) ", 7 , ~ , M , Ul 9}Elid0Jdde S| 13}}3| Mo|ag
'36B§0Rd JO Q0UBJD|0} BU|| }SOWIA}NO 0} dN PI}dadae aq ||BYS }I

" 19]119] 9|6UlS

(3)988-8Y YIGWNN DN IMYHO

88 °0 LHOI3M 30VHOVd

‘9p1SIN0 36BYORd Ul MO|JJBAQ UIS3J JO) pJepue}s 10} sy (0] TY143ILYN 0¥
G| S| X8pul 8A1]0BJJSJ 8Y) PUB ‘WW (G () S| SSBIE JABAGD BY} JO SSAUYOIY} 8Y| (§ ONILl¥1d 0109 INIWLYINL V3T
wu GO 'Q UeY} ssa| S|
SSe|6 JaADI 3yl Jo :D A wo}}0gq ay) 0} 8Al}le|al BaJe 8peW| 3A1]108))8 ay) Jo 1|1} 8yl Jluessg Y I 4ILYW IDYROVA
wu go Q0 ueyy ssa| s8I, Q , WO110q 8y} 0} SAllE|8J BIJE 96BWI 8A1138149 8y} JO }[1] 8yl (B JYNLINYLS FHYAHIVA
|0 F €0°| S| BaJe aBBWI B8A|]108)}8 8Yy] 0}, (] , SSB|B JBA0D JO dO) 8y} woJ) 1ysiay ay|
Wu |0 F g60 S! BeJE 86BWI 8AI}08448 8y} 0} , O , WO}}0Q Y} WOJY JysISY BYL (/
G0F S ,A ,PUB ,H ,01 3A1)B|8J BAJE 3BBUI 3A|103)y3 8Y] JO a|6UE UOI]RIOJ Y| (§
UwS/0°0F (06¢79 “009°L) = (A "H)
st , ,g ,Pue ,g , 0} 9Alle|al Bale 9BBWI 8A1]138J8 AY] JO 4aJUsd 8Y| (G
|BUIWIB} BpIS %OEQ 4O
(ZIN® IN‘ Zl¥ )S1UI0d 884yl 1B Paje|nd|ed 80BJUNS JB|J |BN}IIA B S ,5,13A3| aseq (f S INo 0
8dualaysl jyslay sy} s| aseyIed 2y} 40,3 WO110Q 8yl (¢ s 00 "1 06~ . m H
80U3J3JaJ) |BJ11J3A BY) S| 86BYIBA BY] 10, 4 ,Ul0d ay| o
30UaJajaJ |BJUOZIJOY 8yl aJe 8BRYIBd 8y} 4O ,g,S)Ul0d OM] BY| (7 < I
o Bale 8BBWI 9A1]09)48 3y} 10 Jalusd 8yl sl y, (I ,
: L I |
e o , 07 0 0¢
i /67 0705 ‘| ro _
. < .
NN 00 °¢1=01x0 "1d o
ol g <
IR ¥ @ 349 W N
: - o~ e
£ @@@@@@@@@W
®®®®%®® —
. Qo000
- @@@@%@@@@@@w - B -
° 000 | ©oeoo0® s e 2|7
= ‘\“®®®‘*‘®@®@®\‘ s 1 1 | - A
n Qo | _oQooo o= | ﬁg
- 200 &H ooooo | |° = -
o Q00000020 @
Qoo OQQQ
200000000 —H
Q00D Q
~Cl ﬁ W | A .
_ A
J— N 0- .
.9 g-l-7 vior 3 09-80C1 09 0 M
(uolssiwialal & 00 11 18 "0 L "0F00 "G
sulye|d) (d1yse vl ——
I 70756 |
¥o91 uldedl

131



SONY IMX185LQJ-C

Revision History

Date of

change Ver Page Contain of Change

2012/12/5 | 0.2.1 | 10,11,120 D2 pin NC VSSH5(GND changed

2013/1/20 | 0.3.0 | 38,44 Register Chip ID=02h Fixed value changed (Address 1Dh, 1Eh, Alh)
2013/1/10 | 0.3.0 | 45,46 Register Chip ID=03h/04h Fixed value changed from TBD
2013/1/20 | 0.3.0 | 1,93,94 Gain range changed : Digital Gain=18—24dB Max Gain 42—48dB
2013/1/20 | 0.3.0 | 120 Peripheral Circuit (Numbers of capacitors for 1.2V Power changed)
2013/3/27 | 0.3.1 | 3 Operating temperature -10to 75 °C —-30to 75 °C

2013/3/27 | 0.3.1 | 23 Spectral Sensitivity Characteristic ~ Graph is indicated from TBD
2013/3/27 | 0.3.1 | 97 tOFFSET : Fixed values changed from TBD

2013/4/5 0.4.0 | 24 Image Sensor Characteristics except R/G,B/G: Fixed values changed from TBD
2013/4/5 0.4.0 | 26,27 Measurement Method : Fixed values changed from TBD

2013/4/5 0.4.0 | 123 Spot Pixel Specifications : Fixed values changed from TBD

2013/4/5 0.4.0 | 125 Measurement Method for Spot Pixel : Fixed values changed from TBD
2013/4/5 0.4.0 | 127 Stain Measurement Method : Fixed values changed from TBD
2013/4/5 0.4.0 | 128 Marking : The figure is indicated from TBD

2013/4/5 0.4.0 | 131 Package Outline : The figure is updated

2013/5/31 | 0.4.1 | 8 “Physical Image” is deleted on the title of figure.

2013/5/31 | 0.4.1 | 16 Power Consumption : Fixed values changed from TBD

2013/5/31 | 04.1 | 21 Low Voltage LVDS DDR Output : Fixed values changed from TBD
2013/5/31 | 0.4.1 | 41 Correction ; Fixed value 00h - 01h at register of “40h” & “42h”
2013/5/31 | 0.4.1 | 49 CCP_DT_FMT ; Changed “Readout setting value” in Description
2013/5/31 | 0.4.1 | 50 Lane_MODE ; Changed “Readout setting value” in Description
2013/5/31 | 0.4.1 | 53 List of Operation Modes 2/2-line bining : RAW10 — RAW12

2013/5/31 | 0.4.1 | 63,68,74,80 | CCP_DT_FM and Lane_MODE are deleted at Detailed Register List table.

2013/5/31 | 0.4.1 | 68,71 RAW10- RAW12 at Detailed Register List (CSI-2)

2013/5/31 | 0.4.1 | 68 CCP_DT_FMT ; 0AOAh - 0COCh at Detailed Register List
2013/5/31 | 0.4.1 | 74 Correction ; HMAX and VMAX value at Detailed Register List (1080p)
2013/5/31 | 0.4.1 | 85 Correction ; WINPV + WINWV <1049 - WINPV + WINWV < 1225
2013/5/31 | 0.4.1 | 88 Correction ; 6 <WINWV_OB =0B_SIZE V+4<16

~ B<WINWV_OB=0B_SIZE_V+2<16

2013/5/31 | 0.4.1 | 95 Correction ; Initial Value at BLKLEVEL
2013/5/31 | 0.4.1 | 103 CCP_DT_FM and Lane_MODE are deleted at CSI-2 serial Output Setting.
2013/5/31 | 0.4.1 | 103 CCP_DT_FM and Lane_MODE are deleted at Settings table.

2013/5/31 | 0.4.1 | 103,105 The maximum bit rate: Fixed values changed from TBD

2013/5/31 0.4.1 | 106,108 Correction ; Initial Value at ODBIT, ADBIT

2013/5/31 | 0.4.1 | 108 A/D Conversion Bits Setting LVDS Output/CSI-2 Output
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Date of Ver Page Contain of Change
change
Addition the sentence as below at the section of Software Rest,
2013/5/31 0.4.1 | 113 “However, the communication to continuous address can not use.
In 12C communication, sensor not return ACK when SW_RESET is transferred.”
2013/5/31 | 0.4.1 | 113 Addition the figures of 4-wire and 12C to “Software Reset’s figure”.
2013/5/31 | 0.4.1 | 113 Switching time of “Software Reset’s figure”: Fixed values changed from TBD.
Changing Setting Value at Register [Address]
2013/7/5 0.4.2 | 44 _
CID=02h [Alh] Set to “45h” Do not rewrite (Default Value “44h”)
Changing Setting Value at Register [Address]
2013/7/5 0.4.2 | 45
CID=03h [23], [26], [EQ], [E1], [E2], [E5], [ES], [E7], [E8]
Changing Setting Value at Register [Address]
2013/7/5 0.4.2 | 46
CID=04h [61], [66], [67]

Sales: Shenzhen Sunnywale Inc, www.sunnywale.com , awin@sunnywale.com , Wechat: 9308762
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