SONY

Diagonal 6.08mm (Type 1/3) CMOS Solid-state Image Sensor with Square Pixel for Color Cameras

IMX035LQZ-C

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

Description

The IMX035LQZ-C is a diagonal 6.08mm (Type 1/3) CMOS active pixel type solid-state image sensor with a
square pixel array and 1.39M effective pixels. This chip operates with analog 3.0V and 1.8V, and digital 1.8V
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-storage time.

(Applications: Surveillance cameras)

Features

& CMOS active pixel type dots
@ Built-in timing adjustment circuit, H/V driver and serial communication circuit
& Input frequency: 54MHz
# Number of recommended recording pixels: 1280 (H) x 1024 (V) approx. 1.31M pixels
& Supports the following drive modes
+ All-pixel scan mode
+ Horizontal/vertical 2 x 2 addition readout mode

+ Windows cut-out Mode
Min.: CIF size 352 (H) x 288 (V)
Max.: VGA size 640 (H) x 480 (V)

+ Vertical 1/2 elimination readout mode
& Variable-speed shutter function (minimum 1H units)
& CDS/PDA function
+ Digital Max. +18dB (6.0dB STEP)
+ Analog Max. +18dB (0.3dB STEP)
& 10/12-bit A/D converter
+ CMOS logic 1 port SDR output
¢ Recommended lens: F number: 2.8 or more
& Recommended exit pupil distance: —-30mm to —o

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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IMX035LQZ-C

Element Structure

& CMOS image sensor
& Image size
Type 1/3
& Total number of pixels
1384 (H) x 1076 (V) approx. 1.49M pixels
& Number of effective pixels
1329 (H) x 1049 (V) approx. 1.39M pixels
& Number of active pixels
1313 (H) x 1041 (V) approx. 1.36M pixels
4 Number of recommended recording pixels
1280 (H) x 1024 (V) approx. 1.31M pixels
& Chip size
7.64mm x 7.64mm
& Unit cell size
3.63um (H) x 3.63um (V)
& Optical black
Horizontal (H) direction: Front 44 pixels, rear 7 pixels
Vertical (V) direction: Front 24 pixels, rear 3 pixels
& Number of dummy bits
Horizontal (H) direction: Front 4 pixels, rear O pixels
Vertical (V) direction: Front O pixels, rear 0 pixels
& Substrate material
Silicon

Absolute Maximum Ratings

Item Symbol Min. Max. Unit
Supply voltage (analog 3.0V) AVDDO -0.3 +3.5 \%
Supply voltage (analog 1.8V) AVDD1 -0.3 +2.5 \%
Supply voltage (digital) DVpb, OVbD -0.3 +2.5 \Y
Input voltage Vi -0.3 DVobp + 0.3 \Y
Output voltage Vo -0.3 OVop + 0.3 V
Operating temperature Topr -10 +60 ‘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 3.0V) AVDDO 2.85 3.00 3.15 V
Supply voltage (analog 1.8V) AVbD1 1.70 1.80 1.90 \%
Supply voltage (diagital 1.8V) DVpb, OVbD 1.70 1.80 1.90 V
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USE RESTRICTION NOTICE

This USE RESTRICTION NOTICE (“Notice”) is for customers who are considering or currently using the CCD
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

& 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.

& 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 Sony 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.

& 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

& 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

# 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

& 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

& 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

& 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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Product structure

1. Pixel Array (Physical Image)

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



SONY IMX035LQZ-C

2. Block Diagram
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Pin Description

No. | Pin.No. | 1/0 AD”ig'ifg Symbol Description Remarks
1 A5 O D DOAO Digital output (DOOQ)
2 A4 0] D DOA1 Digital output (DO1)
3 A3 O D DOA2 Digital output (DO2)
4 C1 o D DOA3 Digital output (DO3)
5 D1 o D DOA4 Digital output (DO4)
6 E1 O D DOA5 Digital output (DO5)
7 F1 O D DCKP Digital output timing clock (DCK)
8 G1 o D N.C. No connection OPEN
9 H1 GND D OVS18 | GND for output buffer (digital 1.8V)
10 J1 Power D OVD18 | Power supply for output buffer (digital 1.8V)
11 K1 (0] D N.C. No connection OPEN
12 L1 o D DOA6 Digital output (DO6)
13 M1 O D DOA7 Digital output (DO7)
14 N1 O D DOA8 Digital output (DO8)
15 R3 0] D DOA9 Digital output (DO9)
16 R4 o D DOA10 |Digital output (DO10)
17 R5 O D DOA11 |Digital output (DO11)
18 F14 GND A VDSI Connect to VDSO pin
19 E14 GND A VDSO | Connect to VDSI pin
20| R8 |TEST| A |VCAP1 |[Reference pin S;;:ggra" external
21| R10 |TEST| A |VCAP2 |Reference pin g;;:ggra” external
22| R11 |TEST| A |VCAP3 |Reference pin g;;:gf()tran external
23| R12 |TEST| A |VCAP4 |Reference pin Sa"::ggra” external
24 | N14 |TEST| A |VCAP5 |Reference pin g;;;;gra” external
25 L14 | D XCLR System clear
26 K14 I D INCK Master clock
27 J14 | D XCE Serial interface (Communication enable)
28 H14 | D SDI Serial interface (Register value input)
29 G14 I D SCK Serial interface (Communication clock input)
30 D14 1/0 D XHS Horizontal sync pulse
31 C14 110 D XVS Vertical sync pulse
32 R9 Power A AVD30 |Analog 3.0V power supply
33 A1 Power A AVD30 |Analog 3.0V power supply
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No. | Pin.No. | 1/0 AD”ig'ifg Symbol Description Remarks
34 A10 GND A AVS30 |Analog 3.0V GND
35 A8 Power A AVD18 |Analog 1.8V power supply
36 A9 GND A AVS18 |Analog 1.8V GND
37 A6 Power D DVD18 |Digital 1.8V power supply
38 R6 Power D DVD18 |Digital 1.8V power supply
39 A7 GND D DVS18 |Digital 1.8V GND
40 R7 GND D DVS18 |Digital 1.8V GND
41 A12 | TEST D TOUT Serial interface (Register value output)
42 R14 | TEST A TEST1 |Test pin OPEN
43 A14 | TEST D TEST2 |Testpin OPEN
44 A1 TEST D TEST3 |Test pin 10kQ2 Pull Down
45 R1 TEST D TEST4 |Test pin 10kQ2 Pull Down
46 M14 | TEST D DMODE | In slave mode: High/In master mode: Low | High: 1.8V/Low: GND
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Electrical Characteristics

1. DC Characteristics

Item Pins Symbol Conditions Min. Typ. Max. Unit
VAD30 |AVDpDO 2.85 3.00 3.15 \%
Analog
Supply VAD18 |AVDD1 1.70 1.80 1.90 \%
voltage DvD18 |DVbD 1.70 1.80 1.90 \Y
Digital
OvD18 |OVbD 1.70 1.80 1.90 \Y
XCLR
INCK vy 0.8DVDD Vv
SCK
C SDI
Digital input voltage XCE
XHS
XVS ViL 0.2DVDpD \%
DMODE
DOA VoH IOH =-6mA | OVbb-0.4 \Y
[11:0]
DCKP |VoL IOL = 6mA 0.4 \%
Digital output voltage
XHS VoH In master mode | DVbp — 0.4 \%
XVS
TOUT VoL In master mode 04 \Y
2. Current Consumption
Item Pins Symbol Min. Typ. Max. Unit
VAD30 | IavbpO — 57 67 mA
Analog
current DVD18
Digital IDvDD — 64 87 mA
OVvD18
VAD30 | lavbDO_sTB — — 21 pA
Analog
Standby VAD18 | lavDD1_sTB — — 1 pA
current DVD18
Digital IDvDD_STB — — 1900 pA
OovD18

*I INCK = 54MHz, CMOS logic, all-pixel 30fps, 12-bit output

Maximum value condition; AVpp0 = 3.15V, AVbp1 = DVbp = OVbb = 1.9V, Ta = 60°C, Standard imaging condition I
Typical value condition: AVbp0 = 3.00V, AVbb1 = DVbp = OVop = 1.8V, Ta = 25°C, Standard imaging condition I
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3. Power consumption

IMX035LQZ-C

Item Pins Symbol Min. Typ. Max. Unit
Analog power VAD30 | Pavbpo — 171 211 mW
consumption AVD18 | PAvDD1 — 0.3 0.3 mw
Eg%i;i'nﬁst‘{: ‘;r (E;Y/E:Z Povbp — 115 165 mw
Total — 287 377 mW

*I INCK = 54MHz, CMOS logic, all-pixel 30fps, 12-bit output

Maximum value condition: AVpp0 = 3.15V, AVbp1 = DVbb = OVpb = 1.9V, Ta = 60°C, Standard imaging condition I
Typical value condition: AVop0 = 3.00V, AVbb1 = DVbp = OVop = 1.8V, Ta = 25°C, Standard imaging condition I

4. AC Characteristics

a). Master Clock Waveform Diagram

Duty ratio = twp/tp x 100

Item Symbol Min. Typ. Max. Unit
INCK clock frequency finck 53.0 54.0 55.0 MHz
INCK clock period tp 1000/55 1000/54 1000/53 ns
Rise, fall time tr, tf 2.0 ns
Duty ratio Duty 45.0 50.0 55.0 %
b). Input characteristics in slave mode (DMODE pin = High)
x(\)/rs il
XHS
O L s all
Item Symbol Min. Typ. Max. Unit
XVS Low level width twl 2 100 INCK
XVS input setup time tSl 5 ns
XVS input hold time tHI10, tHI1 0 ns
XHS Low level width twl 2 100 INCK
XHS input setup time tSl 5 ns
XHS input hold time tHI10, tHI1 0 ns
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c). Output characteristics in master mode (DMODE pin = Low)

IMX035LQZ-C

INCK
XVS ] tvdly §R tvwl //_
] thdly thwl /S
XHS N /
\
(Output load capacitance: 20pF)
Item Symbol Min. Typ. Max. Unit
XVS Low level width tvwl 1 6 7 H
XVS output delay tvdly 17 ns
XHS Low level width thwl 1 6 7 INCK
XHS output delay thdly 17 ns
d). Serial Communication
XCLR WXCE
tWXCE
XCE tSIXCE tHIXCE :
1/SCK
SCK
SDI
(Output load capacitance: 20pF)
Item Symbol Min. Typ. Max. Unit
XCE enable time tXCE 100 ns
Reset Low level width tLOW 500 ns
SCK clock frequency fSCK 13.5 MHz
SDI input setup time tSl 10 ns
SDI input hold time tHI 0 ns
TOUT output setup time tSO 22 ns
TOUT output hold time tHO 6 ns
XCE input setup time tSIXCE 20 ns
XCE input hold time tHIXCE 0 ns
XCE High level width tWXCE 10 ns

-10 -
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SONY
e). DCKP, DOA
tw_L
tWH_L
DCKP
DOA [11:0] VALID DATA
> — >
tCH_L tCA_L tCH_L tCA_L
(Output load capacitance: 20pF)
Item Symbol Min. Typ. Max. Unit
DCKP clock period tW_L 1000/54 ns
DCKP clock duty tWH_L 40 50 60 %
Clock access time tCA L 2 ns
Output hold time tOH L 2 ns

Note) The output clock “DCKP” is output async with the input clock “INCK”.

-11 -
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Spectral Sensitivity Characteristics

(excludes lens characteristics and light source characteristics)
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Image Sensor Characteristics

(AVbDO = 3.0V, AVpp1/DVbpb/OVop = 1.8V, Ta = 60°C, Gain = 0dB)

Measure-
Item Symbol Min. Typ. Max. Unit ment Remarks
method
G sensitivity S 400 460 mV 1
ratio B/G BG 0.55 0.75
Vsat01 830 mV ZoneO, I
Saturation signal 3
J Vsat2D 820 mv Zone0, zonel,
zonell and zonell'
] . SHO1 20 % ZoneO, 1
Video signal 4
shading SH2D o5 o Zone0, zonel,
zonell and zonell'
Dark signal Vdt 2 mV 5 1/30s storage
Dark signal shading | AVdt 1 mV 6 1/30s storage
Horizontal stripe R |Lcr 6 % .
Horizontal stripe B |Lcb 6 %
Lag Lag 0.5 % 8

Note) 1. Converted value into mV using 1digit = 0.265mV (When 12-bit output) and 1digit = 1.06mV (When
10-bit output).

2. The video signal shading shows the measured values in the wafer state (including color filter) and
do not include the characteristics of the cover glass.

Zone Definition of Video Signal Shading

1329 (H)
'
'
’ 4
V.
H 10 H
8 8
1049 (V)
4
Ignored area T
% Effective pixel area

-13-
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Image Sensor Characteristics Measurement Method

Measurement conditions

1. In the following measurements, the device drive conditions are at the typical values of the bias 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 signal
output or the R/B signal output of the measurement system.

Color coding and readout of this image sensor

Gb B Gb B

Gb B Gb B

R Gr R Gr

Color Coding Diagram

-14 -
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Definition of standard imaging conditions

& Standard imaging condition I:

Use a pattern box (luminance: 706cd/m2, color temperature of 3200K halogen source) as a subject. (Pattern

for evaluation is not applicable.) Use a testing standard lens with CM500S (t = 1.0mm) 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 3200K) with a uniformity of brightness within 2% at all angles.
Use a testing standard lens with CM500S (t = 1.0mm) 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 I1I:

Image a light source (color temperature of 3200K) with a uniformity of brightness within 2% at all angles.
Use a testing standard lens (exit pupil distance —30mm) with CM500S (t = 1.0mm) as an IR cut filter. The
luminous intensity is adjusted to the value indicated in each testing item by the lens diaphragm.

Measurement method

1.

Sensitivity

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

S = (Var + VGB)/2 x 100/30 [mV]

Sensitivity ratio

Set to the standard imaging condition II. After adjusting so that the average value of the Gr and Gb signal
outputs is 400mV, measure the R signal output (VR [mV]), the Gr and Gb signal outputs (VGr, Vb [mV])
and B signal output (VB [mV]) at the center of the screen with the frame readout method, and substitute the
values into the following formulas.

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

Saturation signal

Set to the standard imaging condition II. After adjusting the luminous intensity to 20 times the intensity with
the average value of the Gr and Gb signal outputs, 400mV, measure the average values of the Gr, Gb, R
and B signal outputs.

Video signal shading

Set to the standard imaging condition III. With the lens diaphragm at F2.8, adjust the luminous intensity so
that the average value of the Gr and Gb signal outputs is 400mV. Then measure the maximum value
(Gmax [mV]) and minimum value (Gmin [mV]) of the Gr and Gb signal outputs, and substitute the values
into the following formula.

SH = (Gmax — Gmin)/400 x 100 [%]

Dark signal

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

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

AVdt = Vdmax — Vdmin [mV]

-15-
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7. Horizontal stripe
Set to the standard imaging condition II. After adjusting so that the average value of the Gr signal output
is 400mV, 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 = r, b)

8. Lag
Adjust the G signal output value generated by the strobe light to 80mV. After setting the strobe light so that

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

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

VD I_I I_I I_I I_I

Strobe light timing |_|

G signal output
80mV Glag (lag)

Output |_|

-16 -
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Spot Pixel Specifications

Spot Pixel Specifications

(Ta=60°C)
Number of allowable spot pixels by zone
S . . Measurement
pot pixel Spot pixel level . | Effective Ineffective|  method Remarks
Otoll 11
OB OB
Black or white pixels o No evaluation
at high light 30%<D 10 criteria applied 1
White pixels 5.6mV <D 120 No evaluation 2 1/30s storage
in the dark criteria applied
Bla(l:k pixels D < 626mV 0 Np eyaluatlpn 3
at signal saturated criteria applied

Note) 1.

2. D...Spot pixel level.

Zone is specified based on all-pixel drive mode.

3. As for black pixels, white pixels and white pixels in the dark in the horizontal direction, 2 pixels or
more within 3 pixels with the same color are rejected, and also 2 adjacent pixels are rejected.
As for white pixels in the dark in the vertical direction, 2 adjacent pixels are rejected.

Zone Definition

(1, 1) 2 OB side ignored area
Effective OB
(1370, 20)
(41, 21) 4 OB side ignored area
(49, 25) 4 Zonelll
?'\J; (57, 29) 48 Zonell’
o)
2 3 (119, 77) Zonell 3
= H.OoB K 50 o
© °
E o @
o o
= S B (217, 127) 158 Zonel g
£ o (4}
= S 3
S £ E (463, 285) Zone0 i
B 2 530 =
T (TR O (e}
4 36 8|8 62 98 246 502 246 98 62 77
(964, 814)
158 (1210, 972)
S
5 0 (1308, 1022)
g 48 (1370, 1070)
(1377, 1073)
OB side ignored area

-17 -
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Notice on White Pixels Specifications

CONFIDENTIAL

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 on the
previous page 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 Occurrence Rate of White Pixels

The chart below shows the predictable data on the occurrence rates of White Pixels in a single-story building in
Tokyo at an altitude of 0 meters. It is recommended that you should consider taking measures against White
Pixels, such as adoption of automatic compensation systems appropriate for each occurrence rate of White Pixels.
The data in the chart is based on records of past field tests, and signifies estimated occurrence rates 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 Occurrence Rates

White Pixel Level (in case of storage time = 1/30s) Occurrence Rate per week
(Ta=60C)
5.6mV or higher 2.7%
10.0mV or higher 1.7%
24.0mV or higher 0.8%
50.0mV or higher 0.4%
72.0mV or higher 0.3%

Note 1) The above data indicates the average occurrence rate of a single White Pixels that will occur when
a CMOS image sensor is left for a week.
For example, in a case of a device that has a 1% occurrence rate per week at the 5.6mV or higher
effect level, this means that if 1,000 devices are left for a week, a total of 10 devices out of the
whole 1,000 devices will have a single White Pixels at the 5.6mV or higher effect level.

Note 2) The occurrence rate of White Pixels 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 occurrence rate of White Pixels.

For Your Reference:

The occurrence rate of White Pixels 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 occurrence rate of White Pixels in such areas approximately doubles when compared with that in Tokyo.

-18 -
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Measurement Method for Spot Pixels

After setting to standard imaging condition II, 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 of the Gr/Gb/R/B signal outputs is 400mV,
measure the local dip point (black pixel at high light, Vi) 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 = ((ViB or Vik)/Average value of Vi) x 100 [%]
White pixel
5

v
Vik + g_/v_lr\ %f

Black pixel

Vi(i=R, G, B, VG = 400mV)

Yy

Signal output waveform of R/G/B channel

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.

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.

7y i
Level D Black pixel Vsat (Min = 820mV)
_v L ¥ «— OB output

Signal output waveform of R/G/B channel
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Stain Specifications

Zone Allowable pixels Size Level Lens diaphragm

Otoll 0 L>3 R>8% F=16

Means no stain over three lines or more.

Stain Zone Definition

1329 (H)
Y,
20
i A A
v
OH -V 4 oH -V
4 ' 4
H H
20 \2’ 20 1049 (V)
Zone0
Y
A
Vv
4 Zonel
i Zonell
v

20

Stain Measurement Method

In the following measurement, set to the standard imaging condition II and adjust the luminous intensity with
the lens diaphragm at F16 so that the average value of the G channel signal output is 150mV. Measure the
local dip in the average value of the R/G/B channel signal output (VisL) and then calculate the stain level (R)
from the ratio with the average value of the R/G/B channel signal output (Vi).

Stain level R = (VisL/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 fashion by line number conversion.

N \‘Lﬁ ViBL

Vix 0.08

Black pixel I Vi
—— <— OB output

Signal output waveform of R/G/B channel
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Register Map

Address

Bit

Symbol

Description

Defaultvalue
after reset

Reflection
timing

00h

o

STBY

Standby mode switching
0: Normal operation, 3: Standby operation,
Others: Setting prohibited

3h

Reflected
immediately

TESTEN

Enables the register setting of address 30h or more.
0: Write disabled, 3: Write enabled, Others: Invalid

Oh

Reflected
immediately

(Reserved)

(Reserved)

(Reserved)

(Reserved)

01h

MODE [3:0]

Drive mode switching

0: All-pixel scan, 2: Windows cut-out Mode,

4: Vertical 1/2 elimination, 5: 2 x 2 addition readout,
Others: Setting prohibited

Oh

VREVERSE

Vertical scanning direction control
0: Normal, 1: Inverted

Fixed to “0”".

Fixed to “0”.

o

(Reserved)

02h

Fixed to “1”.

Fixed to “1”.

Fixed to “0”.

Fixed to “0”.

Fixed to “0”.

Fixed to “0”.

Fixed to “0”.

Fixed to “0”.

Ol O|O|O|O|O| =~

03h

ADRES

Output gradation switching
0: 10-bit output, 2: 12-bit output, Others: Setting prohibited

o
0

Fixed to “0”.

Fixed to “0”.

Fixed to “0”.

(el e]Ne]

(Reserved)

(Reserved)

(Reserved)

04h

FRSEL

Select data rate of the data to be output
See the item of “8. Drive Modes”.

3h

Fixed to “0”.

Fixed to “1”.

[N

Fixed to “0”.

(Reserved)

(Reserved)

05h

O (N[O O BWN 2O N BRWN2ONOO O BRWN2ONO O A |[WN=2ONOOBWN —

SSBRK

Low-speed shutter forced end control
See the item of “6-4. Long Exposure Operation”.

Fixed to “0”.

Fixed to “0”.

Fixed to “0”.

ol Oolo| O

(Reserved)

Reserved)

~N| OO B W N =~

(
(Reserved)
(Reserved)
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Address

Bit

Symbol

Description

Defaultvalue
after reset

Reflection
timing

06h

07h

SVS [9:0]

LSB

When setting long time storage, number of storage
frames is specified.
See the item of “6-4. Long Exposure Operation”.

000h

08h

0%h

SHS1 [15:0]

Storage time setting in 1H units
See the item of “6-2. Normal Exposure Operation”.

MSB

0000h

12h

13h

SPL1 [9:0]

LSB

When long time storage, number of sweep frames is
specified.
See the item of “6-4. Long Exposure Operation”.

MSB

000h

Fixed to “0”.

Fixed to “0”.

Fixed to “0”".

Fixed to “0”.

Fixed to “0”.

NOIORWN 2O NOORWN2ONOO OB WN2ONOOORWN2ONO O BRWIN2ONO O BRW N O

Fixed to “0”.

[elielellello] o]
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Address | Bit Symbol Description Defaultvalue Ref Ie.ctlon
after reset timing
0 LSB
1
2
16h 3
4 When windows cut-out Mode, horizontal address in
5 |WINPH [10:0] |readout start origin is specified. 000h (1)
6 See the item of “8-3. Windows cut-out Mode”.
7
0
1
2 MSB
3 (Reserved)
17h 4 LSB
5
6
7
0 When windows cut-out Mode, vertical address in
1 |WINPV [10:0] |readout start origin is specified. 000h (1)
2 See the item of “8-3. Windows cut-out Mode”.
3
18h 7
5
6 MSB
7 (Reserved)
0 LSB
1
2
19h 3
4 When windows cut-out Mode, horizontal direction
5 | WINWH [10:0] | width in readout area is specified. 534h (1)
6 See the item of “8-3. Windows cut-out Mode”.
7
0
1
2 MSB
3 (Reserved)
1Ah 4 LSB
5
6
7
0 When windows cut-out Mode, vertical direction
1 | WINWV [10:0] | width in readout area is specified. 419h (1)
2 See the item of “8-3. Windows cut-out Mode”.
3
1Bh 7
5
6 MSB
7 (Reserved)
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Address

Bit

Symbol

Description

Defaultvalue
after reset

Reflection
timing

1Ch

1Dh

AGAING
[12:0]

LSB

Analog gain setting
See the item of “3. Gain Adjustment Function”.

MSB

1000h

Fixed to “0”.

Fixed to “0”.

(Reserved)

(o]l e]Ne]

1Eh

DGAING

Gr/Gb pixel digital gain setting
See the item of “3. Gain Adjustment Function”.

DGAINR

R pixel digital gain setting
See the item of “3. Gain Adjustment Function”.

Oh

(1

DGAINB

B pixel digital gain setting
See the item of “3. Gain Adjustment Function”.

Oh

(1)

Fixed to “0”".

Fixed to “0”.

1Fh

20h

BLKLEVEL
8:0]

LSB

Black level offset value setting
See the item of “4. Black Level Adjustment”.

MSB

000h

(Reserved

(Reserved

)
(Reserved)
)

Fixed to “0”

Fixed to “0”".

(Reserved)

NOIOBRWNONOORWN2ONOOOBRWN2ONO O BRWN2ONO O RW N O

(Reserved)

26h

o

XMSTA

Master mode operation starts by switching to Oh.

Reflected
immediately

Reserved

Reserved

Reserved

Reserved

Reserved

N OO AW~

( )
( )
( )
(Reserved)
( )
( )
( )

Reserved
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Address | Bit Symbol Description Defaultvalue Ref Ie.ctlon
after reset timing
0 Fixed to “1”. 1
1 When master mode operation, output XHS signal
2 width specification Reflected
3 XHSLNG Oh: 1 clk width, 1h: 2 clk width, ...6h: 7 clk width, 5h immediately
53h 7h: Setting invalid
4 When master mode operation, output XVS signal
5 width specification Reflected
6 XVSLNG Oh: Setting invalid, 1h: 1H width, 6h immediately
2h: 2H width, ...6h: 6H width, 7h: 7H width
7 (Reserved)
62h |[70] Fixed to “32h” *4 04h Reflected
immediately
0 LSB
1
2
3
7Ch 7
5
6 When master mode operation, vertical period
g VMAX [15:0] | specification 0000h m'?g‘l‘;f:f;
3 See the item of “8. Drive Modes”. y
2
3
7Dh 7
5
6
7 MSB
0 Fixed to “0”. 0
1 Fixed to “0”. 0
2 Fixed to “0”. 0
3 Fixed to “0”. 0
7Eh 4 LSB
5
6
7
0 When master mode operation, horizontal period
; HMAX [11:0] | specification 000h mﬁlzlc;f;
3 See the item of “8. Drive Modes”. y
7Fh 7
5
6
7 MSB
90h |[70] Fixed to “48h” *4 02h Reflected
immediately
9Bh |[74] Fixed to “29h” *4 01h Reflected
immediately
A3h |[74] Fixed to “44h” *4 Adh Reflected
immediately
Adh |[79] Fixed to “28h” *4 27h Reflected
immediately
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Address | Bit Symbol Description Defaultvalue Ref Ie.ctlon
after reset timing

B4h |[70] Fixed to “8Ah” *4 80h Reflected
immediately

BOh |[70] Fixed to “44h” *+ agn | Reflected
immediately

BAh |[74] Fixed to “28h” *4 27h Reflected
immediately

FEh |[7] Fixed to “08h” *4 00h Reflected
immediately

*I  When STBY (address 00h [1:0]) = 3, writing data to the register is prohibited other than the address 00h.

*2 Do not send data to addresses not listed on the register map. Doing so may result in misoperation.
However, other registers to require communication to the addresses not listed above may be added.

Address setting should be available to FFh.
*3 Both “0” and “1” are allowed for “Reserved”.

*4  The initial setting after reset is required after power-on because change from the default value is needed.
The second setting by communication is not needed unless power is off or the system is reset.
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Setting Registers by Serial Communication

Description of Setting Registers

This sensor can write and read the setting values of the various registers shown in the Register Map by 3-wire
serial communication. See “Register Map” for the addresses and setting values to be set. The serial data input
order is LSB-first transfer. The table below shows the various data types and descriptions.

Type Description

81h: Register write

ChiplD 82h: Register read

Sets the address according to the Register Map. When using a communication
Address method that sets 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

Perform register communication within the 3H period after the falling edge of XVS. Register setting values are
reflected at the following timing. When communication is performed during the communication period shown
in the figure below, items noted as (1) in the reflection timing column of the Register Map are output in the state
with the setting value reflected in the N frame. However, note that while the storage time setting is reflected in
the N frame, it is reflected to shutter control after N frame readout, so the setting value is reflected to the output
in the N + 1 frame. ltems that are reflected instantly are reflected at the timing when communication is
performed.

XVs _|_| N frame )) | ] N+ 1 frame
XHs _|_| d u 0 o uv,/su o ou oo U

Communication period

Serial Communication and Reflection Timing
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Register Write and Read

O The communication procedure when writing registers is as follows.

1.
2.

Set XCE Low to enable the chip’s communication function. Execute serial data input using SCK and SDI.
Transmit data synchronized with SCK 1 bit at a time from the LSB using SDI. Transfer SDI and TOUT
synchronized with the falling edge of SCK. (The data is loaded at the rising edge of SCK.)

Input the Chip ID (81h) to the first byte. If the Chip ID differs, subsequent data is ignored.

Input the start address to the second byte. The register address is automatically incremented.

Input the data to the third and subsequent bytes. The data in the third byte is written to the register address
set 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 the
data is established in 8-bit units.

The register values starting from the register set by the second byte are output from the TOUT pin. The
register values before the write operation are output. The actual register values are the input data.

Set XCE High to end communication.

O The communication procedure when reading registers is as follows.

Set XCE Low to enable the chip's communication function. Execute serial data input using SCK and SDI.

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

Input the Chip ID (82h) to the first byte. If the Chip ID differs, subsequent data is ignored.
Input the start address to the second byte. The register address is automatically incremented.

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

The register values starting from the register set by the second byte are output from the TOUT pin. The
input data is not written, so the actual register values are output.

Set XCE High to end communication.

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

Note) Even when changing register setting values during imaging, communication should finish within the 3H

communication period.
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Communication Timing to Registers with Continuous Addresses

XCE

SCK

SDI

.

IMX035LQZ-C

)

IR

ol ek ek L)

LSB

he00000

LSB

TOUT

B4

MSB *

Data established timing

L

) 880006
B MSB*

LS

Gﬂﬂﬂﬂﬂﬂ@

SB MSB

D55

I

LSB MSB

0080800
MSB

]

LSB

Chip ID

Start Address

N Data
M+1

1

M Data
Data M -1 Data

Communication Timing to Registers with Discontinuous Addresses

XCE

SCK

SDI

TOUT

Data established timing

.

[ ]

TTUUUUTL]

I anm

I

==

00888004 0000800000000000EE00008000
LSB MSB*4 |LSB MSB* |LSB MSBf LSB MSBf
| 100000004 1
! “|isB MSB’
N )
Chip ID Address N Data Chip ID Address
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Power-on Sequence

Description of Operation during Power-on

Turn on the power supplies in the order so that the 1.8V power supplies (OVbb, DVbD, AVDD1) rise before the
3.0V power supply (AVDDO). In addition, all power supplies should finish rising within 200ms. Input the master
clock (INCK) after the 1.8V and 3.0V power supplies have finished rising (OVbb, DVbb, AVbb1 = 1.8V and
AVDDO = 3.0V). The register values are undefined during power-on, so the system must be reset. Sensor
system reset is performed by the XCLR pin. The register values after a reset are the default values. XCLR is
asynchronous operation. A XCLR Low period (tLOW) of 500ns or more should be provided after all power
supplies have risen. A system reset is applied by setting XCLR High after that. However, wait for the master
clock to stabilize before applying the reset (before setting XCLR High). The standby mode must be canceled
via communication to activate the sensor after a system reset is applied by setting XCLR High. A period (tXCE)
of 100ns or more should be provided after setting XCLR High before inputting the communication enable signal

XCE.
3 <200ms
o g Analog power supply (AVbpO = 3.0V)
Digital power supplies (OVbp, DVbD = 1.8V)

Analog power supply (AVDD1 = 1.8V)
i ‘ >0ns
' [ —

XCLR » trow = 500ns »/ * Wait for the clock to stabilize
: before setting XCLR High.

XCE 3 \
—
txce = 100ns

Power-on Sequence

Sequence from Standby Cancel to Stable Image Output

A period of approximately 500ns is required for power supply stabilization. After that, the system reset pulse
must be canceled, the XVS and XHS pulses input, and then initialization processing must be performed for the
sensor internal circuits. Up to 16 frames (max.) are required until a stable image is output.
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Description of Operation during Power-off

Turn off the 1.8V power supplies (OVbp, DVbbp, AVbD1) and the 3.0V power supply (AVbDO0) in the order so that
the 3.0V power supply falls first. In addition, all power supplies should finish falling within 200ms. However,
when an increase in the transient current of several tens of mA is allowed until power-off, the above sequence
and time specifications are ignored, and sensor breakdown will not occur even in this case. After the 1.8V
power supplies (OVbb, DVbb, AVDD1) fall, set each digital input pin (INCK, XCE, SCK, SDI, XCLR, DMODE)
and each I/O pin (XVS, XHS) to OV or high impedance.

<200ms

Analog power supply (AVbpO = 3.0V)

Digital power supplies (OVbb, DVpD = 1.8V) ‘

Analog power supply (AVbp1 = 1.8V)

Power-off Sequence
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Sensor Setting Flow Chart

The sensor initial setting flow chart is shown below. The initial settings must be made after the sensor is reset
immediately following power-on. See the description of each operation in the “Remarks” column for the
respective control methods.

Setting finished

'
o | - | Remarks
Setting ftem | :
- .
I i
3 iConnect XVS and XHS according to the operating mode.
i Operating mode !
! 1Slave Mode: XHS/XVS = Input
! . -
i Master Mode Y Slave Mode :Master Mode: XHS/XVS = Output
DMODE pin | Fixed Low i High '
i i
I I
1 1 - i -
: :Perform power-on according to the power-on sequence.
I i
Register | ! Cancels standby mode.
STBY ' !
i i
I i
Register ' |Enables the register setting operation.
TESTEN ;
I I
I I
i i
i Drive mode ‘
| Windows !
! . cut-out Mode - L !
Register | All-pixel scan Vertical 1/2 eliminationy_2 x 2 addition !
MODE ' ‘ 00h ‘ ‘ 02h ‘ 04h —‘ 05h |
I - .
Register 3 Set the cut-out area gnng't';]deogft_gﬁt{:;:ﬂ:ies’t g]::;"om origin
WINPV ' ' :
WINPH ' See !
WINWV ' "8. Drive Modes". !
WINWH | ¥ '
I I
3 Scanning direction :
i i
Register | Forward ¥ Reverse !
VREVERSE | ‘ 00h ‘ ‘ o1h !
i i
' ESee "7. Signal Output Interface Control"
' 1and "8. Drive Modes" for descriptions of
I \drive modes, output resolutions, and data
: i y . \rates, and available combinations of settings.
Register i 10bit Y 12bit |
ADRES ! ‘ 0oh ‘ ‘ 02h
I I
I I
I I
I I
: 3
| Only in 2 x 2 addition mode | Only in 2 x 2 addifion mode |
. 54MHz 27MHz 135MHz '
Register i v v !
FRSEL ! w
h ‘ 03h ‘ ‘ 04h ‘ ‘ 05h ‘ .
I i
Register : 3 Sets the storage time.
svs ! :
SPL1 ; y — | 1
SHS1 3 See "6. Shutter and |
. i St Time Settings". : . .
Reqgister ! orage Time Seftings 1 Sets the sensor internal gain.
AGAING | '
DGAING i |
DGAINR ! !
DGAINB ‘ See "3. Gain '
+ | Adjustment Function". 1Sets the black level.
I I
Register i |
BLKLEVEL 1 |
I I
I i
i See "4. Black '
! Level Adjustment". '
I I
Register i \
XHSLNG i Operating mode !
XVSLNG | pereing 1
VMAX ! Slave Mode Master Mode '
HMAX i !
I
. i See "2. Slave Mode : . X
Register h and Master Mode". 1In master mode, operation is started by changing the
XMSTA ! 'XMSTA register from "01h" (initial value) to "00h".
I
I
I
I
I
I
I
I
I

|
|
|
|
|
y ‘
|
|
|
|
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Serial communication period after sensor reset

Slave mode

Communication period is set at the time shown below for sensor initial setting immediately after power-on. In

slave mode, vertical and horizontal sync signals (XVS/XHS) are valid only 100ns after fall after sensor reset

(XCLR is Low). 3H of serial communication period is from the first XVS fall that becomes valid to the third XHS

fall after XHS fall.

* XVS and XHS signals input when XCLR is Low are ignored. Sensor is in standby mode at that time until the
next XVS signal. Register communication in standby mode is possible.

,Analog power supply (AVDDO = 3.0V)

Power-on / Digital power supply (OVbp, DVpD = 1.8V) Analog power supply (AVDD1 = 1.8V)

‘ Communication period
MLOW > 100ns
'>500ns |

: tXCE
XCLR /iimms
L /tSIXCE
XCE ~ /' >20ns

Initial setting timing in slave mode
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Master mode

In master mode, initial values of register VMAX (address 7Ch [7:0], 7Dh [7:0]) and HMAX (address 7Eh [7:4],
7Fh [7:0]) are “Oh”, so XVS and XHS are not output until the initial setting (register communication) is
performed. XVS and XHS start output when master mode start register XMSTA (address 26h [0]) is set to “0”
from “1” after registers VMAX and HMAX are set by serial communication at the initial setting. Register
communication is possible during standby period until sensor outputs XVS and XHS.

. Analog power supply (AVDDO = 3.0V)

/
Power-on . Digital power supply (OVbp, DVDD = 1.8V) Analog power supply (AVbp1 = 1.8V)

i
>0ns

> -—
[

INCK ‘
' LM tvdly
XVS i 3 “ <17ns T
/ ! thdly

s T T T

i
Communication period

HLOW
'>500ns | |
[ — ] ?

ftXCEl * XVS and XHS start output when register XMSTA is set to 0.

XCLR 4/ >100ns

o SIXCE

XCE ~r4 >20ns
SCK \

>l
f
SDI DATARDATARIDATAY ...
\

Initial setting timing in master mode
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Description of Operation

1. Standby Mode

Sensor operation is stopped and the sensor is set to the standby mode which reduces power consumption by
setting the standby control register STBY (address: 00h [1:0]) to “03h”. (Standby mode is established
immediately after a reset.) The serial communication function operates even in standby mode, so standby
mode can be canceled by setting STBY to “00h”.

Table 1. Description of Standby Settings

Status
STBY [1:0] Mode
Digital circuit Analog circuit
00h (initial setting) Normal operating mode Active Active
oth Setti hibited
etting prohibite
02h 9P
03h Standby mode Stopped Stopped

2. Slave Mode and Master Mode

The sensor can be switched to slave mode or master mode. The DMODE pin (Pin A8) must be set to switch
the mode. After the sensor is set to master mode, the register XMSTA (address: 26h [0]) must be set to “0” to
start operation. In addition, when the sensor is operated in master mode, the generated sync signal count is
set by the register VMAX (address: 7Ch [7:0], 7Dh [7:0]) for the number of lines in the vertical direction and the
register HMAX (address: 7Eh [7:4], 7Fh [7:0]) for the number of clocks in the horizontal direction. Table 2
shows example setting values. For a detailed description of the drive modes, see “8. Drive Modes”.

Table 2. List of Slave and Master Mode Settings (Example: All-pixel Scan Mode)

Register details Setting value
Setting item Remarks
Register Address bit | Slave Mode Master Mode
. . . : H: 1.8V
DMODE pin — — Fixed High Fixed Low L- GND
1d: Stops operation | Operation in master
XMSTA XMSTA 26h [0] N/A (initial value) mode is started by
0d: Starts operation | setting “0d”.
XHSLNG XHSLNG [2:0]| 53h [3:1] N/A 5h (initial value) |Sets the XHS width
XVSLNG XVSLNG [2:0] 53h [6:4] N/A 6h (initial value) | Sets the XVS width
VMAX [7:0 7Ch 7:0
VMAX [7:0] [7:0] N/A 1082d Sets the number of
VMAX [15:8] 7Dh [7:0] lines per frame
HMAX [3:0] 7Eh [7:4]
HMAX N/A 1656d Sets the number of
HMAX [11:4] | 7Fh | [7:0] clocks per line
N/A: The setting is invalid. Fixing to the initial values is recommended in slave mode.
Setting value
Register
Oh 1h 2h 3h 4h 5h 6h 7h
XHSLNG 1clock 2clock 3clock 4clock 5clock 6clock 7clock N/A
XVSLNG N/A 1H 2H 3H 4H 5H 6H 7H

1 clock is the INCK cycle. In addition, the 1H period reference is the number of clocks set by the register HMAX.
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3. Gain Adjustment Function

The programmable gain control (PGC) in this device is composed of a 0dB to 18dB analog PGC (APGC) block
and a 3-bit shift (6dB to 24dB, 12dB to 30dB, 18dB to 36dB) digital PGC (DPGC) block. See Table 5. for each
register setting value.

Note) Linearity of the junction between analog PGC and digital PGC is not guaranteed.
Analog PGC
The analog gain (0dB to 18dB/0.3dB) of the pixels corresponding to each color (RGB) can be set by the
analog gain setting register AGAING (address: 1Ch [7:0], 1Dh [4:0]).

Table 3. Analog PGC Registers

Register details Setting value
Setting item
Register Address bit Setting range | Setting prohibited range
AGAING [7:0 1Ch 7:0 -
AGAING L7-0] (701 0200h-1000h 0000n-01ffh
AGAING [12:8] 1Dh [4:0] 1001h-1fffh
Digital PGC

The digital gain can be set by the digital gain setting registers DGAING (address: 1Eh [1:0]), DGAINR
(address: 1Eh [3:2]), and DGAINB (address: 1Eh [5:4]). “00h” sets the minimum gain, and “03h” sets the
maximum gain (Table 4). Increasing the register setting by 1 LSB bit-shifts the output signal by 1bit.

Table 4. Digital PGC Registers

Register details
Setting item Setting value
Register Address bit
DGAING | DGAING [1:0] 1Eh [1:0] Oh (initial setting): x1
DGAINR | DGAINR [1:0] 1EN [3:2] ;: ;21
DGAINB | DGAINB [1:0] 1Eh [5:4] 3h: x8
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Table 5. Register setting value - Gain value list

Total Gain [dB] Total Gain [dB]
AGAING [12:0] DGAING/DGAINR/DGAINB AGAING [12:0] DGAING/DGAINR/DGAINB
Setting value | goh | 01h | 02h | 03h Setting value | ooh | 01h | 02h | 03h
1000h 0.0 6.0 | 120 | 18.0 5ADh 9.0 | 15.0 | 21.0 | 27.0
F74h 0.3 6.3 | 123 | 18.3 57Bh 93 | 1563 | 21.3 | 273
EEEh 0.6 6.6 12.6 | 18.6 54Ch 9.6 156 | 216 | 27.6
E6Ch 0.9 6.9 12.9 | 18.9 51Eh 9.9 159 | 219 | 27.9
DEFh 1.2 7.2 13.2 | 19.2 4F1h 10.2 | 16.2 | 22.2 | 28.2
D76h 1.5 75 | 135 | 19.5 4C6h 10.5 | 16.5 | 22.5 | 285
D01h 1.8 7.8 | 13.8 | 198 49Dh 10.8 | 16.8 | 22.8 | 28.8
C90h 2.1 8.1 14.1 | 20.1 475h 111 | 171 | 23.1 | 29.1
C23h 24 8.4 144 | 204 44Eh 114 | 174 | 234 | 294
BBY9h 2.7 8.7 14.7 | 20.7 429h 11.7 | 17.7 | 23.7 | 29.7
B53h 3.0 9.0 | 150 | 21.0 404h 12.0 | 18.0 | 24.0 | 30.0
AF1h 3.3 9.3 | 1563 | 21.3 3E1h 12.3 | 183 | 24.3 | 30.3
A92h 3.6 9.6 156 | 21.6 3C0h 126 | 186 | 246 | 30.6
A36h 3.9 9.9 159 | 21.9 39Fh 12.9 | 189 | 249 | 30.9
9DDh 4.2 10.2 | 16.2 | 22.2 380h 13.2 | 19.2 | 256.2 | 31.2
987h 45 | 105 | 165 | 225 361h 135 | 195 | 255 | 315
935h 48 | 108 | 16.8 | 22.8 344h 13.8 | 19.8 | 258 | 31.8
8E4h 51 | 111 | 17.1 | 23.1 327h 141 | 201 | 26.1 | 321
897h 5.4 114 | 174 | 234 30Ch 144 | 204 | 264 | 324
84Dh 5.7 11.7 | 17.7 | 23.7 2F1h 14.7 | 20.7 | 26.7 | 32.7
804h 6.0 12.0 | 18.0 | 24.0 2D8h 15.0 | 21.0 | 27.0 | 33.0
7BFh 6.3 | 123 | 183 | 243 2BFh 15.3 | 21.3 | 27.3 | 33.3
77Bh 6.6 | 126 | 186 | 24.6 2A7h 156 | 21.6 | 27.6 | 33.6
73Ah 6.9 | 129 | 189 | 249 290h 159 | 219 | 279 | 33.9
6FBh 7.2 13.2 | 19.2 | 25.2 27Ah 16.2 | 22.2 | 282 | 34.2
6BFh 7.5 135 | 19.5 | 255 264h 16.5 | 225 | 285 | 34.5
684h 7.8 13.8 | 19.8 | 25.8 250h 16.8 | 22.8 | 28.8 | 34.8
64Bh 8.1 14.1 20.1 | 26.1 23Bh 171 | 231 | 29.1 | 351
615h 84 | 144 | 204 | 26.4 228h 174 | 234 | 294 | 354
5EO0h 8.7 | 147 | 20.7 | 26.7 215h 17.7 | 23.7 | 29.7 | 35.7
203h 18.0 | 24.0 | 30.0 | 36.0
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4. Black Level Adjustment

A black level offset (offset variable range: 000h to 1FFh) can be added to the data, after superimposing the
digital gain, by setting the register BLKLEVEL (address: 1Fh [7:0], 20h [0]). Increasing the BLKLEVEL setting
by 1 increases the black level by 1LSB. * Recommended setting value: 03Ch (60d)

Table 6. Black Level Adjustment Register

Register details
Setting item Setting value
Register Address bit
BLKLEVEL [7:0] 1Fh [7:0]
BLKLEVEL 000h to 1FFh
BLKLEVEL [8] 20h [0]

5. Vertical Normal/Inverted Drive

The sensor vertical readout direction (normal/inverted) can be switched by setting the register VREVERSE
(address: 01h [4]). See “8. Drive Modes” for the readout line order in normal mode and inverted mode.
However, note that when normal/inverted switching is performed between frames, one invalid frame is
generated in the readout immediately after the readout direction changes.

Table 7. Vertical Drive Direction Setting Register

Register details

Setting item Setting value
Address bit
Oh: Normal (initial value)
VREVERSE 01h [4] 1h: Inverted

Normal Inverted

1 R14-Pin A14-Pin 3” 7‘ R14-Pin A14-Pin 3”

(Chip outline drawing) (Chip outline drawing)

Fig. 1. Outline Drawing of Vertical Normal/lnverted Drive
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6. Shutter and Storage Time Settings

This sensor has a variable electronic shutter function that can control the storage 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 storage time control, an image which reflects the setting is output from the frame after the setting
changes.

6-1. Example Storage Time Setting

The sensor’s storage time is obtained by Formula 2.
Storage time = (1frame period) x (SVS + 1 — SPL1) — (SHS1) x (1H period) — &
Formula 2. Storage Time Calculation Formula

*I 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 set in 1H units, so the time is determined by
(Number of lines x 1H period).

*2 See “8. Drive Modes” for the 1H period.
*3 & is a fixed value that depends on the drive mode. Table 8 shows these values.
clk is the number of INCK clocks.

Table 8. List of 5 Values

Drive mode Output gradation d [clk]
All-pixel scan mode 10bit 209
Windows cut-out Mode )
Vertical 1/2 elimination mode 12bit 640
VGA addition mode 12bit 209

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

Bl Shutter timing

B Readouttiming  11Me axis
XVS

Storage time ‘

chiptopsice XM [[[[[LLITTTTTTIITTTTTTENETTTTTAETTTTTTITT

Last line

Last-1 line

Last-2 line

Sensor

4 line

3line

2line

1line

Chip bottom side
Output CETTTTT T ITTTTITTITITITIT I TITITITITITTITITTTTT

N frame ‘ N + 1 frame ‘

Blanking Effective signal Blanking Effective signal ~ Blanking

Image Drawing of Shutter Operation
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6-2. Normal Exposure Operation (Controlling the Storage Time in 1H Units)

The storage time can be controlled by varying the electronic shutter timing. In the electronic shutter
settings, the storage time is controlled by the register SHS1 (address: 08h [7:0], 09h [7:0]).

& Set SHS1 to a value between 0 and (Number of lines per frame — 1). 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 register VMAX (address: 7Ch [7:0], 7Dh [7:0]).

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

Table 9. Registers Used to Set the Storage Time in 1H Units

Register details
Setting item Description
Register Address bit
SHS1 SHS1 [7:0] 08h [7:0] Sets the shutter sweep time
SHS1 [15:8] 0%h [7:0] 0001h to (VMAX setting value — 1)
VMAX [7:0] 7Ch [7:0] Sets the number of lines per frame
VMAX (Onl;: in mgster mod?)
VMAX [15:8] 7Dh [7:0] See “8. Drive Modes” for the
setting value in each mode.

For storage time control, an image which reflects the setting is output from one frame after the frame in
which the setting changes.

Readout timing (valid) Storage time
Readout timing (invalid) I Communication period (valid)
Shutter timing Communication period (invalid)
Time axis -
S | | | |
SHS1 =y #SHS1 setto o

| |
JRLL LIl !l Iz =)I

storage time,

V-BLK| V-BLK|

Frame4 Frame5

V-BLK|

V-BLK vekl Frame3

Frame2

vek| Frame1

Output timing

Image Drawing of Storage Time Control within a Frame
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6-3. Long Exposure Operation (Control by Expanding the Number of Lines per Frame)

Long storage 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 setting a larger register VMAX (address: 7Ch [7:0], 7Dh
[7:0]) value compared to normal operation.

Likewise, in slave mode the storage time can be increased by lengthening the input XVS signal pulse
interval. When the storage time is extended by increasing the number of lines, the rear blanking increases
by an equivalent amount.

& The maximum VMAX and SHS1 values are 65535d. When the number of lines per frame is set to the
maximum value, the storage time in all-pixel scan mode at 30fps is approximately 2s.

& The imaging characteristics are not guaranteed during long exposure operation.

Readout timing (valid) Storage time
Readout timing (invalid) I Communication period (valid)
Shutter timing Communication period (invalid)
Time axis -
XVS
‘ VMAX = 1082d ‘ VMAX = 1623d ‘ ‘
SHS1=q SHS1 setto o

XHS
il ] il I il I
) DAV Avd DAV DA

rame 2 Frame 3 Frame 4
storage tim storage time storagetime ~ 7 seee

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

v-eLk| Frame1l |vBLk

Output timing

Image Drawing of Long Storage Time Control by Adjusting the 1H Period
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6-4. Long Exposure Operation (Controlling the Storage Time in Frame Units)

When setting a long exposure that extends the storage time to one frame or more, set the register SVS
(address: 06h [7:0], 07h [1:0]) to the value of the number of storage frames — 1. In addition, the frame in
which the shutter operates is set by the register SPL1 (address: 12h [7:0], 13h [1:0]). To further adjust the
storage time in 1H units within the frame set by SPL1, set the register SHS1. However, note that performing
long storage causes the readout timing and the setting reflection timing to be eliminated according to the
value set by SVS, so the frame rate drops. The blanking signal is output in data corresponding to the drop
in the frame rate.

& This description is for the settings in master mode. In slave mode, long storage is set by eliminating the
input vertical sync signal (XVS) pulse.

& When set so that SVS < SPL1, the SPL1 setting value is ignored, and the signal is stored for the number
of frames set by SVS.

& Set SHS1 to a value between 0 and (Number of lines per frame — 1)

& During long exposure operation, register communication is also reflected at the eliminated timing. To
forcibly end operation partway, use the shutter break function.

& The imaging characteristics are not guaranteed during long exposure operation.

Table 10. Registers Used to Set the Storage Time in Frame Units

Register details
Setting item Description
Register Address bit

SSBRK SSBRK 05h [0] Shutter break function
SVS [7:0] 06h [7:0]

SVS Sets the number of storage frames
SVS [9:8] 07h [1:0]
SPL1 [7:0] 12h [7:0]

SPLA1 Sets the number of sweep frames
SPL1 [9:8] 13h [1:0]

Storage time control is reflected to the next readout frame to the set frame.

—— Readout timing (valid) Storage time
Readout timing (invalid) Il Communication period (valid)
——— Shutter timing Communication period (invalid)
Time axis >
b Svs=2 -
-«
SPL1=1
XV8 o2 | | | |
SPL1 =1
SHS1 =y SHS1 setto o
] )Ipll )IIIIIIII T T )IIIIIIII
- Frame 2 C h Frame 3 7
storage time storage time
Output timing vew| Framel |ve| Frame2 ‘ v-BLK | Frame3 |vsik

Image Drawing of Long Exposure Control in Frame Units
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Shutter Break Function

IMX035LQZ-C

When changing the storage time setting before the next reflection timing during long storage operation,
the setting can be reflected at the normal XVS timing (when the register SVS is set to “Oh”) by setting
the register SSBRK (address: 05h [0]) to “O1h”. The timing at which the register SSBRK is reflected

conforms to the frame sequence before SVS is set.

Readout timing (valid) Storage time

Readout timing (invalid) I Communication period (valid)

Shutter timing ‘Communication period (invalid)
Time axis A >
Set to long exposure
<< SvS=2
b XVS
g | | | | | |
© SHS1 =y SVS set to 2
§ M T W W W W
@
(2]
@
2 X7 Frame 2 X Frame 3 L
§_ storage time, storage time
] -
Output iming [l Framet Wewl Frame2 l vk | Frames [vau
~ The readout and communication periods become
© valid in the frame when the register SSBRK
1< is changed from "0d" to "1d".
S
s T | | | | |
2
% SHS1=y SVSsetto2 SSBRK set to 1
E CSTET W W W0 W T
D
>
f=
8
; X7 Frame 2 X Frame 3 2
E storage time storage tme -~
‘g’_ Output timing veik Framel |vew| Frame2 l V-BLK | Frame3 l V-BLK ‘
8 + Frame 3 becomes an invalid frame.

Image Drawing of Shutter Break Function

Depending on the value set when long storage operation starts (point “A” on the time axis), the
scheduled output can be stopped partway and settings can be changed as shown in the figure above.
In this case, readout occurs in the frame when the register SSBRK is transmitted, and the signal stored
up to that point is output. At this time the signal output in the frame when SSBRK is set becomes an

invalid signal.
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The communication period of the frame in which SSBRK is set to “1d” becomes a valid period during
which register transmission can be performed, but this valid period is only the frame during which the
register SSBRK changes from “0d” to “1d”. Therefore, when returning to normal exposure after
stopping long storage, the registers SVS and SPL1 must both be returned to “0d”. In addition, returning
the register SSBRK to “0d” is recommended.

Readout timing (valid) Storage time

Readout timing (invalid) I Communication period (valid)

———Shutter timing Communication period (invalid)
Time axis —A B -
Set to long exposure Shutter break
g) - -
SVS=4

£ XVS
3 | | | | | |
(2]
(0]
()]
g 11 W [T
=
[e]
=
(2] /o >
(o)) o Frame 2 o
[ storage tme ~ /.
3

Output timing Frame1 ‘ o ‘ Frame2 | ValK ‘
[
=)
(o]
<
o
1)
=3 XVS
2 | | | | | | | | |
()
2 ¥ SSBRK < 1d SVS=4 Vs i
= = = BRK = 0d
= XHS 1 ‘
Q
o
(=]
° vy VAl
% Frame 2 Frame 3
(&) storage time storage time b

Output timing Frame1 ‘ V-BLK |Fram62| V-BLK |Frame3‘

* Frame 2 becomes an invalid frame.

XS] | | | | | | |
¢SSBRK:1d

XHS SVS = 0d ‘SSBH d
T )ﬂﬂﬂ‘/ l‘)al‘ al‘/‘)l‘/‘)l‘/‘){xl‘

Frame 2 Frarfe 3 Fapfs Fapés * Frapé 6
storage time storadje time storge time storgge time storage time

Output timing Frame1 ‘ V-BLK | Frame2 Frame3 Frame4 Frame5 Frame6 Frame7 ‘

* Frame 2 becomes an invalid frame.

K =0

Case to interrupt long storage

Image Drawing Showing Application of Shutter Break Function
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7. Signal Output Interface Control

7-1. Output Signal Range

IMX035LQZ-C

The output gradation of this sensor can be switched to 10 bits or 12 bits. However, the output gradation is
fixed for some drive modes.

Table 11. Output Gradation Setting Register

Register details Output gradation
Setting item
Address bit 10bit 12bit
ADRES 03h [1:0] 0 2

When set to 10-bit gradation, the unused ports (DOA [1:0]/DOB [1:0]) are fixed to “0".

Table 12. Bit Assign per Output Gradation

DO pin Output bit assign
10bit 12bit
DOA [11] DO [9] DO [11]
DOA [10] DO [8] DO [10]
DOA [9] DO [7] DO [9]
DOA [8] DO [6] DO [8]
DOA [7] DO [5] DO [7]
DOA [6] DO [4] DO [6]
DOA [5] DO [3] DO [5]
DOA [4] DO [2] DO [4]
DOA [3] DO [1] DO [3]
DOA [2] DO [0] DO [2]
DOA [1] Fixed to “0” DO [1]
DOA [0] Fixed to “0” DO [0]
Table 13. Output Range
Output gradation Output range

Min. Max.

10-bit 000h 3FEh

12-bit 000h FFEh

Upper limit of the maximum value is set for 10-bit/12-bit sensor output. Sensor signal shows the

maximum value when output bit is all High-1 (12-bit: FFEh, 10-bit: 3FEh).
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7-2. Sync Codes

Sync codes are attached and output immediately before and immediately after “Dummy signal + OPB
signal + Effective pixel data” is output. The figure below shows the output timing. The sync codes are output
in the order of 1st, 2nd, 3rd, 4th, and the output values are fixed from 1st to 3rd. (BLK = blanking period)

DCK

XHS | | |
SAV EAV
> > >
o © «©
[ ] [ N v
HE clzlelelslE |2 .. AEEHEHEEE =
o|e | (N2 [Y |55 SR S NN E T
2lg 2
| d %)
XVS
| System delay Dummy for communication H.BLK
SAV . EAV
System delay (Invalid lines) Dummy for communication (Invalid lines) H.BLK
System delay Dummy for communication H.BLK
System delay Frame information line H.BLK
System delay H.OB/V.OB H.BLK
System delay H.OB/V.OB H.BLK
System delay SAV H.OB/Effective pixels EAV H.BLK
System delay | (Valid lines) H.OB/Effective pixels (Valid lines) H.BLK
System delay H.OB/Effective pixels H.BLK
System delay H.OB/V.OB H.BLK
System delay H.OB/V.OB H.BLK

System delay

System delay

System delay

System delay

V.BLK

SAV

Dummy for communication

((\VEURITES))

Dummy for communication

Dummy for communication

=\
(Invalid lines)

System delay SAV Frame information line EAV H.BLK
System delay | (Valid lines) H.OB/V.OB (Valid lines) H.BLK
1st code 2nd code 3rd code 4th code
Sync code , , , , , , . ,

10bit | 12bit | 10bit | 12bit | 10bit | 12bit | 10bit | 12bit

SAV (Valid line) 3FFh | FFFh | 000h | 000h | 000h | 000h | 200h | 800h

EAV (Valid line) 3FFh | FFFh | 000h [ 000h | 000h | 000h | 274h | 9DOh

SAV (Invalid line) 3FFh FFFh 000h 000h 000h 000h 2ACh ABOh

EAV (Invalid line) 3FFh FFFh 000h 000h 000h 000h 2D8h B60h

Sync Code Output Timing
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7-3. System Delay

The sensor output signal passes through the internal circuits and is output with a latency time (system
delay) relative to the horizontal sync signal.

xHs | |

DCKP
CMOS 1Port System delay
DOA [11:0] [

1st \f 2nd\f 3rd | 4th
f\codef\codef\codef\code,
— — —
SAV

Fig. 2. System Delay
Table 14. List of System Delay for Each Drive Mode

Drive mode Frame rate [fps] Data rate [Mpix/s] System delay [pixels]
All-pixel scan 30.14 54 172
30.12 13.5 69
2 x 2 addition readout
60.23 27 91
Windows cut-out Mode 60.32 54 172
Vertical 1/2 elimination 60.23 54 172
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8. Drive Modes

The table below lists the operating modes available with this sensor. All of the modes in the table below support
vertical inverted drive. The initial setting after power-on is all-pixel scan, 30fps, 10 bits.

Table 15. List of Clock Setting Value for Each Drive Mode

Imaging conditions
. Number of effective . *
Drive mode | Frame rate | Datarate | OUtPut ixels Data width ™! 1H period
) resolution p
[fps] | Mpixis] | 5T . . . [us]
[bit] H [pixels] | V [pixels] | H[INCK] | V [line]
All-pixel scan| 30.14 54 10/12 1329 1049 1656 1082 | 30.67
" 30.12 13.5 12 3296 61.04
2% j adtd't'on 664 524 544
readou 60.23 27 12 1648 30.52
. 404 (min) | 313 (min)
\é\gtr-]ggmo 4| 6032 54 10/12 to to 1664 | 538 | 30.81
692 (max) | 505 (max)
Vertical 1/2 60.23 54 10/12 1329 524 1648 544 30.52
elimination

*1

The data width indicates the output sync signal period in master mode.
In slave mode the data width is the input XVS and XHS clock interval.

Table 16. List of Register Setting Value for Each Drive Mode

Imaging conditions Register setting

Drive mode | Framerate | Data rate Output

[fps] [Mpix/s] resolution [bit] MODE ADRES FRSEL
All-pixel scan 30.14 54 10/12 - Oh 0Oh/2h 3h: (initial value)

(initial value)

2 « 2 addition 30.12 13.5 12 5 0Oh "1 5h
readout 60.23 27 12 Oh*l  |4h
Windows i

60.32 54 10/12 2h 0h/2h 3h: (initial value)
cut-out Mode
Vertical 1/2 60.23 54 10/12 4h Oh/2h  |3h: (initial value)
elimination

*1

Register address setting should be 10-bit output: Oh, 12-bit output: 2h. However, perform 10-bit setting in
2 x 2 addition mode. 12-bit output is performed after performing 10-bit A/D conversion of pixel signal and
4-pixel digital addition.

* When register values are set to the combination other than the table above, it may cause the malfunction.

-48 -



SONY IMX035LQZ-C

8-1. All-Pixel Scan Mode

All pixel signals of sensor are readout.

Number of vertical direction lines 1082

77777 3 Dummy for communication
1 Frame information line
OB side ignored area
18 Horizontal direction effective OB
a OB side ignored area
S % B 4 Ignored area of effective pixel side S
B 2 B
§ g s § 8 Effective margin for color processing E . 3
k=] T |58 S &l o
° @
< § [l% 52 5L |5 | -
2 z = g o BN S 3 |5 |2 o
=N : B:=EN"HE 2EH F -
S Sk 5 [ 8 g5 28| E10 S s
€ g § q2 0 8 85 1024  Recording pixel area 85 |8|% § =
> 2 > |85 38 8 |5lea
DIl 4 W 36 8 K] 16 1280 17 | 8 4 =Bl Number of horizontal direction pixels
H M
BB 9 Effective margin for color processing L
4 Ignored area of effective pixel side G
n OB side ignored area
>
x ertical blanking period
: Horizontal scan direction ;
XHS
Fig. 3. Pixel Array Image Drawing in All-pixel Scan Mode
INCK

XVS

XHS

! ! [
i i i
1Frame: 1082 [lines] | i 4 | 4 o8 1024}} oot 4 le 3 Ll
Line No. during normal operation | | I u 3 | ::l 20 m 25 [ 25] 27] 28 | 29| | 36 [ 37 [ 38] lioso|1os1| i |1069|1070[1071]1072]1073
I | EE | 20 1073]1072]|D71l1(]70|1069| { |1062||DS1I1060] 1 l 38 l 37 l ii| 29 | 28 l 27 l 26 l 25
E— =

0 h [ —

: ‘ ; 11 “\

) 1 " 1388\\ |
1H: 1656 [bits] ‘ 3 PR ‘ 160, 12800 <7 } 8 Ve B 4 | HB &

s 6” 1 s
el — EEEN O Iwﬂlﬂwl el Tl n e o lmv [T]

Line No. during inverted operation

XHS System delay

DCK

D : Dummy for communication . : Dummy area

l:‘ : Frame information line l:‘ : Sync code

. : Ineffective OB D : Ignored area of effective pixel side
D : Effective OB |:| : Margin for color processing

. : Blanking D : Recording pixel area

Fig. 4. Drive Timing Chart in All-pixel Scan Mode
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8-2. 2 x 2 Addition Readout Mode

Sensor signal is readout by addition of vertical 2 pixels and horizontal 2 pixels.

Number of vertical direction lines 544

% Dummy for communication
1 Frame information line
2 OB side ignored area
8 Horizontal direction effective OB
o 2 OB side ignored area
O N " P
S [ 2 Ignored area of effective pixel side ? 3
'43 é RG . : i Ri@ b5
) 9 3 4 Effective margin for color processing G5 B ] o)
5 2 G L 8 |z|: =
c o (=) =
c - < IS @ |
@ = 3 2 |2z 5% ElE © g
Q © = 3 |2 S @ RS o]
@ [} o = = > €8 €98 23 o =
® SR C N ° | 09 o9 |gla 3 ME
S Ml 5 [ 2z z 5 |E R S S
€ o2 o [ 2 @ O o . . s |sla| o N
> 3 < |5 T 2 % 512 Recording pixel area 2 % E | S I
> » (20T O oo ITRSEE-YIONGY T
SPEN 4 28 18 | 8 640 8 4 281 4 EEGIEE Number of horizontal direction pixels
e 4
Effective margin for color processing
Ignored area of effective pixel side
(g OB side ignored area
x|y Vertical blanking period

Horizontal scan direction

Fig. 5. Pixel Array Image Drawing in 2 x 2 Addition Readout Mode

INCK

XVS

XHS

|
1Frame: 544 [lines] 3 1,] o2 L2 4 512 4 2 % 2 e 2
5[ i[1s 25[ 26| 20 1 [ 34| a7 [as] i [oss[t0s1] i\ [106e[1080]1070[107a[ 127
1 [ 40| & [1oso[10s3] i [roes|1071]1072] ELEJLL

Line No. during inverted operation

Line No. during normal operation I

l
4|7“‘[20 HBEEHEE

\

|

l l
W W
i [ 18 [T 1071 1070] 1069] u 1062]1059] 1058 u [8]as5] u [30]27] 26
20 [l 1073] 072] 1069] 1 [1062]1061[1060] 1 |40 [a7] 1| 32] 20| 2825

XHS Syslemudelay " " " " " W W T
“DQJLFLFLFLFLFLIULILIUELILIULILIULILIULILIUEI ﬂﬂﬂﬂﬂﬂﬂmwiUU
1H: 824 bits] ; i i 698!
e so_ 2 __18 :: R 8 640, G| L N J_ He_

CMOS'ES: 2 | 46 49\ 54| 57] 11 [ 70| 73] ! fasofiase] : iaeefiaeq] ! \1374‘ e ia7d
3 4 7 i 48 51\ 56| 59| 11| 72| 75| 1 fraseliase| ! [1aeltar] t [rrefifcl

|:|: Dummy for communication .5 Dummy area
D: Frame information line l:‘i Sync code

.: Ineffective OB D: Ignored area of effective pixel side
D: Effective OB D: Margin for color processing
.; Blanking D: Recording pixel area

Fig. 6. Drive Timing Chart in 2 x 2 Addition Readout Mode
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8-3. Windows Cut-out Mode

Sensor signals are cut-out and readout in arbitrary positions.
Fix and use the cut-out position and the size of window.
When changing the size or the position, set it via all-pixel scan mode.

Number of vertical direction lines 538

Dummy for communication
Frame information line
OB side ignored area
Horizontal direction effective OB
o OB side ignored area
8 % Ignored area of effective pixel side GB 3
E=4 2 - k)
S g ] Effective margin for color processing 2 (. g
4 > 5
5 o 5 zls R =
s = £
§ £ N2 S sz I
S > = B || B| S 58 &8 3
@a & © o) c EAEERS RS o
= © o | = WY = EQ EQ |22 o
] g ° [z o9 29 | g3 IS
=l - H R HER g p so B
S el © |4 B85 Recording pixel area 85 (B S s
> % 22 NS ERE 58 |5|E| o e
SD KN4 36 | |8 16 640 17 |11 1O 4 BEL=BM Number of horizontal direction pixels
e 1664
Effective margin for color processing
Ignored area of effective pixel side
side ignored area
2 OB side ignored
X \ Vertical blanking period
H -
: Horizontal scan direction T
XHS * An example when VGA cut-out is specified (WINWH = 692 - WINWYV = 505)

Fig. 7. Pixel Array Image Drawing in Windows Cut-out Mode
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OB side ignored area

OB side ignored area

Effective pixel area

WINPV WINWH

1076

Horizontal dummy
Vertical direction
OB side ignored area

effective OB

I:l : Area to be readout

1332

OB side ignored area

1380
ex)

WINWH: 692
w WINWH: 505

Number of vertical direction lines 538
Dummy for communication
Frame information line

2 OB side ignored area

18 Horizontal direction effective OB

4 OB side ignored area

GE]

Ignored area of effective pixel side

o0
Bl

Ignored area of effective pixel side

Effective margin for color processing

Recording pixel area

Vertical scan direction

& Vertical direction effective OB
o}
_. Effective margin for E

o OB side ignored area
© color processing

& Horizontal dummy
_. Effective margin for
~ color processing

o OB side ignored area

& System delay
& Sync code
& Sync code
% Horizontal blal

640

Number of horizontal direction pixels
1664

22]

Effective margin for color processing

20|
oW

Ignored area of effective pixel side

OB side ignored area

XVS

A Vertical blanking period

Horizontal scan direction

Fig. 8. Readout image drawing in windows Cut-out mode
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INCK
s QQ —
we RRRRRRARRRERRN NN I
1Frame: 538 [lines] 3 enle 2 yle 18 | 4 | 4 e 80 I PN 4 e 3l -
U"eNo.dw"wma‘we'a'w"= RN DRET = = e e I i N N KR N RN R RN R v s e |
oo v [T KRRV S IRy~ - 1 [~ [~ T <[~ [ - - L [ -1 -
e

System delay

:WMMMMMMMMMWWU

1H: 1664 [bits] " 4 ) ‘ 11 ; 11 ‘ 16 11 <17
CMOS-1Port ¥ T o e
oA _-jjj:msl |w|||| T T |||||||--

=1 Arbitrary value

XHS

DCK

|:| : Dummy for communication . : Dummy area .
:#: Changes according to the cut-out range. Value changes in both the horizontal and

D : Frame information line |:| : Sync code vertical directions are absorbed by the rear blanking, so the total number of lines and bits per
D : Invalid OB D - Ignored area of effective pixel sige  rame do not change.
[]:vaidos [+ Color processing margin [ Resistor setting area

. : Blanking D : Recording pixel area

Fig. 9. Drive Timing Chart in Windows Cut-out Mode

Table 17. Window Cut-out Setting Registers

Register details Setting value
Setting item Description
Register Address bit min max
WINPH WINPH [7:0] 16h [7:0] Oh |3A3p 1 |Sets the cutout start address
WINPH [10:8] 17h [2:0] (horizontal coordinate)
WINPV WINPYV [3:0] 17h [7:4] oh | 2E0h *! Sets the cut-out start address
WINPV [10:4] 18h [6:0] (vertical coordinate)
WINWH [7:0] 19h [7:0]
WINWH 194h |2B4h Sets the cut-out width
WINWH [10:8] | 1Ah | [2:0]
WINWV [3:0] 1Ah | [7:4]
WINWV 139h |1FS9h Sets the cut-out height
WINWV [10:4] | 1Bh | [6:0]

*1

The cut-out start address maximum values differ according to the cut-out area size.

Restrictions on Register Settings

& The window start address and area settings should satisfy the following conditions:
WINPH > Oh
WINPV > 0h
WINWH + WINPH < 534h
WINWH + WINPV < 419h

& Set the window start address and area settings for the horizontal direction in 4-pixel units.
There are no restrictions on the vertical direction as long as the shape satisfies the above conditions.

& When the right side (horizontal rear side) of the imaging area is set, the OPB level is output in the
effective pixel side ignored area.
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Table 18. List of Example Cut-out Area Settings

IMX035LQZ-C

Recommended
Cut-out origin settings | Cut-out range settings | number of recording Position i
. . osition in
pixels Setting OB !
allowed | output the figure
Horizontal | Vertical | Horizontal | Vertical P below
Horizontal | Vertical
WINPH WINPV WINWH | WINWV
0 0 404 313 352 288 O None A
0 0 692 505 640 480 (@) None B
931 0 404 313 352 288 O Present C
931 0 692 505 640 480 X — D
643 0 692 505 640 480 @) Present E
0 736 404 313 352 288 (@) None F
736 692 505 640 480 X — G
544 692 505 640 480 (@) None H
931 736 404 313 352 288 @) Present |
931 736 692 505 640 480 X — J
643 544 692 505 640 480 (@) Present K
467 461 404 313 352 288 (@) None L
323 317 692 505 640 480 (@) None M

1380

1076

Horizontal dummy

Vertical direction effective OB

OB side ignored area
Horizontal direction effective OB
OB side ignored area

Effective pixel
area

OB side ignored area

OB side ignored area

The areas indicated in the figure above show the actual readout areas, and include the color processing
margin and the effective pixel side ignored area. The blue areas show examples of allowed settings,
and the red areas show examples of prohibited settings.
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Notes on Window Cut-out Mode

This mode is not optimum for functions such as cut-out angle of view freely and changing window size
seamlessly (e-PTZ, etc.). When changing window cut-out setting as shown below, 2 invalid frames

occur during transition.

1) Change of window cut-out position I:l : Cut-out area
L 1376 pixel N
OPB OPB

1076 pixel

2) Change of window cut-out size

1376 pixel

OPB OPB

1076 pixel

Invalid frame occurs in transition frame regardless of large to small and small to large size.
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8-4. Vertical 1/2 Elimination Readout Mode
Sensor signal is readout eliminating lines in vertical direction.

Number of vertical direction lines 544

3 Dummy for communication
1 Frame information line
OB side ignored are
8 Horizontal direction effective OB
o OB side ignored area
c o N " y
o ° 2 Ignored area of effective pixel side 3
8 § S B 4 Effective margin for color processing S| Q
= d @ - - 2 d
S SR Y g
< § |dlz|52 £2 |2
o B 2| Bl 5@ 235 5 BS 5
D ] @ S| 89 89 |5 o
@ i o £ |E|Z|EY EQ [E 5o
[ ° i< o S| o9 090 |= 8 =
kS) Sl T [ £ 25 ERRE AR S
T s B £ 8|85 512 Recording pixel area 85 |8 2
> < 5 = Sl z2|oo ing pixel ar ©0 |24 S
> 2 2 G558 i8|5lE|a
D KN 36 8| 16 1280 17 |8 4 SHl Number of horizontal direction pixels
H H
4 Effective margin for color processing
2 Ignored area of effective pixel side =
»n OB side ignored area
2 e ed are
x ertical b g period

Horizontal scan direction i

XHS

<512 " i ez e 2

| 8 i les o
Line No. during normal operation I I i u 5 I I 20 m 25 [ 26 [ 29 ] ] 36 [ 37 [ 38 ] ]|ossi1oe1] 1 ]1059]1070[1073“
Line No. during inverted operation [T 1 m AR 1073]1072[1059] i [1os2[1061[1060] i [ 40 [57 [ [ 29[ 28] 25 _

1Frame: 544 [lines]

System delay

_ b 13881 "
1H: 1648 [bits] 161 _1230” ‘ 171 ] \ HB

oS Ton R [T i | |wnm491~1551571 Te[=[ lwsszwulwlwml “I'm --

XHS

DCK

|:| : Dummy for communication . : Dummy area

l:‘ : Frame information line l:‘ : Sync code

. : Ineffective OB D : Ignored area of effective pixel side
|:| : Effective OB D : Margin for color processing

. : Blanking D : Recording pixel area

Fig. 11. Drive Timing Chart in Vertical 1/2 Elimination Readout Mode
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9. Mode Transitions

When changing between the various drive modes, first set the sensor to the all-pixel scan mode, and then set
it again to the desired drive mode. The table below shows the number of invalid frames generated by transition
between the various modes. Invalid frames are output from sensor. But the output values may not be
proportional to storage time or may not be even on the screen or an image partially saturated may output.

Table 19. Number of Invalid Frames Generated during Mode Transitions

Mode transition Number of invalid frames

All-pixel scan mode — 2 x 2 addition mode

All-pixel scan mode — Window cut-out mode

All-pixel scan mode — Vertical 1/2 elimination mode

2
2 x 2 addition mode — All-pixel scan mode
Window cut-out mode — All-pixel scan mode
Vertical 1/2 elimination mode — All-pixel scan mode
Readout timing (valid) I Communication period (invalid)
T [ I
HMAX (in master mode)
VMAX (in master mode)
FRSEL
MODE
XHS
I/ /I/I/l
Output tlmlng V-BLK‘ '—;\Ij’a,mf V-BLK| |v-5u<| |V-BLK I?\Il’a+m29 v-BLK| I?\II’aerSe
Valid Invalid Invalid Valid Valid
frame frame frame frame frame

* When a frame period is changed by changing the drive mode, the number of invalid
frames is counted using a frame period after the change.

Fig. 12. Invalid Frame Generation Timing
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Application Circuit

Digital 1.8V
o

Data clock output

1pF

o] GND A

ﬁ——» Data QOutputs

DOAS8 Eg
DOA7 Ey
DOAG Ey

= ?

T5
-
-
-
=

)

10kQ 10kQ
J A (k] [ [ [oo] [ [E4] [oo] et | At A
g 2 2 &2 3 2
TEST4 Z 6 o6 2z 8 8 & TEST3
>
5 3 a o o o
R3|DOA9 DOA2 Ey
R4|DOA10 DOA1 Ey
Digital 1.8V ) .
ot R5|DOA11 Effective pixel area DOAO E Digital 1.8V
1uF 0.1uF CoT T | 0.1uF  1uF
ﬁk “; ;U R6|DVD18 . ! DVD18IE lu l“ f
! 1
W?T_Lm Dvs18 ; . ovstg [T 4—& Analog 1.8V
1 ‘ 0ApF  1pF f
Analog 3.0V ———| —{R8]vcapr | IMX035LQZ ' avpis[Aal I
o Ly ') TopView } o2
° [Re] avD3o ! - Avsteas] T F
| 1 | 0.1pF  10pF
0 R vearz | ! Avsso [Aio] 1 Analog 3.0V
p | !
1WF | H ‘
. 0—|1 F FEVCAPS 'Sensor scan directon( : ' AVD30|E + B fk
e YRS sensorseandieelon
BTG {F{Figveapa N TouT A1
A
T 0 % x y X @ 8 %]
TEST1 | S = 3 C 8 538 5 & & 2 2| 1Esm2
> 0o X £ X o o > > X X
\HM N1a| [wia] [Lia] (k14| [o14] [H14] [Gt4| |F14] [E14] [D14] |C14] | AT4 f
OPEN J L l
OPEN
1|.1FT 0.1pFT TwF
bodd : i
b 404 Y GND
S g 5 2 =1 2
9 o Q > % =3
o © £ 2 =] =3
o g % = k) S
25§ 83 2 o
|4 O o o sy
> =
OE) 7} 2 k= 3
2 §
= 7}

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
patent and other right due to same.
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Marking

2-dimensional code

-

N\
By
NN
NN
AN
NG
NN
NG
NN
NG
NN

2

4 Y7 Q
- 55 MO35 —
8 Y a 4
-~ a =
10 Y] [
1 Y7 K
2l NG

14 |

©
©
~ O
PN
=
z )T

T
I c

mm
o I
DN
LN

a : Lot No. (Max.7)

- L Week manufactured
Year manufactured

Note : Following characters enter into Y to Z. (No plating)

Y : In English upper case character, One character.
Z : Number, single number.
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Notes On Handling

1.

Static charge prevention
Image sensors are easily damaged by static discharge. Before handling be sure to take the following
protective measures.

(1)

)
@)

(4)
®)

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

Use a wrist strap when handling directly.

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

lonized air is recommended for discharge when handling image sensors.
For the shipment of mounted boards, use boxes treated for the prevention of static charges.

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 room (class 1000 or less).

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.)

Clean with a cotton swab with ethyl alcohol if grease stained. Be careful not to scratch the glass.
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.

When a protective tape is applied before shipping, remove the tape applied for electrostatic protection
just before use. Do not reuse the tape.

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.

The adhesive may cause the marking on the rear surface to disappear.
If metal, etc., clash or rub against the package, fragments of package may break off and generate dust.

Acrylate anaerobic adhesives are generally used to attach CMOS image sensors. In addition,
cyanoacrylate instantaneous adhesives are sometimes used jointly with acrylate anaerobic adhesives
to hold the CMOS image sensor in place until the adhesive completely hardens. (reference)

Note that the sensor may be affected when using visible light other than ultraviolet ray and infrared
ray etc. on 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 ltem Profile (At Part Side Surface)

150 to 180°C
60 to 120s

1. Preheating

2. Temperature up (down) | +4°C/s or less (—6°C/s or less)

Over 230°C
3. Reflow temperature 10 to 30s
Max. 5°C/s
4. Peak temperature Max. 240 £ 5°C
Temperature
Peak
P o e
230°C [ m-mmmmmmmmmmmm i m ey
Max. 5°C/s
180°C [ ------mmmmmmmmm oo —6°C/s or less
10 to 30s
150°C |- ==~ -~-"------
+4°C/s or less
o S EEEE——
60 to 120s
A Reflow
Time

Fig. Reflow Profile (At Part Side Surface)

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 hours 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 24h.
Others
(a) Carry out evaluation for the solder joint reliability in your company.

(b) After the reflow, the paste 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 affect characteristics of the sensor.

5. Others

(1
)

Do not expose to strong light (sun rays) for long periods, as color filters will be discolored.

Exposure to high temperature or humidity will affect the product characteristics. Accordingly avoid
storage or use in such conditions.

Note that characteristics of the sensor may be affected when applying excessive mechanical shocks to it.

Note that imaging characteristics of the sensor may be affected when approaching strong
electromagnetic wave or magnetic field during operation.

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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Optical Information

Optical center

o 6:945 £ 0.23mm PKG outline
|/ i R1-Pin A1-Pin i\ _|} | Horizontal
[ _: e g
7] Q PKG outline
[=} Vertical
£ 2
£ <
n R o
b 0
o
o X
Yo}
3 N
T T Sensor scan direction
Vertical (Normal)
\}
: i i Sensor scan direction
y _+R14-Pin A14-Pin;__ Horizontal
(Chip outline drawing)
CRA characteristics
(EPD =-30mm)
CRA Design -
Image Height CRA
(%) (mm) (deg)
7 0 0.00 0.00
6 A 5 0.15 0.29
5
10 0.30 0.58
= L
3 4 15 0.46 0.87
é 3 20 0.61 1.16
O
2 / 25 0.76 1.45
1 30 0.91 1.74
0 35 1.06 2.03
0 10 20 30 40 50 60 70 80 90 100 40 1.22 2.32
Image height [%] 45 1.37 2.61
50 1.52 2.91
55 1.67 3.20
60 1.82 3.49
65 1.98 3.78
Image height —— 70 213 4.07
75 2.28 4.36
g 80 2.43 4.65
- 85 2.58 4.95
Optical center 90 2.74 5.24
95 2.89 5.53
- > 100 3.04 5.83

Top View
PKG center

Optical center

PKG reference

15.00 + 0.15mm

1313
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SONY

Package Outline

(Unit: mm)
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Wechat: 9308762

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

Sony Corporation
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