SONY

Diagonal 8.92 mm (Type 1/1.8) CMOS Image Sensor with Square Pixel for Color

IMX178LQJ-C

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

Description

The IMX178LQJ-C is a diagonal 8.92 mm (Type 1/1.8) CMOS active pixel type image sensor with a square pixel
array and 6.44 M effective pixels. This chip operates with analog 2.9V, digital 1.2 V and interface 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)

Features

€ CMOS active pixel type dots
@ Built-in timing adjustment circuit, H/V driver and serial communication circuit
@ Input frequency
54 MHz or 27 MHz / 74.25 MHz or 37.125 MHz
4 Number of recommended recording pixels: 3072 (H) x 2048 (V) approx. 6.29M pixels
€ Readout mode

6M pixels in all-pixel scan mode (3:2)

5M pixels in each format (4:3 / 5:4 QSXGA/ 16:9)

Horizontal / Vertical 2 x 2 binning mode, Horizontal / Vertical arbitrary cropping mode
1080p-Full HD readout

720p-HD readout (2 x 2 binning)

Vertical/Horizontal direction-normal/inverted readout

@ Readout rate

Maximum frame rate in 5M-pixel readout mode: 12 bit 60 frame/s, 14 bit 30 frame/s
Maximum frame rate in 6M-pixel all readout mode: 10 bit 59.94 frame/s, 12 bit 29.97 frame/s

@ Variable-speed shutter function (resolution 1H units)
@ 10-bit / 12-bit / 14-bit A/D converter
€ CDS/PGA function
High light Performance mode : 0 dB to 48 dB (step pitch 0.1 dB)
0 dB to 24 dB:Analog Gain
24.1 dB to 48 dB: Analog Gain + Digital Gain 0.1 dB to 24 dB
Low light Performance mode : 3 dB to 51 dB (step pitch 0.1 dB)
3 dB to 27 dB:Analog Gain
27.1 dB to 51 dB: Analog Gain + Digital Gain 0.1 dB to 24 dB
@ Supports I/O switching

Low voltage LVDS (150 mVp-p) serial (4 ch / 8 ch / 10 ch switching) DDR output
€ Recommended exit pupil distance: —30 mm to —«

Exmor I

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

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

4 CMOS image sensor
€ Image size, format
Diagonal 8.92 mm (Type 1/1.8) approx. 6.38 M pixels (3:2)
Diagonal 7.83 mm (Type 1/2.0) approx. 5.11 M pixels (4:3)
Diagonal 7.92 mm (Type 1/2.0) approx. 5.32 M pixels (5:4) QSXGA
Diagonal 8.51 mm (Type 1/1.9) approx. 5.39 M pixels (16:9)
@ Total number of pixels
3096 (H) x 2094 (V) approx. 6.48 M pixels (3:2)
@ Number of effective pixels
3096 (H) x 2080 (V) approx. 6.44 M pixels
2616 (H) x 1976 (V) approx. 5.17 M pixels
2584 (H) x 2080 (V) approx. 5.37 M pixels
3096 (H) x 1760 (V) approx. 5.45 M pixels
€ Number of active pixels
3089 (H) x 2064 (V) approx. 6.38 M pixels
2609 (H) x 1960 (V) approx. 5.11 M pixels
2577 (H) x 2064 (V) approx. 5.32 M pixels
3089 (H) x 1744 (V) approx. 5.39 M pixels
4 Number of recommended recording pixels
3072 (H) x 2048 (V) approx. 6.29 M pixels
2592 (H) x 1944 (V) approx. 5.04 M pixels
2560 (H) x 2048 (V) approx. 5.24 M pixels
3072 (H) x 1728 (V) approx. 5.31 M pixels
@ Unit cell size
2.4 um (H) x 2.4 ym (V)
@ Optical black
Horizontal (H) direction: Front O pixel, rear O pixel
Vertical (V) direction: Front 14 pixels, rear 0 pixel
@ Substrate material
Silicon
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SONY IMX178LQJ-C
Absolute Maximum Ratings
Item Symbol Ratings Unit Remarks
Supply voltage (analog 2.9 V) AVpp | -0.3 to +3.3 \%
Supply voltage (interface 1.8 V) OVpp | -0.3 to +3.3 \%
Supply voltage (digital 1.2 V) DVop | 0.3 to +2.0 \%
Input voltage \i! -0.3 to OVpp+0.3 \% Not exceed 3.3 V.
Output voltage VO -03 to OVpp+0.3 \% Not exceed 3.3 V.
Operating guarantee temperature Topr =30 to +85 °C
Storage guarantee temperature Tstg -40 to +85 °C
Performance guarantee temperature Tspec | —10 to +60 °C
Recommended Operating Conditions
Item Symbol Min. Typ. Max. Unit
Supply voltage (analog 2.9 V) AVpp 2.80 2.90 3.00 \%
Supply voltage (interface 1.8 V) OVpp 1.70 1.80 1.90 Vv
Supply voltage (digital 1.2 V) DVbp 1.10 1.20 1.30 \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 Array
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Block Diagram and Pin Configuration

(Top View)
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Pin Description

No. Pin No. I/O '/AE;Z::E Symbol Description
1 A3 — — N.C. —
2 A4 — — N.C. —
3 A5 Power A VDDH1 2.9 V power supply
4 A6 Power A VDDH2 2.9 V power supply
5 A7 — — N.C. —
6 A8 Power A VDDH3 2.9 V power supply
7 A9 Power A VDDH4 2.9 V power supply
8 A10 — — N.C. —
9 B3 — — N.C. —
10 B4 GND D VSSL1 1.2V GND
11 B5 GND A VSSH1 2.9V GND
12 B6 GND A VSSH2 2.9V GND
Referen in
13 B7 © A VCAP1 ( Connect to ae1eu?: ((:::chitor to GND)
14 B8 — — N.C. —
15 B9 GND A VSSH4 2.9V GND
16 B10 — — N.C. —
17 C1 — — N.C. —
18 C2 — — N.C. —
19 C3 — — N.C. —
20 C4 (0] D TEST2 Test output Leave open.
21 C5 — — N.C. —
22 Cc6 — — N.C. —
Reference pin
23 c7 © A VCAP2 ( Connectto a 0.1 yF cagacitorto GND)
24 Cc8 — — N.C. —
25 C9 — — N.C. —
26 Cc10 — — N.C. —
27 C11 — — N.C. —
28 C12 — — N.C. —
29 D1 — — N.C. —
30 D2 — — N.C. —
31 D3 Power D VDDL2 1.2 V power supply
32 D4 GND D VSSL2 1.2V GND
Reference pin
33 D5 © A VCAP3 ( Connecttoa 1 uF capF;citor to GND)
Reference pin
34 D6 © A VCAP4 ( Connecttoa 1 yF capF;citor to GND)
35 D7 GND D VSSL6 1.2V GND
36 D8 Power D VDDL8 1.2 V power supply
37 D9 GND D VSSL8 1.2V GND
38 D10 Power A VDDH5 2.9 V power supply
39 D11 — — N.C. —
40 D12 — — N.C. —

11



SONY

IMX178LQJ-C

No. Pin No. I/O '/AE;Z::E Symbol Description

41 E1 (0] D SDO 4-wire serial interface SDO
Master/slave m witchin

42 E2 ! D XMASTER (Slave i/lsozg:sl?li;h, I\agthr Mcode? Low)

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 GND D VSSL7 1.2V GND

49 E9 GND D VSSL9 1.2V GND

50 E10 — — N.C. —

51 E11 — — N.C. —

52 E12 — — N.C. —

53 F1 I D SDI 4-wire serial interface SDI

54 F2 I D XCE 4-wire serial interface XCE

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 — — N.C. —

59 F11 — — N.C. —

60 F12 — — N.C. —

61 G1 I/O D XVS Vertical Sync pulse

62 G2 I/O 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 — — N.C. —

67 G11 — — N.C. —

68 G12 — — N.C. —

69 H1 I D TEST1 Test input Connect to 1.8 V power supply.

70 H2 I D XCLR (System clear: Normal: High, clear: Low)

71 H3 GND D VSSL11 1.2V GND

72 H4 GND D VSSL12 1.2V GND

73 H9 Power D VDDL10 1.2 V power supply

74 H10 — — N.C. —

75 H11 — — N.C. —

76 H12 — — N.C. —

77 J1 I D INCK Clock input

78 J2 I D SCK 4-wire serial interface SCK

79 J3 — — N.C. —

80 J4 — — N.C. —

81 J5 GND D VSSM1 1.8 VGND

82 J6 Power D VDDM1 1.8 V power supply

83 J7 — — N.C. —

84 J8 — — N.C. —

85 J9 Power D VDDM2 1.8 V power supply

12
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. Analog -
No. Pin No. I/O /Digital Symbol Description
86 J10 GND D VSSM2 1.8 VGND
87 J1 — — N.C. —
88 J12 — — N.C. —
89 K1 GND D VSSL13 1.2V GND
90 K2 Power D VDDM4 1.8 V power supply
91 K3 0] D DLOMA )
Low voltage LVDS serial output (Data)
92 K4 0] D DLOPA
93 K5 0] D DLOMC )
Low voltage LVDS serial output (Data)
94 K6 0] D DLOPC
95 K7 0] D DLOMH )
Low voltage LVDS serial output (Data)
96 K8 0] D DLOPH
97 K9 0] D DLOMJ )
Low voltage LVDS serial output (Data)
98 K10 0] D DLOPJ
99 K11 GND D VSSL14 1.2V GND
100 K12 Power D VDDL14 1.2 V power supply
101 L1 — — N.C. —
102 L2 — — N.C. —
103 L3 — — N.C. —
104 L4 0] D DLOMB )
Low voltage LVDS serial output (Data)
105 L5 0] D DLOPB
106 L6 (0] D DCKM2 Low voltage LVDS serial output (Clock)
10 L o D DCKP2 Outputs the same clock signal as DCKM1/P1
’ ’ by setting register STBDCK2 = 0d, DCK2EN = 1d.
108 L8 O D DLOMI i
Low voltage LVDS serial output (Data)
109 L9 O D DLOPI
110 L10 — — N.C. —
111 L11 — — N.C. —
112 L12 — — N.C. —
113 M3 — — N.C. —
114 M4 o D DLOMD i
Low voltage LVDS serial output (Data)
115 M5 o D DLOPD
116 M6 Power D VDDM3 1.8 V power supply
117 M7 GND D VSSM3 1.8 VGND
118 M8 0] D DLOMG i
Low voltage LVDS serial output (Data)
119 M9 0] D DLOPG
120 M10 — — N.C. —
121 N3 — — N.C. —
122 N4 0] D DLOME )
Low voltage LVDS serial output (Data)
123 N5 0] D DLOPE
124 N6 0] D DCKM1 i
Low voltage LVDS serial output (Clock)
125 N7 0] D DCKP1
126 N8 0] D DLOMF i
Low voltage LVDS serial output (Data)
127 N9 0] D DLOPF
128 N10 — — N.C. —

"N.C. pins in the table above should be left open on the board.
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IMX178LQJ-C
Electrical Characteristics
DC Characteristics
ltem Pins Symbol Conditions Min. Typ. Max. Unit
Analog VDDHx AVpp — 2.80 2.90 3.00 \Y
Supply Interface VDDMx OVoo — 1.70 1.80 1.90 Vv
voltage
Digital VDDLx DVpp — 1.10 1.20 1.30 \%
XHS
XV8 VIH 0.8 X OVpp — — Vv
XCLR
Interface INCK XVS/XHS
Input voltage XMASTER In slave mode
SCK
SDI VIL — — 0.2 X OVpp \%
XCE
DLOPx
VCM - — Vpo/2 — \
DLOMx ° LOV\Et:r)rI:r?;it:Ds oer i
DCKPx
VOD i 1100 Q 1 150 200 \
Interface DCKMx (0] resistance: 100 Q) 00 m
Output voltage
VOH OVpp-0.4 — — \%
i((\'-/': © XVS/XHS e
|
SDO VOL n master mode . . 04 v
DOM* o
LVDS DCKM ‘4
output TR A4 A N\ Vem
DOP* ) v
DCKP VOD

14
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Power Consumption

ltem Pin Symbol Typ. Max. Unit

) VDDH IAVpp 91 121 mA
Operating current

(All Pixel Scan mode VDDM 10Vp 21 26 mA
ADC =14 bit LVDS =10 ch)

VDDL IDVbp 137 197 mA
VDDH IAVpp_STB — 0.1 mA
Standby current VDDM I0Vpp_STB — 0.1 mA
VDDL IDVpp_STB — 9.5 mA
Operating current:
(Typical value condition) : Supply voltage 29V /1.8V/12V,Tj=25°C
(Typical value condition) : Supply voltage 3.0V/1.9V/1.3V, Tj=60 °C,

Worst state of internal circuit operating current consumption.
Standby: current:

(Maximum value condition) : Supply voltage 3.0V /1.9V/1.3V,Tj=60 °C,INCK=0V,
In the light-obstructed state

15
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AC Characteristics
Master clock (INCK)

1/finck

o8xovoDD --- -t f N
twHINCK

INCK 05%xOVDD ----F-- g\

twLiNck
0.2x OVDD --- 4

tp
Duty Ratio = twp / tr x 100

Iltem Symbol Min. Typ. Max. Unit Remarks
finck = 27 MHz, 54 MHz,
INCK clock fi f f x 0.96 f f x 1.02 MHz
clockirequency INCK INCK INCK INCK 37.125 MHz, 74.25 MHz
INCK Low level width twiLinek 4 — — ns
INCK High level width twHINCK 4 — — ns
Define with 0.5 x
INCK clock duty — 45.0 50.0 55.0 %

OVop

* The INCK fluctuation affects the frame rate.
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SONY
XVS / XHS Input Characteristics In Slave Mode (XMASTER = High)
0.8 x OVDD \ <
XVS & ;;
0.2 x OVDD < /
. tWLXHS ’ tWHXHS
0.8 x OVDD \
XHS <
0.2 x OVDD
‘ tHFDLY g tVRDLY'
Item Symbol Min. Typ. Max. Unit
XHS Low level pulse width twixHs 4/finck — — ns
XHS High level pulse width twHxHs 4/finck — — ns
XVS-XHS fall width thrDLY 0 — — ns
XHS-XVS rise width tvroLY 0 — — ns

Synchronization cannot be performed from XVS and XHS signal in mater mode. Detect the sync code.

17
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Serial Communication

XCLR

INCK

XCE

SCK

SDI

SDO

4-wire serial
08XOVDD — -\
tWLXCLR
0.2x OVDD —-—-Y——————- .
tENINCK—{ |a—
0.8 X OVDD —————————————- §
0.2X OVDD —————————————
> tenxce
0.8 x OVDD —-------------— \ 77777777777777777777777777777777777777777777777777777777777777777
0.2 X OVDD == =======m === e e Y -
tSUXCE [«—» tHDXCE

0.8 X OVDD ————————————————————— e — e\
) /| 1tsck

0.2 X OVDD —====-=-=--======-—-———- N /— —————————————————————————————————————————————————
tSUSDI |« tHDSDI
0.8 X QVDD ————==----==———-———cm—oo X F---Yf-----—- -
DATA DATA
0.2 % OVDD ———====--—=———————mmmmm o o e o T A e
<+ toLspo
0.8 X OVDD == —==—===—=-—==———————————\f X[
DATA DATA
0.2 %X OVDD == ======— === —m o mmmm oo A e -\
Item Symbol Min. Typ. Max. Unit Remarks
SCK clock frequency fsck — — 13.5 MHz
XCLR Low level width twixcLr 4/finck — — ns
INCK effective margin tenINCK 0 — — us
XCE effective margin tenxce 20 — — us
XCE input setup time tsuxce 20 — — ns
XCE input hold time tHpxcE 20 — — ns
XCE High level width twhHxce 20 — — ns
SDI input setup time tsusoi 10 — — ns
SDI input hold time tHpsDI 10 — — ns
SDO output hold time toLspo 0 — 25 ns g;f:t load capacitance:

18
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Start
condition

Repeated
Start
condition

IMX178LQJ-C

Stop
condition

VIHVOH - - Ao - - f - - — -~
SDA
VILVOL - -k - - -~ - - - - -~
re—tf ;
tLow
VIH - - |-\ ---—+
ScL
R e
—
tHD;STA tHD;STA

I°C serial communication operating specification

Iltem Symbol Min. Typ. Max. Unit Remarks
Low level input voltage VIL -0.3 — 0.3 x OVDD V
High level input voltage VIH 0.7 x OVDD — 1.9 V
Low level output voltage VOL2 0 — 0.2 x OVDD V OVDD < 2V, Sink 3 mA
High level output voltage VOH 0.8 x OVDD — — V
Output fall time tof — — 250 ns ;O;]i ;?/%';__45 ?3 F>)<FOVDD
Input current li -10 — 10 WA | 0.1 x OVDD - 0.9 x OVvDD
/C;gzlac(:gaDr:;e for SCK (SCL) Ci . . 10 OF
I°C serial communication AC timing

Iltem Symbol Min. Typ. Max. Unit
SCLclock frequency fscL 0 — 400 kHz
Hold time (Start Condition) tHo:sTA 0.6 — — us
SCLclockLowperiod tLow 1.3 — — us
SCLclockHighperiod thicH 0.6 — — us
Setup time (Repeated Start Condition) tsu:sTa 0.6 — — us
Data hold time thp:DAT 0 — 0.9 us
Data setup time tsu.pat 100 — — ns
SDA-SCLrise time tr — — 300 ns
SDA-SCLfall time tr — — 300 ns
Setup time (Stop Condition) tsusto 0.6 — — us
Bus free time between a STOP and START Condition taur 1.3 — — us
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DCKPx/DCKMx, DLOPx/DLOMx
Low voltage LVDS DDR output

DCKMx
DCKPx

DCKPx - DCKMx

IMX178LQJ-C

N
/\

_/

tsubo tHooo
B % %géznig §§gi %
DLOMx A 4
4 N\
DLOPx - DLOMx \\\ / / \\\ // /
- - - >
tskoo tskoo
Serial Output
(Output load capacitance: 8 pF)
Item Symbol Min. Typ. Max. Unit Remarks
DCKPclock duty — 40 50 60 % DCK freq = 297 MHz (Max.)
DLOskew tskoo — — 400 ps Data Rate 297 MHz DDR
DLOsetup time tsuno 400 — — ps Data Rate 297 MHz DDR
DLOhold time thopo 400 — — ps Data Rate 297 MHz DDR

20
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I/O Equivalent Circuit Diagram
O: External pin
Symbol Equivalent circuit Symbol Equivalent circuit
VDDM4 VDDM4
INCK
XMQCS:::'ER Digha ;<(\|-/|2 Digtal
VSSL5,6,12,13 VSSL5,6,12,13
VDDM4
Digital SDO Digital
XCLR | % cj']j—b 00| oge
VSSL5,6,12,13 VSSL5,6,12,13
VDDM4 VDDM4
Digita Pull UP
SDl input Dicital
SCK - TESTT | Ao O ‘ %
VSSL5,6,12,13 VSSL5,6,12,13 VSSL5,6,12.13
VDDH2 VDDH4
Anal Anal
VCAP1 s VCAP2 s
VSSH2 VSSH4
VDDM1,2,3
VSSH2 1 VDDM1,2,3
DLOPx +——LILVDS (P)
VCAP3 DLOMx ] vssii 2.3
VCAP4 DCKPx VDDM1,2,3
Analog DCKMx L [LVDS (M)
e a i
VSSM1,2,3
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Spectral Sensitivity Characteristics

(Excludes lens characteristics and light source characteristics.)
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Image Sensor Characteristics

(AVDD =2.9V, OVDD = 1.8 V, DVDD = 1.2 V, All-pixel scan mode, AD: 12 bit, Tj = 60 °C, Gain = 0 dB)

. . Measurement
Item Symbol Min. Typ. Max. Unit method Remarks
. 1525 1751 Digit 1/30 s
G sensitivity S 370) | (425) - (mV) 1 integration
Sensitivity R/G RG 0.38 — 0.53 — )
ratio B/G BG 0.35 — 0.50 —
. 3895 Digit ,
Saturation Vsat2D (945) — — (mV) 3 Zone 0 to Il
SHO1 — — 20 % Zone 0, |
Video signal shading 4
SH2D — — 25 % Zone O to II'
. 0.61 Digit 1/30 s
Dark signal Vdt — - (0.15) (mV) 5 integration
. . 0.62 Digit 1/30s
Dark signal shading AVdt — — (0.15) (mv) 6 integration
Line crawl R Ler — — 6 %
7
Line crawl B Lcb — — 6 %
Lag Lag — — 0.50 % 8

Note) 1. Converted value into mV using 1Digit = 0.0607 mV for 14-bit output,
1Digit = 0.2426 mV for 12-bit output and
1Digit = 0.9704 mV for 10-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 seal glass.

Zone Definition of Image Sensor Characteristics

—  H=309% ——»

oy

5]

el
.

\

Effective pixel area
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Image Sensor Characteristics Measurement Method

Measurement conditions

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

In the following measurements, spot pixels are excluded and, unless otherwise specified, the optical black

(OB) level is used as the reference for the signal output, which is taken as the value of the Gr/Gb signal output or the

R/B signal
output of the measurement system.

Color coding of this image sensor and readout

The primary color filters of this image sensor are arranged in the layout shown in the figure below. Gb and Gr

denote the G signals on the same line as the B signal and the R signal, respectively. Gb signal and B signal lines and

R signal and Gr signal lines are output successively.

Gb B Gb B

Gb B Gb B

Color Coding Diagram

Definition of standard imaging conditions

@ Standard imaging condition I:
Use a pattern box (luminance: 706 cd/m?, color temperature of 3200 K halogen source) as a subject. (Pattern
for evaluation is not applicable.) Use a testing standard lens with CM500S (t = 1.0 mm) as an IR cut filter

and image at 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 IlI:

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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Measurement method

1. Sensitivity
Set the measurement condition to the standard imaging condition 1. 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.

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

2. Sensitivity ratio
Set the measurement condition to the standard imaging condition Il. After adjusting the value of
the Gr and Gb signal outputs to 425 mV, measure the R signal output (VR [mV]), the Gr and Gb signal
outputs (VGr, VGb [mV]) and 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

3. 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, 425 mV, measure the
minimum values of the Gr, Gb, R and B signal outputs.

4. 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 425 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) / 425 x 100 [%]

5. 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]).

6. 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]

7. Line crawl
Set the measurement condition to the standard imaging condition Il. After adjusting the average value of the
Grsignal output to 425 mV, insert R and B filters and measure the difference between G signal lines (AGIr, AGlb
[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 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 [%]

wo ] N N N

Strobe light M
timing

Output
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Setting Registers Using 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 1°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
(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.
Address When using a communication method that designates continuous addresses, the address is
automatically incremented from the previously transmitted address.
Data Input the setting values according to the Register Map.
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Register Communication Timing
Perform serial communication in sensor standby mode or within in the period which is set by VNDMY [7:0] period
after the falling edge of XVS from the blanking line output start time after valid line of one frame is finished. The
default value of VNDMY [7:0] is 6H. For the registers marked "V" in the item of Update timing, when the
communication is performed in the communication period shown in the figure below they are updated by frame

update timing.
For the registers noted Immediately in the item of Update timing, the settings are updated when the communication is

performed. (For the immediate update registers other than STANDBY, STBEXPL,STBLOGIC, REGHOLD, XMSTA,
SW_RESET, XVSOUTSEL [1:0] and XHSOUTSEL [1:0], set them in sensor standby state.)

Frame reflection register
reflection timing

Communication prohibited period

Recommended serial communication period l 1XHS period

T <
/L /L
XVS ;g VNDMY [7:0] blanking period = 6XHS
Initial value = 6XHS
‘\\ I N N }

s T T TN TTTS T HEBEEEEE
2lefE|g SlEE|SpE|E|2|E|E|8|L(e|2|8|E|8|ej2|e
sle] €| E|lE[E[ENE[E|E|1E[E|E|2[E|E|E|E|E|e|l=]|e
s|é|a|m z|lo|a|o\\s|a|s|s|a|a|s|a|a|s|a|a|S|S|3

S <« »
Vertical blanking period = VNDMY [7:0] + 7XHS
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Register Write and Read

@ 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. If the category 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.

(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 category 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. Input dummy data (SCK) 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

Chip ID Start address N bytes of data

Serial Communication (Continuous Addresses)

XCE |

ScK ‘
SDI
SDO

HUUUuuLUy] [ UUUUUUUUUUUUUULY
DBAO060 X 0860680008806 0!

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)

28



SONY IMX178LQJ-C

Description of Setting Registers (I2C)

The serial data input order is LSB-first transfer. The table below shows the various data types and descriptions.

SCL (shared with SCK)

SDA (shared with SDI) -
Master IMX178

OVop —|:

XCE

Pin connection of serial communication

SLAVE Address
MSB LSB
0 0 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)

1’c pin description

Symbol Pin No. Description
SDA (common to SDI) F1 Serial data communication
SCL (common to SCK) J2 Serial clock input
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Register Communication Timing
In I*C communication system, communication can be performed excluding during the oeriod when communication is
prohibited from the falling edge of XVS to the period set by VNDMY [7:0] after (1H period). The default value of
VNDMY [7:0] is 6H. 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 Update timing, the settings are updated when the communication is
performed. 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, STBEXPL, STBLOGIC,
REGHOLD, XMSTA, SW_RESET, XVYSOUTSEL [1:0] and XHSOUTSEL [1:0], set them in sensor standby state.) )
Using REGHOLD function is recommended for register setting using 12C communication. For REGHOLD function,

see “Register Transmission Setting” in “Description of Functions”.

Frame reflection register
reflection timing

Frame reflection register
reflection timing Communication prohibited period Communication prohibited period
Serial communication period ,/ Serial communication period \ 4 ,;/Serial communication period
, " L " y y /L > P /L _
J n L L 1 n
XVS 1 " W i
& 1XHS I\ 1XHS
M ' ' i B |
A\ h A\ e
) L " i
XHS m\ \
> LT T T LE Rl Tyl It yl T T T I l1TT1
b)) 1)
< o«
glel2(plElEne|2|St2|2(2(2n2(2|gpe|e|2|nS|ERElE|2|2|212(2p2(2(2|8
=|=|= === === === == === =l1=\=1=1=1=l=i1=|1=\\="|=|=|=
S| s € AR A R R R A SR SR R E|EUE|E|E|E[E1E|EUE|c|=]|g
S|o(® S(o\Wo|o(ojao)|c|(s|aj\d|c|c\\o|a|c S| TG | @ | @ | T |00 OWE| T T T
of(alm o(of/n|(o|(mjm|m|m|ofm|e|e)e (e |m o(o{m|m|m|m|mjm|oim (e[|
)l )2
\ W 5 \ \
G > (- > >
VNDMY [7:0] blanking period VNDMY [7:0] blanking period
Initial value = 6XHS; =6XHS Initial value = 6XHS =6XHS
>
Vertical blanking period Vertical blanking period
= VNDMY [7:0] + 7XHS = VNDMY [7:0] + 7XHS
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Communication Protocol

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

Slave R Register Register DATA A
S Address /I [A Address A Address A [7:0] P
[7:1] w [15:8] [7:0] : A
D From Master to Slave S : Start Condition R/W=
Sr : Repeated Start Condition 0: Write (Master —» Sensor)
D From Slave to Master P : Stop Condition
1: Read (Sensor—» Master)

: Acknowledge

A
A : Negative Acknowledge

I:l Direction depend on operation

I>C 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 conditon MSB LSB

SDA s A7XA6XA5XA4XA3XA2XA1XRNV)\ACKI(
e T UL

| The data changes while the clock is low |

Start Condition

Start condition s

l The stop condition is not generated ]

Repeated Start Condition

Bus free state

Stop condition

Stop 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.

son YRR X EW Y acx

see [\

-

Acknowleadge and Negative Acknowledge
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I°C Register Write and Read
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 >< M+1

Slave Register Register Slave DATA _
S| Address |0|A Address A Address A'|Sr| Address 11A 17:0] A|P
[7:1] [15:8] [7:0] [7:1] '
~
Index, value M
|:| From Master to Slave S : Start Condition A : Acknowledge
Sr : Repeated Start Condition
|:| From Slave to Master P : Stop Condition A : Negative Acknowledge

Single Read from Random Location

Single Read from Current Location

After the 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 Acknowledge.
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.

. . Index Index
Previous index value, K >< K+1 >< K+2

Slave Slave
s| Address [1/a| DON|A|P S| Address [1/al TR AP
[7:1] | 7:1] :
|:| From Master to Slave S : Start Condition A : Acknowledge

>l

|:| From Slave to Master P : Stop Condition : 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.

o N Index Index Index
Previous index value, K A 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 EE;\_I{\ A D[?-E]A A A D[%]A Alp
[7:1] [15:8] [7:0] [7:1] ’ ) ’
Index, value M L bytes of data
|:| From Master to Slave S : Start Condition A : Acknowledge
Sr : Repeated Start Condition
|:| From Slave to Master P : Stop 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 1A [7:0] A [7:0] A A [7:0] AP
[7:1]
L bytes of data
|:| From Master to Slave S : Start Condition A : Acknowledge

>l

|:| From Slave to Master P : Stop Condition : Negative Acknowledge

Sequential Read Starting from Current Location
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Single Write to Random Location

The Master sets the sensor index value to M by designating the sensor slave address with a read request, then
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.

. . Index
Previous index value >< Index M >< M+1

Slave Register Register DATA A
S| Address 0|A Address A Address A [7:0] P
[7:1] [15:8] [7:0] : A
~
Index, value M
|:| From Master to Slave S : Start Condition A : Acknowledge
|:| From Slave to Master P : Stop Condition A : Negative Acknowledge

Single Write to Random Location

Sequential Read Starting from 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 Index Index
Previous index value >< Index M >< M+1 >< >< (M+L-1) >< (M+L)

Slave Register Register A
S| Address |0 |A| Address |A| Address [A IZ;?‘I(;? A E;;‘E? A A D[7A-(|;]A (P
[7:1] [15:8] [7:0] ’ ’ ’ A
Index, value M L bytes'of data
|:| From Master to Slave S : Start Condition A : Acknowledge
|:| From Slave to Master P : Stop Condition A : Negative Acknowledge

Sequential Read Starting from Random Location
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Register Map

This sensor has a total of 1024 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 1024 bytes.

Notice)

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, STBEXPL,
STBLOGIC, REGHOLD, XMSTA, SW_RESET, XVSOUTSEL [1:0] and XHSOUTSEL [1:0], set them in sensor
standby state.

Do not perform communication to addresses not listed in the Register Map. Doing so may result in operation errors.
However, 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.
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IMX178LQJ-C

1) Registers corresponding to Chip ID = 02h in Write mode. (1/4) The register values can be read using Chip ID = 82h.

Address Bit Register name Description Default value after reset Update
4-wire I'C By Register By address timing
Standby control
0 STANDBY [0] 0d: Operating 1h Immediately
1d: Standby
Standby control
1 STBEXPL [0] 0d: Operating 1h Immediately
1d: Standby
Standby control
00h [ 30000 | , STBLOGIC [0] 0d: Operating 1h 07h Immediately
1d: Standby
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 —
0 Fixed to "0". Oh —
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
3 Fixed to "0". Oh —
4 Fixed to "1". 1h —
03n 3003h 5 Fixed to "0". Oh Son —
DCK2 standby control
6 STBDCK2 0d : DCK2 active 1h Immediately
1d : DCK2 Standby
7 Fixed to "0". Oh —
0 LVDS standby control
1 Oh : 10 ch All active
1h: 8chB,C,D,E,F,G,H,|,DCK1 active .
2 STBLVDS [3:0] 3h: 4chDEF.GDCK1 active 1h Immediately
3 7h to Fh : All Standby
04h 3004h Others:Setting prohibited 01h
4 Fixed to "0". Oh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
Register hold
0 REGHOLD [0] (Flectior.\ not to update V reflection register) oh Immediately
0d: Invalid
1d: Valid
1 Fixed to "0". Oh —
07h 3007h | 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] 0d: Master mode operation start 1h Immediately
1d: Master mode operation stop
1 Fixed to "0" Oh —
2 Fixedd to Oh —
08h 3008h 3 Fixed 1o "0". oh 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] 0d: Operating Oh Immediately
1d: Reset
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
09h 3009h 3 Fixed to "O". on 00h —
4 Fixed to "0". Oh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
ADconversion bits setting
0 0d: AD 10 bit
ADBIT [1:0] 1d: AD 12 bit 1h \
1 2d: AD 14 bit
3d: Setting prohibited
2 ADC mode setting
0d: AD14 bit
0Dh 300Dh . AD10 bit (HD720p 2 x 2 Binning 120 fps is excluded 01h
5 | ADBITFREQ[1:0] | " \noo bn( P 9 107p ) oh v
AD10 bit HD720p 2 x 2 Binning 120 fps
Others: Setting prohibited
4 Fixed to "0". Oh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
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1) Registers corresponding to Chip ID = 02h in Write mode. (2/4)
Address Default value after reset
Bit Register name Description U.pd.ate
timing
4-wire ’c By Register By address
0 Drive mode setting
1 00h: All-pixel scan mode
2 i 01h: HD 1080p
3 MODE [5:0] 23h: 2 x 2 binning Oh v
OEh | 300Eh — 24h: HD 720p 2 x 2 binning 00h
5 Others: Setting prohibited
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
Vertical (V) direction readout inversion control
0 VREVERSE [0] 0d: Normal Oh \Y
1d: Inverted
Horizontal (H) direction readout inversion control
1 HREVERSE [0] 0d: Normal Oh \
1d: Inverted
OFh 300Fh 2 Fixed ©0 0", oh 00h —
3 Fixed to "0". Oh —
4 0d: All pixel (6 M, HD 1080, HD 720)
5 1d : Windowcropping mode (4:3)
5 WINMODE [3:0] 2d : Windowcropping mode (5:4) Oh \%
3d : Windowcropping mode (16:9)
7 4d to 15 d : Setting prohibited
0 Vertical drive mode setting
. 0d: Normal
1 TCYCLE [1:0] 1d : 2binning Oh Y
Others: Setting prohibited
2 Fixed to "0". Oh —
10h 3010h 3 Fixed to "0". Oh 00h —_
4 Fixed to "0". Oh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0 LSB
1
2
3
15h 3015h 2 3Ch
5 .
5 BLKLEVEL [11:0] Black level offset value setting 03Ch \%
7
0
1
2
3 MSB
16h 3016h 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 Light performance mode setting
3 : 00h: High light performance mode .
1Bh 301Bh 2 LP_MODE [7:0] 1Eh: Low light performance mode 0Ch 0Ch Immediately
5 Others: Setting prohibited
6
7 MSB
0 LSB
1
2
3 Gain setting
1Fh 301Fh i High light Performance mode: 0.0 dB to 48.0 dB 00h
4 GAIN [6:0] Low light Performance mode: 3.0 dB to 51.0 dB 000h v
5 Step = 0.1 dB
6
7
0 MSB
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
20 3020 3 Fixed to "0". Oh ooh —
4 Fixed to "0". Oh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
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1) Registers corresponding to Chip ID = 02h in Write mode. (3/4)
Address Default value after reset
Bit Register name Description Ltjiir)r?i:tge
4-wire ’c By Register By address

0 LSB
1
2

2Ch 302Ch i EFh
5
6
7 When sensor master mode
0 VMAX [16:0] vertical span setting 00FFFh
1 (Number of operation lines count from 1)
> \Y
3

2Dh 302Dh 2 OFh
5
6
7
0 MSB
1 Fixed to "0". Oh
2 Fixed to "0". Oh
3 Fixed to "0". Oh

2Eh 302Eh 4 Fixed to "0". on 00h —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0 LSB
1
2
3

2Fh 302Fh 2 5Dh
5
6
7 When sensor master mode
0 HMAX [15:0] horizontal span setting 025Dh \%
p (Number of operation clocks count from 1)
2
3

30h 3030h 2 02h
5
6
7 MSB
0 LSB
1
2

34h 3034h i 08h
5
6
7 _— )
0 SHS1 [16:0] Integratlon ll.meT adju§tment 00008h v
1 Designated in line units
2

35h 3035h i 00h
5
6
7
0 MSB
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
3 Fixed to "0". Oh —

36h | 3036h 7 Fixed t0 "0". Oh oon —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
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1) Registers corresponding to Chip ID = 02h in Write mode. (4/4)
Address Default value after reset Update
- > Bit Register name Description - timi
4-wire I'c By Register By address iming
0 LSB
1
2
41h 3041h 3 - . ) . . 00h
4 SVS [9:0] Specifies the integration shutdown vertical period. 000h v
5 : Integration time = Setting value + 1 frame
6
7
0
1 MSB
2 Fixed to "0". Oh —
3 Fixed to "0". Oh —
42h 3042h 2 Fixod to "0". oh 00h —
5 Fixed to "0". 0Oh —
6 Fixed to "0". 0Oh —
7 Fixed to "0". 0Oh —
0 LSB
1
2
3
43h 3043h 2 00h
5 SPL1 [9:0] Designates the number of sweep frames. 000h \%
6
7
0
1 MSB
2 Fixed to "0". 0Oh —
3 Fixed to "0". 0Oh —
44h 3044h 4 Fixod 10 "0". oh 00h —
5 Fixed to "0". 0Oh —
6 Fixed to "0". 0Oh —
7 Fixed to "0". 0Oh —
0 Number of output bit setting
0d: 10 bit
1 ODBIT [1:0] 1d: 12 bit 1h Y
2d: 14 bit
3d: Setting prohibited
2 Fixed to "0". Oh —
59h 3059h 3 Fixed to "0". Oh 11h —
4 Serial output LVDS use number of channels select
5 0d: 10 ch
OPORTSEL [2:0] 1d: 8ch 1h \
6 3d: 4ch
Others: Setting prohibited
7 Fixed to "0". Oh —
0 Fixed to "0". Oh —
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
3 Fixed to "0". Oh —
4 XVS pulse width setting in master mode
5Bh 305Bh 0d: 1H 00h
5 XVSLNG [1:0] 1d: 2H Oh Immediately
2d: 4H
3d: 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 "0". Oh —
4 XHS pulse width setting in master mode
5Ch | 305Ch 0d: 16 clock 00h
5 XHSLNG [1:0] 1d: 32 clock Oh Immediately
2d: 64 clock
3d: 128 clock
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0 XVS pin setting (in master mode)
0d: Output High setting
1 XVSOUTSEL [1:0] 2d: VSYNC output Oh Immediately
3d: External pulse output
Others: Setting prohibited
2 XHS pin setting (in master mode)
0d: Output High settin
SEh | 305Eh 5 | XHSOUTSEL[1:0] | 2d: HS\F()NC o?nput o oh 00h Immediately
3d: External pulse output
Others: Setting prohibited
4 Fixed to "0". Oh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0
1
2 VSetting of the period from reflection
3 register updated timing to read start timing
66h 3066h 2 VNDMY [7:0] VDesignated in XHS units counted from updated timing 06h 06h Immediately
(1d to 255d)
2 0d: Setting prohibited
7
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2) Registers corresponding to Chip ID = 03h in Write mode. (1/2)
The register values can be read using Chip ID = 83h.
Address Default value after reset
Bit Register name Description Ltjiir;di:tge
. 2, .
4-wire Ic By Register By address

0 )
1 FREQ [1:0] LVDS output frequency setting Oh \%
2 Fixed to "0". Oh —
3 Fixed to "0". Oh —

oth s101h 4 Fixed to "1". 1h 3on —
5 Fixed to "1". 1h —
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 "0". Oh —

0Ch 310Ch DCK2 output setting 00h
4 DCK2EN [0] 0d: Lowfixed output Oh Immediately

1d: Clock output

5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0 LSB
1
2
3

9Ch 319Ch 4 In window cropping mode 00h
5 WINPH [10:0] Desiglnation of upper Igft coordinz.nle for 000h v

cropping position (Horizontal position)

3 Set to become the multiple of four.
0
1
2 MSB
3 Fixed to "0". Oh —

9bh 319Dh 4 Fixed to "0". Oh ooh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0 LSB
1
2

9Eh 319Eh 3 9Ch
4 In window cropping mode
5 Cropping size designation
6 WINWH [11:0] (Hofi;n%al directioi) 79Ch v
7 Set to become the multiple of four.
0
1
2
3 MSB

9Fh 319Fh 4 Fixed to "0". Oh o7h —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
0 LSB
1
2

AOh 31A0h 3 00h
4 In window cropping mode
5 VWINPOS [11:0] Desig.nation of upper Igft coorQipate for 000h v
6 cropping position (Vertical position)
7 Set to the even number.
0
1
2
3 MSB

Ath | 31ATh 77y Fixed o "0". Oh ooh —
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
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2) Registers corresponding to Chip ID = 03h in Write mode. (2/2)
Address Default value after reset
Update
Bit Register name Description
. 2 . timing
4-wire ICc By Register By address
0 LSB
1
2
3
A2h 31A2h 00h
4
In window cropping mode
5
Cropping size designation
6 VWIDCUT [12:0] 0000h \
(Vertical direction)
7
Set to the even number.
0
1
2
3
A3h 31A3h 00h
4 MSB
5 Fixed to "0". Oh —
6 Fixed to "0". Oh —
7 Fixed to "0". Oh —
Arbitrary cropping ( horizontal ) enable
0 WINENH [0] 0d: Normal Oh Y
1d: Arbitrary cropping in vertical direction
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
Adh 31A4h 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 —
Arbitrary cropping ( vertical ) enable
0 VWINSEL [0] 0d: Normal Oh \
1d: Arbitrary cropping in vertical direction
1 Fixed to "0". Oh —
2 Fixed to "0". Oh —
A5h 31A5h 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 —
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3) The register set up according to drive mode
These registers must be set to the value shown in the table below.
Depending on the INCK frequency and output data rate.And this setting must be done during standby mode.

Amwire 2c Setting value
Data Rate [ Mbps
Default value 432 /216
after reset 594 /297 /148.5/74.25 108/ 54
Chip ID Address Address
INCK [ MHz ] INCK [ MHz ]

74.25 54 37.125 27 54 27
03h 0Ch [0] 310Ch [0] Oh Oh — — — 1h —
05h BEh 33BEh 0Ch 0Ch 21h 18h 21h 21h —
05h BFh 33BFh 10h 0Ch 21h 18h 21h 21h —
05h COh 33C0h 10h 10h 2Ch 20h 2Ch 2Ch —
05h C1h 33C1h 10h 10h 2Ch 20h 2Ch 2Ch —
05h C2h 33C2h 0Ch 0Ch 21h 18h 21h 21h —
05h C3h 33C3h 10h 10h 2Ch 20h 2Ch 2Ch —
05h Cah 33C4h 10h 10h 16h 20h 2Ch 10h 20h
05h C5h 33C5h 00h 00h 01h 00h 00h 01h 00h
03h 1Ch 311Ch 48h 34h — — — 1Eh —
03h 1Dh 311Dh 28h 28h — — — 15h —
03h 1Eh 311Eh ABh ABh — — — 72h —
03h 1Fh 311Fh 00h 00h — — — 00h —
03h 20h 3120h A8h 95h — — — 5Ch —
03h 21h 3121h 00h 00h — — — 00h —
03h 22h 3122h B3h B4h — — — 72h —
03h 23h 3123h 00h 00h — — — 00h —
03h 24h 3124h 8Bh 8Ch — — — C7h —
03h 25h 3125h 02h 02h — — — 01h —
03h 2Dh 312Dh 03h 03h — — — 00h —
03h 2Eh 312Eh 16h 0Ch — — — 01h —
03h 2Fh 312Fh 17h 28h — — — 15h —
03h 31h 3131h 36h 2Dh — — — 10h —
03h 32h 3132h 00h 00h — — — 00h —
03h 33h 3133h 77h B4h — — — 72h —
03h 34h 3134h 00h 00h — — — 00h —
03h 37h 3137h 50h 50h — — — 38h —
03h 38h 3138h 08h 08h — — — 00h —
03h 39h 3139h 15h 00h — — — 00h —
03h 3Ah 313Ah 12h 07h — — — 00h —
03h 3Dh 313Dh 05h 05h — — — 00h —
03h 40h 3140h 06h 06h — — — 00h —
04h 20h 3220h 8Bh 8Bh — — — 89h —
04h 21h 3221h 00h 00h — — — 00h —
04h 22h 3222h 74h 74h — — — 54h —
04h 23h 3223h 00h 00h — — — 00h —
04h 26h 3226h C2h C2h — — — 8Dh —
04h 27h 3227h 00h 00h — — — 00h —
04h A9h 32A%h 1Ah 1Bh — — — 14h —
04h AAh 32AAh 00h 00h — — — 00h —
04h B3h 32B3h 0Dh OEh — — — Ah —
04h B4h 32B4h 00h 00h — — — 00h —
05h D6h 33D6h 18h 16h — — — 10h —
05h D7h 33D7h 18h 15h — — — OFh —
05h D8h 33D8h 16h 14h — — — OEh —
05h D9h 33D%h 10h 10h — — — 0Ch —
05h DAh 33DAh 08h 08h — — — 06h —
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4) Registers which must be changed from the default value
Change the following registers from the default value after the reset.

And this setting must be done during standby mode.

4-wire c Default value Setting
Chip ID Address Address after reset value
02h 11h 3011h 10h 00h
02h 1Bh 301Bh 0Ch 00h
02h 37h 3037h 07h 08h
02h 38h 3038h 00h 00h
02h 3%h 303%h 00h 00h
02h ADh 30ADh 05h 49h
02h AFh 30AFh 14h 54h
02h BOh 30B0Oh 23h 33h
02h B3h 30B3h 00h 0Ah
02h C4h 30C4h 10h 30h
03h 03h 3103h 00h 03h
03h 04h 3104h 1C 08h
03h 07h 3107h 11h 10h
03h OFh 310Fh 02h 01h
04h E5h 32E5h OEh 06h
04h E6h 32E6h 1Fh 00h
04h E7h 32E7h 1Fh 1Fh
04h E8h 32E8h 1Fh 00h
04h ESh 32E9h 1Fh 00h
04h EAh 32EAh 1Eh 00h
04h EBh 32EBh 1Dh 00h
04h ECh 32ECh 1Ah 00h
04h EEh 32EEh 1Eh 00h
04h F2h 32F2h 03h 02h
04h F4h 32F4h 04h 00h
04h F5h 32F5h 06h 00h
04h F6h 32F6h 04h 00h
04h F7h 32F7h 06h 00h
04h F8h 32F8h 06h 00h
04h FCh 32FCh 07h 02h
05h 10h 3310h 12h 11h
05h 38h 3338h 41h 81h
05h 3Dh 333Dh 01h 00h
05h 62h 3362h 01h 00h
05h 6Bh 336Bh 01h 02h
05h 6Eh 336Eh 21h 11h
05h B4h 33B4h 96h FEh
05h B5h 33B5h 06h 06h
05h B9h 33B%h 01h 00h
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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 Parallel Output (1/2)

Recording Total number Data Rat
pixels of pixels Frame Bit ala Rate
INCK Rat ADC Width
Mode H v H v ate i LVDS LVDS LVDS
° 10 ch 8ch 4ch
[pix] | [line] | [pix] | [line] [MHz] [fps] [bit] [bit] [Mbpsich] | [Mbpsich] | [Mbpsich]
59.94 10 10 432 N/A N/A
14 14 432 432 N/A
All-Pixel Scan 54127
4 3072 | 2048 | 3096 | 2094 12 12 432 432 N/A
6.3 M (3:2) 29.97
10 10 432 432 N/A
5427 /74.25/37.125 10 10 N/A N/A 594
12 12 432 N/A N/A
59.94
10 10 432 432 N/A
54127 14 14 432 432 N/A
Window
cropping 2592 | 1944 | 2616 | 1990 12 12 216 432 N/A
5.0 M (4:3)
29.97 10 10 216 432 432
12 12 N/A N/A 594
5427 /74.25/37.125
10 10 N/A N/A 594
12 12 432 N/A N/A
59.94
10 10 432 432 N/A
54 /27 14 14 432 432 N/A
il 12 12 216 432 N/A
52 M (5:) 2560 | 2048 | 2584 | 2094
- : 10 10 216 432 432
QSXGA 29.97
14 14 N/A N/A 594
54/27/74.25/37.125 12 12 N/A N/A 594
10 10 N/A N/A 594
All-Pixel Scan 12 14 108 108 216
16 M (3:2) 1536 | 1024 | 1548 | 1050 54 /27 29.97
2 x 2 Binning 10 12 108 108 216
12 14 216 216 432
i 59.94
gyo'g‘;% 10 12 216 216 432
13N (43) 1296 972 1308 998 5427
o M (5 12 14 108 108 216
2 x 2 Binning 29.97
10 12 108 108 216
Window 56,04 12 14 216 216 432
cropping 10 12 216 216 432
1.3M(5:4) | 1280 | 1024 | 1292 | 1050 5427
QSXGA 12 14 108 108 216
i 29.97
22 Binning 10 12 108 108 216
59.94 10 10 432 N/A N/A
_ 14 14 432 432 N/A
Arbitrary 54 /27
cropping 3072 | 2048 | 3096 | 2094 12 12 432 432 N/A
6.3M 29.97
10 10 432 432 N/A
54/27/74.25/37.125 10 10 N/A N/A 594

N/A: Mode not supported
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List of Operation Modes and Output Rates for Serial Output (2/2)

Recording Total number
! X . Data Rate
pixels of pixels INCK Frame ADC Bit
Vode - Y Ny v Rate Width VDS VDS VDS
10 ch 8 ch 4 ch
i | minel | [oix | fine] [MHz] [fps] [bit] [bit] [Mbps/ch] | [Mbps/ch] | [Mbps/ch]
% 12 12 594 594 N/A
Window 10 10 594 594 N/A
cropping | 3072 | 1728 | 3096 | 1774 54127 14 14 297 594 594
_ 74.25/37.125
53 M (16:9) 30 12 12 297 297 504
10 10 297 297 594
20 12 12 594 594 N/A
ot /27 10 10 594 594 N/A
HD 1080p | 1920 | 1080 | 1944 | 1116 | ,, /27 5 12 12 297 297 594
10 10 297 297 594
30 14 14 1485 1485 297
120 10 12 297 297 594
12 14 1485 1485 297
ngzzop 1280 | 720 | 1304 | 742 54121 60 10 12 1485 1485 297
2% 74,25/ 37.125 : :
Binning 2 12 14 74.25 74.25 148.5
10 12 74.25 74.25 1485

N/A: Mode not supported
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Sync code

The sync code is added immediately before and after “dummy signal + OB signal + effective pixel data” and
then output. The output timing is shown below. 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)

SAV EAV
X | X X - < | < <|<|. X X
i EleamlEzE|
XVS
H.BLK V.BLK
SAV = EAV
H.BLK (Invalid line) . (Invalid line)
. V.BLK

H.BLK Frame information line H.BLK

H.BLK H.OB/V.OB H.BLK

H.BLK H.OB/V.OB H.BLK

H.BLK SAV H.OB / effective pixel EAV H.BLK

H.BLK (Valid line) H.OB / effective pixel (Valid line) H.BLK

H.BLK H.OB / effective pixel H.BLK

H.BLK H.OB / effective pixel H.BLK

H.BLK H.OB / effective pixel H.BLK

H.BLK H.BLK

A ((vaiid line) (invalid line)  IEAALEmA

H.BLK H.BLK

H.BLK H.BLK

H.BLK SAV Frame information line EAV H.BLK

H.BLK (Valid line) H.OB/V.OB (Valid line) H.BLK

Sync Code Output Timing
List of Sync Code
1st code 2nd code 3rd code 4th code
Sync code - - - - - - - - . . . .
10 bit 12 bit 14 bit 10 bit 12 bit 14 bit 10 bit 12 bit 14 bit 10 bit 12 bit 14 bit

SAV (Valid line) 3FFh FFFh 3FFFh 000h 000h 0000h 000h 000h 0000h 200h 800h 2000h
EAV (Valid line) 3FFh FFFh 3FFFh 000h 000h 0000h 000h 000h 0000h 274h 9DOh 2740h

(Note) They are output to each channel seriously in MSB first.
For details, see the item of "Signal output” and "Output pin setting".

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
DLO | > > > > |
DATA < < DATA = [ DATA
In slave mode Y @ @ @

L---# System Delay L---# System Delay

DLO

. DATA
in master mode

DATA

>
<
2]

EAV

>
<
12}
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Image Data Output Format
All-Pixel Scan 6.3 M (3:2)
Register List of All-Pixel Scan 6.3 M (3:2)

Register Chip ID
Setting item R Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 00h
|(|§0=0§;r)1 All-Pixel Scan 6.3M (3:2)
WINMODE [3:0] — OFh [7:4] Oh Oh
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh Oh Normal vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register updated timing to read start timing
(3066h)
ID = 02h
VMAX [7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX[16:0] VMAX [15:8] 2Dbh (70l (4095d) below Designate by mode
(302Dh) : :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX [7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX [15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o 1o o e
STBLVDS [3:0] — 04h [3:0] 1h See remarks X
(3004h) 3h: 4ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ [1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
All-Pixel Scan 6.3 M (3:2) register setting details
o Frame c Bit Data toft
INCK P Rate | AP | widtn Rate A : v HMAX | VMAX | FREQ | lofiset
[15:0] [16:0] [1:0]
[MHz ] [ch] [fps] [ bit] [ bit] [ Mbps/ch ] [ pix] [INCK] [line] [H]
59.94 10 10 432 3360 420 2145 01A4h 00861h Oh 0.36
10ch 14 14 432 4800 840 2145 0348h 00861h Oh 0.28
¢ 29.97 12 12 432 3300 495 3640 01EFh 00E38h Oh 0.29
54127 10 10 432 3360 420 4290 01A4h 010C2h Oh 0.36
14 14 432 3840 840 2145 0348h 00861h Oh 0.28
8ch 29.97 12 12 432 3200 600 3003 0258h 00BBBh Oh 0.24
10 10 432 3226 504 3575 01F8h 00DF7h Oh 0.30
54 /27/74.25/37.125 4 ch 29.97 10 10 594 3203 728 2475 03ESh 009ABh Oh 0.15
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. . . 6: serial communication period ( VNDMY [7:0] = 6d )
l: Vertical blanking period . ;ommunication prohibited period
6: blanking period
2 1  Frame information line
X
6 OB side ignored area
8  Vertical direction effective OB
= v 8 Effective pixel side ignored area (*1)
©
(e} . . . G R
g g v 8 Effective margin for color processing g
< : :
c g o L= Number of recommended - o g
-2 c |e recording pixels: 3072 (H) x 2048 (V) = 6.29 M pixel (3:2) o o
8 g., 8 Number of active pixels: 3089 (H) x 2064 (V) = 6.38 M pixel (3:2) 8 g)
= a_J 5 Number of effective pixels: 3096 (H) x 2080 (V) = 6.44 M pixel (3:2) 5 5
© © |+ Total number of pixels: 3096 (H) x 2094 (V) = 6.48 M pixel (3:2) w o
= ‘D (= c B
s 2 15 =) 2
@ 2 |s T g
© [ a |E 9 E 9 a )
£ Bl o |os Total oSl o | B
b o = 1.2 8 204 . . = % = o
o =3 = 2109 |2048 Recording pixel area S ol &
= gl 3|8¢g sgl 8] 8
> = e 9 £ O & S,
w w Jju o waof w (%)
4 4 8 3072 9 3 4
«—> ple - ale » » «—>
< <
" Total 3104
R G R G
G B A G B
R G 1 i H G R
8 Effective margin for color processing
R G 1 i H i R G
= v 8 Effective pixel side ignored area =
v 1 Vertical blanking period

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Pixel Array Image in All-Pixel Scan 6.3 M (3:2) Mode
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CH1/DOLE
CH2/DOLF
CH3/DOLD
CH4 /DOLG

Normal

CH1/DOLE
CH2/DOLF
CH3/DOLD
CH4/DOLG

4 ch output

Inverted

CH1/DOLE
CH2/DOLF
CH3/DOLD
CH4/DOLG
CH5/DOLC
CH6 / DOLH
CH7/DOLB
CH8 /DOLI

Normal

CH1/DOLE
CH2 / DOLF
CH3/DOLD
CH4/DOLG
CH5/DOLC
CH6 / DOLH
CH7/DOLB
CH8 /DOLI

8 ch output
A

Inverted

CH1/DOLE
CH2/DOLF
CH3/DOLD
CH4/DOLG
CH5/DOLC
CH6 / DOLH
CH7/DOLB
CH8 / DOLI

CH9/DOLA
CH10/DOLJ

Normal

CH1/DOLE
CH2/DOLF
CH3/DOLD
CH4/DOLG
CH5/DOLC
CH6 / DOLH
CH7/DOLB
CH8 / DOLI

CH9/DOLA
CH10/DOLJ

10 ch output

Inverted

DCK (DDR)

IMX178LQJ-C

d
Frame) : 2108 [lines]
I

XVS “
XHS
Line No. during
normal operation
Line No. during
inverted operation
13

15‘ " ‘22 23‘ ¥ ‘30 31| 32 33‘ " ‘20782079‘ ¥ ‘zose
1L L 1L
H I ‘ ‘ A ]
2094‘ ¥ ‘20872086‘ 1 [po7907820772078 1 ‘ 31 30‘ 1 ‘ 23
JL
] L J
<5 >y e o0 M€ T

sAv1 [ savz[ sava

SAV4

EAV1 [EAV2 [EAV3 [ EAVA

SAV1 [ sav2 [ sava

SAV4

o
I
S|

EAV1 [EAV2 [EAV3 | EAVA

SAV1 [ sAv2[ sAva

SAV4 [3095/3085

SAV1 [ sAv2[sAv3

SAV4 [3094/3084

SAV1 [sAv2 [sAv3

SAV4 [3093[308:

SAV1 [sAv2 [ savs

$SAv4 3092/308:

sAV1 [ sav2 [ sava

SAv4 30913081

SAV1 [ sAv2 [sAva

SAV4 [3090[3080)]

SAV1 [sAv2 [ savs

SAV4.

9307

sAV1 [sav2 [ sava

SAV4[3088[3078

SAV1 | SAV2 [SAV3

SAV1 [ sAv2 [ sava

4 DATA

K
" 1"
[ '"]25] 15 ] 5 |eAvi[eAv2[EAvaEAVa
1 | 24 [ 14 | 4 [eavi|eav2|eava|eava
' T23 [ 13 [ 3 [EAVI[EAV2[EAV3[EAVA
11 12212 2 [EAvi[EAv2]EAVS[EAV4
1121111 ] 1 [eavi]|eavz|eava|eava
[T ]20]10 EAV1 [EAV2 [ EAV3 | EAVA
308 9:1; 19] 9 EAV1 [EAV2 [ EAV3 [ EAV4
1 [18]°8 EAV1 | EAV2 | EAV3 | EAV4
SAV4|3087[3077] " [17 [ 7 EAVT | EAV2 [ EAV3 [ EAVA
SAv4 SOEW\ 16 ] 6 EAV1 [EAV2 [ EAV3 | EAV4
i
> “oaAa € >
P

318 DATA

: Frame information line

10 bit CHx
Output (x =1-10)

: Ineffective OB
: Effective OB
: Blanking

EOEC

DCK (DDR)

12 bit CHx
Output (x = 1-10)

DCK (DDR)
14 bit CHx >
Output (x =1-10) |@

1st[13]

> o> o> K
% Blos Blo> B
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SAVI[sAv2[sAva[sAva] 1 | 5 | 9 [ 13 [ 17 :LJU//JUM@@‘SOQS EAVT | EAV2 | EAVS | EAVA
SAvi[sava[sava[sava| 2 [ 6 [ 10 [ 14 | 18 [ || [3078[3082[3086[3090[3094| EAV [EAV2 [EAVS] EAVA
savi[sava[savs[sava| 3 [ 7 | 11 [ 15 [ 19 | 11 [3079[3083[3087[3091[3095| EAvi [Eavz] Eava [ EAva
SAVI [SAV2[SAVa[sAve| 4 | 8 [ 12 [ 16 | 20 | || [3080]3084]3088[3092[3096] EAV| EAV2 | EAVA [EAVA
" "

SAV1 | SAV2 | SAV3 | SAV4 309! (Il\4|%30833079 ;; 19 15 1 7 3 EAV1 | EAV2 | EAV3 | EAV4
SAVi [ sav2| sava | sav4 [3094[3090[3086[3082[3078] '! [ 18 [ 14 | 10 [ 6 [ 2 [EAvi[EAv2]EAv3[EAV4
SAV1 [ sAv2 [ sAva [ sAv4 3093[3089[3085[3081]3077] |, [ 17 [ 13 [ 9 5 1 [EAvi[EAV2[EAV3 | EAV4
SAV1 | SAV2 [ SAV3 | SAV4 309230m03076 116 | 12 | 8 4 EAV1 | EAV2 | EAV3 | EAV4
<“—ZpATA > 4DATA “m >
< »!
I~ 782 DATA g
savi[savz[sava[sava] 1 [ 9 [ 17 H 307330813089 EAV1 | EAV2 | EAVS | EAV4
SAVi[sAv2[sAv[sAv4| 2 [ 10 | 18 | ' [3074[3082[3090|EAVI [EAV2 [ EAVS | EAVA
SAV1 \SAVZ SAv3|sav4| 3 | 11 | 19 | ,, [3075[3083|3091|EAV1 | EAV2 | EAV | EAV4
SAvi[savz[sava[saval 4 [ 12 [ 20 [ '' [3076]3084[3092| EAv1 | EAv2 [ EAVS [ EAV4
SAVi[SAV2[SAV3[SAV4| 5 | 13 | 21 | |, |3077|3085[3093[EAVi [ EAV2 [ EAVS | EAVA
savi[sav2[sava]sava| 6 | 14 | 22 ‘hm3086\3094 EAV1 | EAV2 [ EAV3 [ EAV4
SAvi|sAv2|sava|sava| 7 | 15 | 23 | || [3079[3087|3095|EAV1 | EAV2 | EAV | EAV4
SAVI[sAV2[sAV3[sAv4| 8 [ 16 | 24 “:ﬁ"ﬁém EAV1 [ EAV2 | EAV3 | EAV4

i

" "
SAV1[ SAv2 [ SAV3 [ sAV4 [3095) m<7307g:'H 23 [ 15 [ 7 |EAvi[EAv2[EAV3[EAVA
SAVI [ sAV2 | sAV3 | sAv4 [3094[3086[3078] [ [22]14] 6 [Eavi[enva[enn]eav
SAV1 [SAV2 [ SAV3 [ SAV4 [3093[3085[3077] || | 21 | 13 | 5 |EAVi[EAV2[EAVS|EAVA
SAV1 [ sAv2 [ sava [sav4 [3092[3084[3076] '' | 20 | 12 | 4 [Eavi|EAv2]EAva]EAv4
SAV1 | SAV2 | sAVs | sAv4 1309130833075 | | 19 | 11 | 3 [EAV1|EAV2 | EAVS | EAVA
SAV1 | SAV2 | SAV3 | sAv4 [3090(3082(3074| 11 | 18 | 10 | 2 [EAV1|EAV2 | EAVS | EAV4
SAV1 | SAV2| SAV3 [ 5AV4 [3089[30813073] | | 17 | 9 | 1 |EAVi|EAV2|EAVa|EAVA
SAV1 [ SAV2[ SAV3 [SAV4 [3088[3080[3072 11 | 16 | 8 EAV1 [ EAV2 [ EAV3 [ EAVA

[l
j TDATA > TN HB
- 395 DATA

" 1l
SAVi[sAvz[sava[sava| 1 | 11 [ ,, [3071[3081[3091]EAVI [EAV2[EAVS [EAVA
SAVI [sAv2[sAva[sAv4| 2 | 12 | ! [3072[3082[3092] EAVI [EAV2 [EAV3 [ EAVA
SAvi [sava[sava[sava| 3 [ 13 [, [3073]3083[3093| EAVI [EAV2 [ EAVS [EAVA
savi[sav2[sava[sava| 4 [ 14 [ !T [3074]3084]3094] EAv1 [EAV2 [ EAV3 [EAV4
SAVI |SAV2[SAV3[SAv4| 5 | 15 ‘E@maogs EAVI [EAV2 [ EAV3 [ EAVA
SAVI [sAv2[sAva[SAva| 6 | 16 | ' [3076[3086[3096] EAVI | EAV2 | EAVS [EAVA
sAV1 [sAavz[sava[sava| 7 [ 17 ] EAV1 | EAV2 | EAV3 | EAV4
SAV1 [sAvz2[sava[sava| 8 [18 ] ! EAV1 [ EAV2 | EAV3 | EAV4
9

: Sync code

: Ignored area of effective pixel side
: Color processing margin

: Recording pixel area

: Dummy

mOO00

*

uuy

B: Horizontal blanking

Drive Timing Chart for All-Pixel Scan 6.3M (3:2) Mode
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Window cropping 5.0 M (4:3)
Register List of Window cropping 5.0 M (4:3)

Register Chip ID
Setting item 9 . Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 00h
(300Eh) ) . .
D =02h Window cropping 5.0M (4:3)
WINMODE [3:0] — OFh [7:4] Oh 1h
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh Oh Normal vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register u dat%d timinp to read start timin
(3066h) 9 P 9 9
ID = 02h
VMAX [7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See tabl Vertical (V) direction line number designation
VMAX [16:0] VMAX [15:8] 2Dh [7:0] (4095d) i Dzsicia(te)b mode, e Cesenata
(302Dh) : 9 Y :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX [7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX [15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o Toch e
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4 ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
Window cropping 5.0 M (4:3) register setting details
o Frame c Bit Data toft
utput AD H H \ offset
INCK Rate Width Rate HMAX VMAX FREQ
[15:0] [16:0] [1:0]
[MHz ] [ch] [fps] [bit] [bit] [ Mbps/ch ] [ pix] [INCK ] [line] [H]
12 12 432 2800 420 2145 01A4h 00861h Oh 0.34
59.94
10 10 432 3360 420 2145 01A4h 00861h Oh 0.36
10 ch 14 14 432 4800 840 2145 0348h 00861h Oh 0.28
29.97 12 12 216 2730 819 2200 0333h 00898h 1h 0.18
10 10 216 2772 693 2600 02B5h 00A28h 1h 0.22
54127
59.94 10 10 432 2746 429 2100 01ADh 00834h Oh 0.36
14 14 432 3840 840 2145 0348h 00861h Oh 0.28
8ch
29.97 12 12 432 2773 520 3465 0208h 00D8%h Oh 0.28
10 10 432 2746 429 4200 01ADh 01068h Oh 0.36
10 10 432 2688 840 2145 0348h 00861h Oh 0.18
54 /27 4 ch 29.97 12 12 594 2669 728 2475 03ESh 009ABh Oh 0.14
74.25/37.125 10 10 594 2710 616 2925 034Fh 00B6Dh Oh 0.18
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T 6: serial communication period ( VNDMY [7:0] = 6d )
Vertical blanking period 1: communication prohibited period
6: blanking period
g 1 Frame information line
X
6 OB side ignored area
8  Vertical direction effective OB
q - n B R
= 8 Effective pixel side ignored area (*1) S
A - - -

% g 8 Effective margin for color processing 3

Q

c 8 o — Number of recommended mE o g

-S c |8 recording pixels: 2592 (H) x 1944 (V) = 5.04 M pixel (4:3) o o

8 g, 8 Number of active pixels: 2609 (H) x 1960 (V) = 5.11 M pixel (4:3) 8 g.)

= o |5 Number of effective pixels: 2616 (H) x 1976 (V) = 5.17 M pixel (4:3) 5 ©

-g o | Total number of pixels: 2616 (H) x 1990 (V) = 5.21 M pixel (4:3) = °

© @ %) %) 7]

o - —_

k. 2 |z e
@ [) a =2 ol a ©
kel ° £ Total £ °
5 8| 212% 2005|1944 ing pi 22l 2| €

0 Ll b = =
g ° 8 |8 ¢ Recording pixel area 5 3| B o
S| 2|8¢ 2ol 2| 5
(%) w |oa wa| W ()
4 4 8 2592 9 3 4

«—> --ple g
2624
R G R G
G B y GB
A
R G H H H G R
8  Effective margin for color processing
R G 1 i i H R G
1 | 8 Effective pixel side ignored area =
v 1 Vertical blanking period

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Pixel Array Image in Window cropping 5.0 M (4:3) Mode
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1975‘ " ‘1982
JL

Nl A
17
7 ‘ ‘14 1990‘ ¥ ‘19831982‘ 1 ‘1975197419731972‘ 1 ‘ 31
JL

]
30‘ H‘za

d

XVS (1 Frame) : 2004 [lines]
XHS
Line No. during
normal operation
Line No. during
inverted operation

13

48—“—><78H4><—8H >l

7 R

< [ CH1/DOLE T 5 [ 9 [B7 i [2507[2601[2605[2609[261 3] EAV1 | EAV2 | EAVA [ EAVA
g€J) CH2/DOLF 2 [ 6 [ 10 [ 14 [ 18 [ ' " [2598[2602[2606[2610[26 14| EAVi [ EAV2 [ EAV3 | EAVA
5| 8 CH3 /DOLD 37 [11[15]19] =2603260726112815 EAVT | EAV2] EAVS | EAVA
o CH4 /DOLG 4 ] 8 [12] 16 | 20 | | | [26002604]2608]2612]2616| EAV1 | EAV2 | EAVS | EAVA
3 " " ]
% 2 CH1/DOLE 2615]2611[2607]2603[2599 ,, | 19 [ 15 [ 11 | 7 | 3 |eAvi|eAva|eAva|eava
< | ©J CH2/DOLF [2614[2610]2606]26022598] | | | 18 | 14 | 10 | 6 | 2 |EAVi|EAV2|EAVS|EAVA
€73 CH3/DOLD [2613[2609]260512601]2597] ' | [ 17 [ 13 | 9 | 5 | 1 |EAVi|EAva|eAva|eAva
£ | CH4/DOLG [2612[2608[2604[2600[2696] ,, | 16 [ 12 | 8 | 4 EAV1 | EAV2| EAV | EAVA
DT " ZDATA “T’
662 DATA >
CH1/DOLE T 19 [ 17 [, [259326012600]eavi|EAva [EAva [EAa
CH2/DOLF 2 [ 10 [ 18 | ' [2594]2602[2610[ AV [EAV2 [EAVS [ EAVA
% | CH3/DOLD 3 [ 1119 | |1 [595[26032611 eAvi [eava] eava [ eava
£/ CH4/DOLG 4 [12]20 ‘;@2612 EAV1 [ EAV2 | EAV3 | EAVA
§ CH5/DOLC 5 13121 | [2605]2613| EAV1 | EAV2 | EAVS | EAVA
CH6 /DOLH 6 [ 14 [ 22| | [2508260612614]Envi [EAv2[EAVs [EAv
5 CH7 /DOLB 7 [ 15 [ 23 [ || [2599[2607[2615| eAvi [ EAv2 [ EAva | EAva
% CH8 /DOLI 8 [16[24 :Tmmw EAVT [EAV2 [EAV3 [ EAVA
o 1 1" "
s < CH1/DOLE 172315 | 7 [EAvi[eAva[EAva[Eava
© CH2/DOLF | [ 22 [ 14 | 6 |EAVi|EAV2|EAVSEAVA
3 CH3 /DOLD [ 21 ][ 13 ] 5 [eAvi[eAva|eava]eava
g CH4 / DOLG 1772012 [ 4 [eavi[eav2[Eava[Eav4
2z CH5/DOLC 261126032595 |, [ 19 [ 11 [ 3 [EAVi[EAV2[EAVS[EAVA
= | CH6/DOLH [2610[2602[2594] 11 | 18 [ 10 | 2 |EAVi [EAV2[EAV3]EAVA
CH7 /DOLB [2609[2601[2593] |} [ 17 | 9 | 1 |EAvi[EAv2[EAva]EAva
CH8/DOLI [2608260012592] 1 | 16 | 8 [N eAvi [EAvz | EAve [ Eav
la < [
I~ HB D ‘ “—paTAa % HB
<
- 335 DATA
11 " 11
CH1/DOLE 1 [ 11 [ ,_[2591[2601[261 1] EAVI [EAV2 | EAVS [EAVA
CH2 / DOLF 2 [ 12 ] ' [2592[2602]2612] EAV1 [EAV2 [ EAV3 [ EAVA
CH3/DOLD 3 [13 H'i?f.q 603]26 13| EAV1 | EAV2 | EAV3 | EAV4
< | CH4/DOLG 4 [ 14 [ 17 2504126042614 Eavi [ Eava [EAvs [EAva
£ ) CH5/DOLC 5 [ 15 | | [2595/26052615| EAV1 [ EAV2 | EAV | EAVA
S\ CH6/DOLH 6 [ 16 | ' [2596/2606[2616| EAVA [EAV2 [EAVa | EAVA
Z | CH7/DOLB 7 17 [0 | EAV2 [EAV [ EAVA
CH8 /DOLI 8 |18 EAV2 | EAV3 | EAV4
- CH9 / DOLA 9 |19 EAV2 | EAV3 | EAVA
5. CH10/DOLJ 10 | 20 ] EAV2 | EAV3 | EAVA
3 " "
2 CH1/DOLE [2615[2605 H 25 [ 15 | 5 |EAVi[EAv2[EAV3[EAVA
g CH2 / DOLF 2614%4H 24 [ 14 [ 4 |Eavi[eavz[eavs|eava
-~ CH3/DOLD [2613[2603] ;| | 23 | 13 | 3 |EAVI|EAV2|EAVS|EAVA
B | CH4/DOLG [261212602] ' | 22 | 12 | 2 |EAVI|EAV2EAa[EAA
E CH5/DOLC 2611&1\\ 21 | 11 | 1 |EAV1|EAV2 | EAV3 | EAV4
Z ) CH6/DOLH 26102600 ' [ 20 | 10 EAVI [EAVZ | EAVA| EAVA
— | CH7/DOLB [26092599] |, [ 19 [ 9 EAVI [EAV2 | EAVS | EAVA
CH8 / DOLI [2608[2598] 1 [ 18 [ 8 EAV1 [EAV2 | EAVB [ EAV4
CH9 / DOLA 260712597 ' 17 [ 7 EAV1 [EAVZ | EAV3 | EAVA
CH10/DOLJ [26062596] 11 [ 16 | 6 EAV2 [ EAVS
> > ! >
270 DATA e
/ \
DCK (DDR) f } []: Frame information line : Sync code
. I ] T I : Ineffective OB : Ignored area of effective pixel side
10 bit Chx  Ez8> z5z 2 [ : Effective OB : Color processing margin
Output (x =1-10) [© 2|3 2|»3 n 202 ) X X
B : Blanking : Recording pixel area
T : Dummy
DCK (DDR) ——ﬂ—l_l—l_l—l_l—l_l—l_l—— B: Horizontal blanking
12 bit CHx |- 8> >8> 8> 5> 5
Output  (x = 1-10)& 7o z[» SEGEGEG 2

__
DCK (DDR) | Ky |

14 bit CHx
Output (x = 1-10)

SAV
1st[13]
SAV

SAV
1st [9]
SAV
15t [8]
SAV

1st [7]

Drive Timing Chart for Window cropping 5.0 M (4:3) Mode
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Window cropping 5.2 M (5:4) QSXGA
Register List of Window cropping 5.2 M (5:4) QSXGA

Register Chip ID
Setting item 9 . Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 00h
Eh
|(|§O=002r)1 Window cropping 5.2 M (5:4) QSXGA
WINMODE [3:0] — OFh [7:4] oh 2h
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh Oh Normal vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register u dat%d timinp to read start timin
(3066h) 9 P 9 9
ID = 02h
VMAX [7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See tabl Vertical (V) direction line number designation
VMAX [16:0] VMAX [15:8] 2Dh [7:0] (4095d) pron Dzsicia(te)b mode, e Cesenatd
(302Dh) : 9 Y :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX [7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX [15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch /3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o Toch alcie
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
Window cropping 5.2 M (5:4) QSXGA register setting details
o Frame c Bit Data toft
utput AD:! H H \ offset
INCK Rate Width Rate HMAX VMAX FREQ
[15:0] [16:0] [1:0]
[MHz ] [ch] [fps] [bit] [bit] [ Mbps/ch ] [ pix] [INCK ] [line] [H]
12 12 432 2800 420 2145 01A4h 00861h Oh 0.34
59.94
10 10 432 3360 420 2145 01A4h 00861h Oh 0.36
10 ch 14 14 432 4800 840 2145 0348h 00861h Oh 0.28
29.97 12 12 216 2730 819 2200 0333h 00898h 1h 0.18
10 10 216 2772 693 2600 02B5h 00A28h 1h 0.22
54127
59.94 10 10 432 2688 420 2145 01A4h 00861h Oh 0.36
14 14 432 3840 840 2145 0348h 00861h Oh 0.28
8ch
29.97 12 12 432 2688 504 3575 01F8h 00DF7h Oh 0.29
10 10 432 2688 420 4290 01A4h 010C2h Oh 0.36
10 10 432 2688 840 2145 0348h 00861h Oh 0.18
14 14 594 2640 840 2145 0483h 00861h Oh 0.21
54 /27 4 ch 29.97
74.95 /37145 12 12 594 2669 728 2475 03ESh | 009ABh Oh 0.14
10 10 594 2640 600 3003 0339%h 00BBBh Oh 0.19
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R 6: serial communication period ( VNDMY [7:0] = 6d )
Vertical blanking period 1: communication prohibited period
6: blanking period
g 1 Frame information line
X
6 OB side ignored area
8  Vertical direction effective OB
= v 8 Effective pixel side ignored area (*1)
@
Y - - -
g 3 8 Effective margin for color processing 3
o o

c 8 o E Number of recommended Sl 8 . 8
.g (’5 ke recording pixels: 2560 (H) x 2048 (V) = 5.24 M pixel (5:4) o 6
8 g.) 8 Number of active pixels: 2577 (H) x 2064 (V) = 5.32 M pixel (5:4) 8 g,)
= = s Number of effective pixels: 2584 (H) x 2080 (V) = 5.37 M pixel (5:4) . =
© 3 |e Total number of pixels: 2584 (H) x 2094 (V) = 5.41 M pixel (5:4) L 3
c — —
© @ % %) »
[&] - —_
B NEE 5 |2
8 o 2 2| a )
,% E o |o % Total ] ] ) % o B
o b 2 |& 2 2109 2048 Recording pixel area Z ol 2 ©
> el 8|88 g8l 8| ¢

> = = O = O & >

%) w |io s wa| w (%)

4 4 8 2560 9 3 4

A~ - ~
<>l < P«
Total 2592
R G R G
G B y G B
R G H H 1 G R
8  Effective margin for color processing
R G H H H H R G
i | 8 Effective pixel side ignored area .S
v 1 Vertical blanking period

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Pixel Array Image in Window cropping 5.2 M (5:4) QSXGA Mode
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XVS
XHS

Line No. during
normal operation

Line No. during
inverted operation

(
13

IMX178LQJ-C

d
Frame) : 2108 [lines]
I

: ¥
7 ‘ 11‘14 15‘ .”.‘22 23‘ ¥ ‘30 31|32 33‘ \\‘20782079‘ \\‘2086
1L 1L 1L
1l H H‘ ‘H 1l
7 ‘ ::‘14 2094‘ ¥ ‘20872086‘ 1 [po7907820772078 11‘31 30‘ H‘za

JL
g e e oa8 P15~ >

)
— (CH1/DOLE SAVi[SAV2|SAva[sAva] 1 | 5 | 9 | 13 | 17 | 11 |2565]2569[2573[2577|258 1| EAVA | EAVZ
©
£ ] CH2/DOLF SAVi[sAv2[sAva[sAv4| 2 [ 6 | 10 | 14 [ 18 [ ' [2566]2570[2574[2578[2582| EAVA [ EAV2 [ EAV3| EAVA
£
< | S| CH3/DOLD savi[sava[sava[sava| 3 [ 7 [ 11 ] 15 [ 19 | 11 [2567]2571[2575[2579[2583] EAvi [EAv2 [ EAVa [ EAVA
i Z | cH4/DOLG SAVI[SAV2[SAVa[sAva| 4 | 8 [ 12 | 16 | 20 | || [2568[2572]2576[2580[2584[ EAVI [ EAV2 [ EAVS] EAVA
3 1 " H
o
5|3 CH1/DOLE SAVA [ SAv2] SAVa [ sAV4 [2583[2579[2575[2571[2567] ,, | 19 | 15 [ 11 | 7 | 3 |eAvi|eAva|eAva]Eava
< £J CH2/DOLF SAVI [ SAV2[ SAVa [ SAV4 2570[2566] | [ 18 [ 14 [ 10 | 6 | 2 [EAvi|eAv2|eAvs|EAva
q>,) CH3/DOLD SAV1 [ sAv2 [ sAva [sAv4 [2581[2577[2573[2569[2565] 1| [ 17 [13 [ 9 | 5 | 1 |EAvi[EAV2[EAV3[EAVA
£ | CH4/DOLG SAV1 [ sAv2 | sAv3 | sav4 [2580[2576[2572/2568[2564] |, | 16 [12 | 8 | 4 EAV1 [ EAV2 [ EAV3 | EAV4
E—
“—ms »€ pATA ” " ZDATA HE
< >
- 654 DATA >
CH1/DOLE SAVI[SAVa [SAVB[SAvA] 1 [ 9 [ 17 | | [2567]2569]2577|Envi | EAVa] EAR [ EAvA
CH2 / DOLF SAVI[sAv2[sAva[sava| 2 | 10 | 18 578| EAVT | EAV2 | EAVS | EAVA
< | CH3/DOLD SAVi [SAV2[SAva[sava| 3 | 11 [ 19 E [2579| EAV1 [ EAV2 [ EAV3 [ EAVA
£/ CH4/DOLG SAvi [sAvz[sava[save| 4 [ 12 | 20 | '\ [2564[2572[2580] Eavt [Eavz [EAva[EAva
§ CH5/DOLC SAVi[SAV2[SAV3[sAv4| 5 | 13 | 21 E256525732551 EAV1 [ EAVZ | EAV3| EAVA
CH6 / DOLH savi[sav2[sava[sava| 6 [ 14 [ 22 [ 'T [2566]2574[2582| EAV1 [ EAV2 [EAVS [EAVA
5 CH7 /DOLB Svi[sava[sava[sava| 7 | 15 | 23 | |, [2567|2575(2583) EAvi |enva [eava [eave
9< CH8 /DOLI SAVI[SAV2[SAVa[SAVA| 8 | 16 | 24 | ' [2568[2576[2584| EAVI |EAVZ| EAV3 [ EAVA
=] 1"
o " " "
5 CH1/DOLE SAV1 [ SAv2 [ SAV3 [ sAV4 [2583 17123 [ 15 | 7 |EAVi[EAv2|EAVaEAVA
© CH2 / DOLF SAV1 [ SAV2 [ SAV3 | SAV4 [2582[2574] | [ 22 [ 14 | 6 |EAVI|EAV2]EAVSEAVA
© | CH3/DOLD SAV1 [SAV2[SAV3 [ SAVA [2581[2573[2565] || | 21 | 13 | 5 |EAVi|EAV2[EAVS[EAVA
£) cH4/DOLG SAVI [SAV2 [ sAVa [sAva [2580[2572[2564] ' [ 20 | 12 | 4 |EAvi|eAvz]eava]eava
2 CH5/DOLC SAVA [ SAV2 [SAV3 [ sAV4 [2579[2571[2563 ;; | 19 [ 11 | 3 |EAVi|EAV2[EAV3[EAVA
£ | CH6/DOLH SAV[SAV2 [ SAVS [ SAV4 [2578[2570[2562] 11 | 18 [ 10 | 2 [EAVI [EAV2[EAVS[EAVA
CH7 /DOLB SAV1 [ SAV2[ SAV3 [sAV4 [2577[2569]2561] |, [ 17 [ 9 | 1 [EAVI[EAv2[EAV3[EAVA
CH8 /DOLI SAVI | SAV2] SAVa [ 5AV4 [2576]2568[2560] 11 | 16 | 8 EAV1 [ EAV2 | EAVS | EAVA
€ » > " < -
I~ HB b 4 DATA 4 DATA HB
<
- 331 DATA
Il Il
CH1/DOLE sAvi[sav2[savafsava| 1 | 11 EAV2 [ EAV3 [ EAV4
CH2 / DOLF sAv1|sava[savafsava| 2 |12 EAV2 | EAVS | EAV4
CH3/DOLD sAv1|sav2[sava[sava| 3 | 13 EAV2 | EAV3 | EAV4
= CH4 / DOLG savi[sav2[sava[sava| 4 | 14 EAV2 | EAV3 | EAV4
£ CH5/DOLC SAV1 [sAav2[sava[sava| 5 | 15 EAV2 | EAVS | EAV4
S\ CH6/DOLH sAV1[sAv2[sava[sav4| 6 | 16 EAV2 | EAV3 | EAV4
z CH7/ DOLB SAV1 | SAV2 | SAV3 | SAV4 | 7 17 EAV2 | EAV3 | EAV4
CH8 / DOLI sAv1[sav2[sava[sava| 8 | 18 EAV2 | EAV3 | EAV4
é CH9/DOLA SAvi [sav2[sava[sava| 9 | 19 EAV2 [ EAV3 [ EAV4
5 CH10/DOLJ sAVi [savz[sava[sava| 10 | 20 EAV2 [ EAV3 | EAVA
o " "
ﬁ CH1/DOLE SAV1 | sava[ sava [sav4 [2583[2573) 5 EAV2 | EAV3 | EAV4
‘O_ CH2 / DOLF SAV1 | sav2| savs [ sav4 [2582[2572] 4 EAV2 [ EAV3 [ EAV4
CH3/DOLD SAV1 | SAV2 [ SAVa| 5AV4 [2581[2571 3 EAV2 | EAV3 | EAVA
B | CH4/DOLG SAV1 | SAV2 | SAV | SAV4 [2580[2570] ' 2 EAV2 [ EAVS | EAVA
S ) CH5/DOLC SAV1 | SAV2[SAVS | SAV4 [2579[2569] | | 21 | 11 | 1 |EAVi|EAV2]|EAV3EAVA
E CH6 / DOLH SAV1 | SAV2 [ SAV3 | sAV4 20 | 10 EAV1 [ EAV2 | EAV3 | EAV4
- CH7 /DOLB SAV1 | sAv2 | sAva | sava 1919 EAV1 | EAV2 | EAVS | EAV4
CH8 /DOLI SAV1 | sAv2 [ sAv3 | sav4 18] 8 EAV1 [ EAV2 [ EAV3 | EAV4
CH9 /DOLA SAV1 | SAV2 [ SAV3 [ SAV4 1717 EAV1 | EAV2 [ EAV3 | EAVA
CH10/DOLJ SAV1 | SAV2 [ SAV3 | SAV4 16 [ 6 EAV2 [ EAV3
Q> > A E—
HB ZDATA  ” HB
< »
267 DATA
/ \
DCK (DDR) f } []: Frame information line []: Sync code
B B [ : Ineffective OB []: Ignored area of effective pixel side
10 bit CHx > &> ®l> N> ©]> b]> ¥> &> 8> &> 5] ; i i
o e Qe - my -y e o e = o -y : Effective OB : Color processing margin
Output (x = 1-10) [ Z[6 2[5 3% 5[6> 2> B0 B (o> 3(o> B> B O ) O processing marg
[l : Blanking []: Recording pixel area
— B : Dummy
DCK (DDR f } . .
( ) — — *HB: Horizontal blanking
12bit  CHx 8> 8>8>g>0> 5> 8> 8>5>5
RS s e Fl bl e il e e e
Output (x = 1-10) [© 3|3 3% B|b |03 8|03 B|bs By B|3 B|os Blov B|os &

DCK (DDR)

14 bit CHx
Output (x =1-10)

SAV
1st [9]

SAV
1st [8]
SAV

1st [7]

Drive Timing Chart for Window cropping 5.2 M (5:4) QSXGA Mode
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SONY IMX178LQJ-C

All-Pixel Scan 1.6 M (3:2) 2 x 2 Binning
Register List of All-Pixel Scan 1.6 M (3:2) 2 x 2 Binning

Register Chip ID
Setting item . Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 23h
|(|§O=O§;)1 All-Pixel Scan 1.6M (3:2) 2 x 2 Binning
WINMODE [3:0] — OFh [7:4] Oh Oh
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh 1h 2 binning vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register updated timing to read start timing
(3066h)
ID = 02h
VMAX[7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX [16:0] VMAX[15:8] 2Dh [7:0] (4095d) below. Designate by mode
(302Dh) : :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX[7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX[15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch /3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o ot al e
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
All-Pixel Scan 1.6 M (3:2) 2 x 2 Binning register setting details
Outout Frame ADC Bit Data H H v toffset
INCK v Rate Width Rate HMAX VMAX FREQ onse
[15:0] [16:0] [1:0]
[MHz] | [ch] [fps] [bit] [bit] [ Mbps/ch ] [ pix] [INCK ] [line] [H]
12 14 108 3343 585 3080 0249h 00C08h 2h 0.25
10 ch 29.97
10 12 108 3300 495 3640 01EFh 00E38h 2h 0.31
12 14 108 3269 715 2520 02CBh 009D8h 2h 0.20
54127 8 ch 29.97
10 12 108 3285 616 2925 0268h 00B6Dh 2h 0.25
12 14 216 3200 700 2574 02BCh 00AOEh 1h 0.21
4 ch 29.97
10 12 216 3200 600 3003 0258h 00BBBh 1h 0.26
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B 6: serial communication period ( VNDMY [7:0] = 6d )
Vertical blanking period  1: communication prohibited period
4: blanking period
(Q 1 Frame information line
X
6 OB side ignored area
4 Vertical direction effective OB
= v 4 Effective pixel side ignored area
R G . . . G R
g 3 4  Effective margin for color processing 3
o o
~ G B G B
c g o Number of recommended o g
2 c |8 recording pixels: 1536 (H) x 1024 (V) = 1.57 M pixel (3:2) o 9]
3 5 18 Number of active pixels: 1545 (H) x 1032 (V) = 1.59 M pixel (3:2) 8 S
= © 5 Number of effective pixels: 1548 (H) x 1040 (V) = 1.61 M pixel (3:2) 5 ©
© T = Total number of pixels: 1548 (H) x 1050 (V) = 1.63 M pixel (3:2) - kel
= B c c B
® 2] S S (2}
% g |5 s |2
® (] a |gE o E 9 a [}
g 8] o|es Total ozl o | 8
9 & R 1063 (1024 Recording pixel area 5 8| 5 &
= Qo o c
| 2|29 2ol & | >
2] w |W s W o] w 2
4 2 4 1536 5 1 4
<> - -ple < <
Total 1556
<
R G R G
G B G B
A
R G H H H G R
4  Effective margin for color processing
15 | 4 Effective pixel side ignored area B
v Vertical blanking period

Pixel Array Image in All-Pixel Scan 1.6 M (3:2) 2 x 2 Binning Mode
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XVS
XHS

Line No. during
normal operation

Line No. during
inverted operation

IMX178LQJ-C

1 ¥ ¥ ¥

i 7 | w1215 |1 20| 23] 11|28 |31 ]32|35] 11 |r076079] 11 foosalz087
| I B L IL JL

1 o | I'114|17| 11 [22]25| !l |30|33|34|37| !!o7ez081| !! [2086/2089

A F 1r 1+ r r r

1 1 i 1 i i i

” 7 Tl 12 {2092 H 12087|2084| i 2079(2076[2075(207 T 31|28 i 23 | 20

10 1 r 17 r 17

10 9 14 2094| 11 0892086 11 [20812078[2077[2074| 11 | 33 | 30 1| 25|22

JL

"
1 9 [ 17 | '' |3073[30813089
CH1/DOLE SAV2 | SAV3 SAV4}T’T’W‘—‘ 3075130833097 V' | A2 EAVJ‘EAVAQ.
I
2 | 10 | 18 | ;1 |3074[3082/3090)
& CH2 / DOLF SAV1 ssz‘sAvs SAWT‘T’WF‘ T‘mgw‘ EAV2 EAVJ‘EA\/A
€ Il 1
=
5 5 [ 13 [ 21 | ' [3077[3085[3093
z CH3/DOLD SAV1 | SAV2 | SAV3 | SAV4 7 15 23| ' " [3079/3087/3095 EAV1 | EAV2 | EAV3 | EAV4
" 11
— 6 | 14 | 22 | 11 |3078/3086/3094|
3 CH4 / DOLG SAV2 | SAV3 | SAV4 8116 |24 | 308013088/3096 EAVA | EAV2 | EAV3 | EAV4
1
5 " "
° " 11
5 3095/3087(3079| 11 |23 [ 15| 7
s CH1/DOLE ssz‘sAvs wm'm‘ﬁ‘m«‘?%w enve m‘w
L
9 | CH2/DOLF SAV2 | SAV3 | SAV4 309430863078 ‘; EAV1 | EAV2 EAVS‘EAVA
Q 3092[3084[3076
5 i
o
> 1F
£ | CH3/DOLD SAV1 | sAv2 | sAv3 | sava 4‘_’_‘_1383;383?3832 T EAvt | eav2 | eava | Eava
]
3090[3082[3074] | [ 18 [ 10
SAV2 | SAV3 | sAV4 EAV1 | EAV2 | EAV3 | EAVA
CH4/DOLG 3088/3080[3072 ,, | 16 | & .
[ i
<5
4 DATA ‘ 4 DATA HB
>
395 DATA
o T
DCK (DDR) f } ["]: Frame information line
] _ [ : Ineffective OB
10 bit CHx  |>8> &> 5> 8> bl> >8> 8> 5> 8 . i
Output (x = 1-10) |3 2|5 215 21 5[ 5 7/ 7[> 7/ 26 2 Ml : Effective OB
B : Blanking
—
DCK (DDR) | §
12 bit CHx |>E-8>5>8>E>8>08-5-5-8>5>7
Output (x = 1-10) (& & 51> 4 B 25 56 55 215 56 55 55 2
—
DCK (DDR) | §
PTIIRCAIN1-3 38353 = et et e o
Output (x = 1-10) & B[ B[> B> B0 2|6 2|6 B[5 B[ Bl B[ 3|6 B(6 B0 &

[]: Sync code

[]: Ignored area of effective pixel side
[]: Color processing margin

[]: Recording pixel area

B : Dummy

*HB: Horizontal blanking

Drive Timing Chart for All-Pixel Scan 1.6 M (3:2) 2 x 2 Binning Mode
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SONY IMX178LQJ-C

Window cropping 1.3 M (4:3) 2 x 2 Binning
Register List of Window cropping 1.3 M (4:3) 2 x 2 Binning

Register Chip ID
Setting item . Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 23h
|(|;50=052r)1 Window cropping 1.3 M (4:3) 2 x 2 Binning
WINMODE [3:0] — OFh [7:4] Oh 1h
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh 1h 2 binning vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register updated timing to read start timing
(3066h)
ID = 02h
VMAX [7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX [16:0] VMAX [15:8] 2Dh [7:0] (4095d) below. Designate by mode
(302Dh) : :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX [7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX [15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o Toch alcie
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4 ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
Window cropping 1.3 M (4:3) 2 x 2 Binning register setting details
Outout Frame ADC Bit Data H H v toffset
INCK v Rate Width Rate HMAX VMAX FREQ onse
[15:0] [16:0] [1:0]
[ MHz ] [ch] [fps] [bit] [bit] [ Mbps/ch ] [ pix] [INCK ] [line] [H]
59.94 12 14 216 4800 420 2145 01A4h 00861h 1h 0.34
10ch 10 12 216 5600 420 2145 01A4h 00861h 1h 0.36
c
20.97 12 14 108 2829 495 3640 01EFh 00E38h 2h 0.29
10 12 108 2933 440 4095 01B8h O0OFFFh 2h 0.35
59.94 12 14 216 3840 420 2145 01A4h 00861h 1h 0.34
10 12 216 4480 420 2145 01A4h 00861h 1h 0.36
54127 8 ch
20.97 12 14 108 2816 616 2925 0268h 00B6Dh 2h 0.23
10 12 108 2773 520 3465 0208h 00D8%h 2h 0.29
59.94 12 14 432 3840 420 2145 01A4h 00861h Oh 0.34
4ch 10 12 432 4480 420 2145 01A4h 00861h Oh 0.36
Cli
20.97 12 14 216 2743 600 3003 0258h 00BBBh 1h 0.24
10 12 216 2773 520 3465 0208h 00D8%h 1h 0.29
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SONY IMX178LQJ-C

T 6: serial communication period ( VNDMY [7:0] = 6d )

Vertical blanking period 1: communication prohibited period
4: blanking period

g 1 Frame information line
X
6 OB side ignored area
4 Vertical direction effective OB
= v 4 Effective pixel side ignored area
R G . . . G R

g 3 4  Effective margin for color processing o
< : .
c g o — Number of recommended = o g
2 c |8 recording pixels: 1296 (H) x 972 (V) = 1.26 M pixel (4:3) K] <}
2 518 Number of active pixels: 1305 (H) x 980 (V) = 1.28 M pixel (4:3) 8 S
= 5 5 Number of effective pixels: 1308 (H) x 988 (V) = 1.29 M pixel (4:3) 6 q__)
-g o |+ Total number of pixels: 1308 (H) x 998 (V) = 1.31 M pixel (4:3) = k]
© »n |E £ 7]
3 R E g |2
© [0} s |E o € o] a )
£ 8| o |os Total o5l o | 8

sl 2129 2 Recording pixel area 2 ol 2 °
g o 318 o 1011 97 €Col gp S ol B o

o [&]

sl e|gs 2812 5

(%) w | a w ol w n

4 2 4 1296 5 1 4

<——>l« - aillg b
Total 1316
R G R G
s
A . . .
4  Effective margin for color processing
Rl , 4 Effective pixel side ignored area =

Vertical blanking period

Pixel Array Image in Window cropping 1.3 M (4:3) 2 x 2 Binning Mode
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XVS (1 Frame) : 1010 fiines] ||

XHs | I HImiE i : {RN

Line No. during

|
|
1" \ "
I“I L I
| [
normal operation 1 7 : 12| 15 20 | 23 ¥ ‘ 2831|3235 | 19721975‘ ¥ 1980[1983]
1 9 [ rif 14|17 | 22|25 11 ‘30 33|34 |37 | 1t 19741977‘ 11[1982/1985|
1L I I I
' i " 11 1 [l
1] i " 1 i
Line No. during 1 7 | i |12 [1988) 11 198311980 ;: 1975(1972(197111968| 11| 31 | 28 | 11|23 | 20
. . )0 I I ¥ I L
inverted operation { 9 | !l| 14 |1900 || |1085[1982 11 [to771974l1073(1070 || |33 | 30| ||| 25|22
"
] ] 1 1 17
» <€ < » » » <€ <
6 4 4 4 972 4
9 [17
CH1/DOLE SAV2 | sAv3 | sava TIRENE S s T
|
_ 25942602]2610)
g CH2 / DOLF SAV1 | SAV2 | SAV3 | sAV4 T2 [ 20 | 2566126042672 EAV1 | EAV2 | EAV3 | EAV4
c 1l
S 5 [ 13 [ 21 | ! [2597]2605[2613
Z CH3/ DOLD SAV1 | SAV2 | SAV3 | SAV4 7 15 23 ] 2599260712615 EAV1 | EAV2 | EAV3 | EAV4
I
= 6 [ 14 [ 22 | 11 [25082606[2614]
5- CH4 / DOLG SAVT | SAV2 | SAVS | SAVA (e ren0ioa08616] S | FAVZ | EAVS | EAV
i1
8 "
S 26T5[26072599] | [23[15] 7
[&] ‘ ‘ I
< CH1/DOLE SAV1 | SAV2 | SAV3 | SAV4 2613\2605\2597 Vi ‘ 21 ‘ 13 ‘ 5 EAV1 EAVZ‘EAVS EAV4.
i1
|
° 26142606[2598] | [ 22 [ 14 | 6
g CH2 / DOLF SAV1 | SAV2 | SAV3 | SAV4 261226042506 11 [ 20 [12] 4 EAV1 | EAV2 | EAV3 | EAV4
[ [
> "
c [2611]2603[2595] |, [ 19 [11] 3
_— CH3/DOLD SAV1 | SAV2 | SAV3 | SAV4 2809|2601‘2593 i ‘ 17 ‘ 9 ‘ 7 EAV1 | EAV2 | EAV3 | EAV4
[
261026022594 || [ 18 [ 10
CH4 / DOLG SAVI | SAV2 | SAVS | SAVA |7 e o % EAV1 | EAV2 | EAV3 | EAV4
-l "
B 7| | 4DATA
<
///,J —  33%DATA
DCK (DDR) f } []: Frame information line []: Sync code
B T [ : Ineffective OB []: Ignored area of effective pixel side
10 bit CHx S &> 8> B> B B> Ts 8> 8> &> 5 Effecti . .
oy iy Qo Qo = £~ oy ooy - oo = oy : Effective OB : Color processing margin
Output (x = 1-10) [0 B[ B[ 8[6 B(c B(o> B|o> B(o> BJop BJop B O ive O []:c processing marg
I : Blanking []: Recording pixel area
— B : Dummy
DCK (DDR| f } . .
( ) — — *HB: Horizontal blanking
12 bi Hx Sz 8 2> &> B> > B> S 5> 8> 5> 5
bit ~CHx 2oz oz @zEabp B B T B 82528
Output (x = 1-10) & 8|® BB Zb 2| B|63 8|3 B6s Blod B|ox B|op B|r B
—
DCK (DDR) f }
i N ) = N = ) N = A R A= =
bt CHX 22 szez o BeBa b e Br o e B 025
Output (x = 1-10) @ B(® B|% BB B|D (o B3 B|0) B|ox Blos B|s B|o) B|od Bl B

Drive Timing Chart for Window cropping 1.3 M (4:3) 2 x 2 Binning Mode
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SONY

Window cropping 1.3 M (5:4) QSXGA 2 x 2 Binning
Register List of Window cropping 1.3 M (5:4) QSXGA 2 x 2 Binning

IMX178LQJ-C

Register Chip ID
Setting item . Address bit Initial value Setting value Remarks
details 0:Fc
ID =02h
MODE [5:0] — OEh [5:0] 00h 23h
(300Eh) Window cropping 1.3 M (5:4)
ID = 02h QSXGA 2 x 2 Binning
WINMODE [3:0] — OFh [7:4] Oh 2h
(300Fh)
ID =02h
TCYCLE [1:0] — 10h [1:0] Oh 1h 2 binning vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - (3gggh) [7:0] 6h 6h register updated timing to read start timing
ID = 02h
VMAX [7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX [16:0] VMAX [15:8] 2Dh [7:0] ]
(302Dh) (4095d) below. Designate by mode.
ID =02h
VMAX [16] 2Eh [0]
(302Eh)
ID =02h
HMAX [7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX [15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks 0Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
Oh : 10 ch all active
. ID = 02h ) 1h: 8ch active
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — (3(1)(1)21h) [1:0] Oh below. LVDS output frequency setting

Window cropping 1.3 M (5:4) QSXGA 2 x 2 Binning register setting details

Frame Bit Data
INCK Output Rate ADC | fate H H v HMAX VMAX FReq | toffset
[15:0] [16:0] [1:0]
[MHz] [ch] [fps] [ bit] [ bit] [ Mbps/ch ] [ pix] [INCK] [line ] [H]
12 14 216 4800 420 2145 01A4h 00861h 1h 0.34
0094 10 12 216 5600 420 2145 01A4h 00861h 1h 0.36
1oen 12 14 108 2829 495 3640 01EFh 00E38h 2h 0.29
2097 10 12 108 2800 420 4290 01A4h 010C2h 2h 0.36
12 14 216 3840 420 2145 01A4h 00861h 1h 0.34
0094 10 12 216 4480 420 2145 01A4h 00861h 1h 0.36
54127 8ch
12 14 108 2816 616 2925 0268h 00B6Dh 2h 0.23
2097 10 12 108 2773 520 3465 0208h 00D8%h 2h 0.29
12 14 432 3840 420 2145 01A4h 00861h Oh 0.34
5094 10 12 432 4480 420 2145 01A4h 00861h Oh 0.36
4o 12 14 216 2743 600 3003 0258h 00BBBh 1h 0.24
2097 10 12 216 2773 520 3465 0208h 00D8%h 1h 0.29

62



SONY IMX178LQJ-C

B 6: serial communication period ( VNDMY [7:0] = 6d )
Vertical blanking period 1: communication prohibited period
4: blanking period
cg 1 Frame information line
x
6 OB side ignored area
4 Vertical direction effective OB
= 4 Effective pixel side ignored area
R G Y . . . G R
g 3 4  Effective margin for color processing 3
2 E | :
~ ko) GB G B ko)
S o |= Number of recommended = [
:6 8 (—3 recording pixels: 1280 (H) x 1024 (V) = 1.31 M pixel (5:4) —8 8
1) o | O Number of active pixels: 1289 (H) x 1032 (V) = 1.33 M pixel (5:4) o (=)
% o |5 Number of effective pixels: 1292 (H) x 1040 (V) = 1.34 M pixel (5:4) 5 ©
T |E Total number of pixels: 1292 (H) x 1050 (V) = 1.36 M pixel (5:4) s ke
% »n |E £ 7]
3 2 |8 5 | 2
© (] a | o € o] a (]
2 '§ o |o £ Total Q £ o §
9 & £ 158 1063 (1024 Recording pixel area 5 3| & &
[&] [&]
S|l 2|2 2ol 2| 5
%] w jw a w ol w 2
4 2 4 1280 5 1 4
< » - < <
Total 1300
<
G B G B
A
R G 1 1 1 G R
4 Effective margin for color processing
R G 1 1 H H G
oS | 4 Effective pixel side ignored area 5
v 1 Vertical blanking period

Pixel Array Image in Window cropping 1.3 M (5:4) QSXGA 2 x 2 Binning Mode

63



SONY

XVS (1 Frame) : 1062 fines] " "

XS ! mmm i N

r
1 [2084[2087|

Line No. during 15 H 20 | 23 % 28 (313235 3 0762079 i
normal operation 17| 22|25 | 11 |30 | 33|34 |37 | Il pozaos1| | 20862089
] 1 I
[ " " "
] [l [ i
Line No. during 2092 ;: 085/2084| 3 079/2076(2075/207. ;: 31|38 ;: 23|20
. . "
inverted operation 2004 11 |2087/2086 || [2081]20782077}2074| |, |33 |30 | |, |25 | 22
I
! e T A L e T
"
— 1 [ 9 [17 ] ' [2561[2569[2577]
g CH1 /DOLE SAV1 | SAV2 | SAV3 SAWT’T’T‘—‘H 5563257112579 =1 | EAV2 [EAVS
S5 | 1
S
> 2 [10 [ 18 [ 11 _|2562[257012578
CH2/DOLF SRV | SAVR| SAYS | S T2 T2 [ 20 | ' [256412572/2580] -
i
X
5 [ 13 [ 21| | [2565[2573[2581
- CH3/DOLD SAVT| savz ] savs S“‘“T’T’F’W [2567/2575(2583]
3 ‘ [
o
5 6 [ 14 [ 22 | [2566[2574[2582
3
3 CH4 / DOLG SAV1 | SAV2 | SAV3 SAVAT‘T’W‘—:‘ 56825762584 = EAV2 | EAV3
5 "
¥ 57 !
CH1 /DOLE | [2581125732565] | EAV1 | EAV2 | EAV3 | EAV4
9 574[2566]
}lc) CH2 /DOLF SAV1 | SAV2 | SAV3 | SAV4 5801257212564 EAV1 | EAV2 | EAV3 | EAV4
o i
>
£ 2579[2571[2563] ' |
CH3 /DOLD 23 a577la56912561] | [ 17 [ 9 | 1 EAV1 | EAV2 | EAV3 | EAV4
I
CH4 / DOLG SAV1 | SAV2 | SAV3 | SAV4 2;;22%:2220 H«‘%’%!EAVI EAV2 | EAV3 | EAV4
i
< [4DATA  ” HB
<
331 DATA d
/ \
DCK (DDR) f } ["]: Frame information line [_]: Sync code
I : Ineffective OB []: Ignored area of effective
i Hx > ®)> §> ©)> B> ¥> 8> 8> &> &) ; ; ;
JD?Jtt;):)ILt (XS1_10) %a%a%a%a%;%;%a%a%a%a [ : Effective OB []: Color processing margin
R R N R N B R R Il : Blanking []: Recording pixel area

_
DCK(DDR) | § ¢ N

12 bit CHx
Output (x=1-10)

L
DCK(DDR) | & § N

i CHx [ ) N o N N N o
14 bit Zozozozoz B BaEr 020 520
Output  (x=1-10) @ 3|® 3|4 B|d 3|» BB Blox B|v3 By 8|3 B3 B

B : Dummy

*HB: Horizontal blanking

Drive Timing Chart for Window cropping 1.3 M (5:4) QSXGA 2 x 2 Binning Mode
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SONY

Window cropping 5.3 M (16:9)
Register List of Window cropping 5.3 M (16:9)

Wi

IMX178LQJ-C

Register Chip ID
Setting item . Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 00h
|(|;50=052r)1 Window cropping 5.3 M (16:9)
WINMODE [3:0] — OFh [7:4] Oh 3h
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh Oh Normal vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register updated timing to read start timing
(3066h)
ID = 02h
VMAX[7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX [16:0] VMAX[15:8] 2Dh [7:0] (4095d) below. Designate by mode
(302Dh) : :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX[7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX[15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o Toch alcie
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4 ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
ndow cropping 5.3 M (16:9) register setting details
INCK ouput | " | apc Bt pate H H v toffset
v Rate Width Rate HMAX VMAX FREQ onse
[15:0] [16:0] [1:0]
[MHz ] [ch] [fps] [bit] [bit] [ Mbps/ch ] [ pix] [INCK ] [line] [H]
0 12 12 594 4167 625 1980 0271h 07BCh Oh 0.29
10 10 594 5000 625 1980 0271h 07BCh Oh 0.31
10 ch 14 14 297 3214 1125 2200 0465h 0898h 1h 0.28
30 12 12 297 3300 990 2500 03DEh 09C4h 1h 0.18
10 10 297 3300 825 3000 033%h 0BB8h 1h 0.23
12 12 594 3333 625 1980 0271h 07BCh Oh 0.29
54127 60
74.95 1 37.125 10 10 594 4000 625 1980 0271h 07BCh Oh 0.31
8ch 14 14 594 5143 1125 2200 0465h 0898h Oh 0.28
30 12 12 297 3333 1250 1980 04E2h 07BCh 1h 0.14
10 10 297 3200 1000 2475 03E8h 09ABh 1h 0.19
14 14 594 3143 1375 1800 055Fh 0708h Oh 0.23
4 ch 30 12 12 594 3333 1250 1980 04E2h 07BCh Oh 0.14
10 10 594 3168 990 2500 03DEh 09C4h Oh 0.19
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T 6: serial communication period ( VNDMY [7:0] = 6d )
Vertical blanking period 1: communication prohibited period
6: blanking period
cg 1 Frame information line
X
6 OB side ignored area
8  Vertical direction effective OB
= v 8 Effective pixel side ignored area (*1)
R G A . . . G R

% 3 8 Effective margin for color processing 3
< : :
~ G B G B
c B o Number of recommended o E
-f—E c |8 recording pixels: 3072 (H) x 1728 (V) = 5.31 M pixel (16:9) o o
8 g) 8 Number of active pixels: 3089 (H) x 1744 (V) = 5.39 M pixel (16:9) 8 %
= 5 5 Number of effective pixels: 3096 (H) x 1760 (V) = 5.45 M pixel (16:9) 5 G_J
-g < |+ Total number of pixels: 3096 (H) x 1774 (V) = 5.49 M pixel (16:9) v ke
5 G 5|2
3 — g
3 2 |= S IR
@® (0] ‘a (o] ol o
= 8l ¢ |eg| |Toe 2l 2| 8
9 o |l €15 § 1789|1728 Recording pixel area £ § £ o

= 2|2 2ol 2| 5

n w ju s wa| w n

4 4 8 3072 9 3 4

—ple—ple - »le 5 —>»|—>
Total 3104
R G R G
A . . .
8  Effective margin for color processing
. } 8 Effective pixel side ignored area =
v 1 Vertical blanking period

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Pixel Array Image in Window cropping 5.3 M (16:9) Mode
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normal operation

inv

4 ch output

8 ch output

10 ch output

XVS
XHS

Line No. during

Line No. during
erted operation

IMX178LQJ-C

¥ ¥ ¥
15‘ " ‘22 23‘ ¥ ‘30 31|32 33‘ " ‘17581759‘ ¥ ‘1766
1L L 1L
i I i i
"
1774‘ i ‘17871786‘ 1 ‘1759175817571758‘ 1 ‘ 31 30‘ 1 ‘ 23
IL
A L J
€5 g e 7B s >

| JL
& CH1/DOLE ! SAVI[SAV2[SAV3[SAVA] 1 | 5 | 9 | 13 | 17 | 11_[3077]3081[3085[3089[3093] EAVI [ EAV2 | EAVa [ EAVA
E CH2/DOLF } SAvi[sAv2[sAva[sava| 2 | 6 | 10 | 14 | 18 | | |3078]3082[3086[3090]3094| EAV1 | EAv2] EAVS [ EAVA
S ) CH3/DOLD ] SAVI[sAvz2[sAva[sava| 3 | 7 | 11 ] 15 | 19 | 11 _|3079[3083[3087[3091]3095| EAV1 | EAV2] EAVa | EAva
Z | CH4/DOLG | SAVI[sAv2[sAva[sAva| 4 | 8 | 12 ] 16 | 20 | || |3080/3084[3088[3092]3096| AV | EAVZ| EAVS | EAVA
" " I
o [ CH1/DOLE | SAV1 | SAV2| SAV3 | SAV4 [3095[3091[3087]3083[3079] ,, | 19 [ 15 [ 11 | 7 | 3 |EAVi[EAV2|eAva[EAva
£ J CH2/DOLF [ SAVI [ SAv2 [ SAVS [ sAva [3094[3090[3086[3082[3078] || [ 18 [ 14 [ 10 | 6 | 2 [EAVI[EAv2[EAVS[EAVA
€7 CH3/DOLD | SAVI | sAv2 [ 5AV3 [ sAva [3093[3089[3085[3081[3077] 11 [ 17 [ 13 [ O | 5 | 1 |EAVI[EAv2|eAva|eAva
£ | CH4/DOLG } SAVA | SAV2| SAVa | SAV4 [3092]3088[3084]3080[3076] |, | 16 | 12 8 | 4 EAVA | EAV| EAVS | EAVA
r > >
> ZDATA " ioAA > s >
< >
782 DATA
CH1/DOLE : SAVI[SAVa [SAVa[SAvA] 1 [ § [ 17 |, [3073[3081[3089] EAVA] EAVA [EAVA [ EAVA
CH2/DOLF : sAvi[sava[sava[sava| 2 [ 10 [ 18 [ ' [3074[3082[3090| EAVI] EAV2 [ EAVS [EAVA
= | CH3/DOLD ] sAvi [savz[sava[sava| 3 | 11 | 19 | |, |30753083[3091| EAvi [ EAv2 [ EAVS | EAVA
E/) CH4/DOLG [ SAvi [sAva[sAva[sava| 4 [ 12 [ 20 | ' T [3076[3084[3092] EAVI] EAv2 [EAVS [EAVA
2 CH5/DOLC ! SAVI[SAV2[SAV3[sAv4| 5 | 13 | 21 | |, |3077]30853093| EAVI [ EAV2 [ EAVS | EAVA
CH6 / DOLH [ savi[save[sava[sava| 6 | 14 [ 22 | ' [3078[3086[3094| EAvi [ Eavz [Eavs [EAva
CH7 /DOLB | SAVA[SAv2[SAVa[sAvA| 7 | 15 | 23 | ,, [3079[3087[3095| EAVI| EAV2 | EAVa | EAVA
CH8 / DOLI | SAVi[SAV2[sAva[sAva| 8 | 16 | 24 | ' [3080[3088[3096| EAVI [ EAV2 [EAVS [EAVA
i
" 1l 1
CH1/DOLE [ SAVI [ SAV2 [ SAV [ SAV4 [3095]3087[3079] ' | 23 | 15 | 7 |EAVI|EAV2[EAV3[EAVA
CH2/DOLF ] SAVA | SAV2 [ SAV3 [ 5AV4 [3094[3086[3078] || | 22 | 14 | 6 |EAvi|eAv2|EAva|eava
© | CH3/DOLD [ SAV1 [SAV2 [ SAV3 | sAv4 |3093[3085[3077] | | 21 | 13 | 5 |EAVI|EAV2[EAVSEAVA
£) CH4/DOLG ] SAV1 [sAV2 | SAV3 | A4 [30923084[3076] ' " | 20 | 12 | 4 [EAVi|EAv2|EAVa|EAVA
2 CH5/DOLC | SAV1 [ sAv2[ sAva [ sAv4 [3091[3083[3075] ;; [ 19 [ 11 | 3 [EAvi[EAv2[EAV3[EAV4
£ CH6 / DOLH 1 SAV1 | sAV2 | sAV3 | sAv4 [3090[3082[3074] 11 | 18 | 10 | 2 |EAV1|EAV2 | EAVS | EAV4
CH7 /DOLB | SAV1 | SAV2] SAV3 [ sAV4 [3089]3081[3073 || | 17 | O | 1 |EAVI|EAV2[EAV3[EAVA
CH8 /DOLI ] SAV1 | SAv2 | SAva [ sAv4 [3088[3080[3072] 11 | 16 | 8 EAV1| EAV2 | EAV3 | EAVA
1 i
75
“—m > zoAaAa > ZDATA HB
N 395 DATA d
I )
CH1/DOLE : sAvi [savz[sava[sava] 1 [ 11 H [3071[3081[309 1] EAV1 [ EAV2 [ EAVS [ EAVA
CH2 / DOLF ! savi [sav2[sava[sava| 2 [ 12 [ T [3072[3082[3092 eavi [ Eav2[ Eava [EAv4
CH3 /DOLD I SAV1 | sAv2[sava[sava| 3 | 13 | ,, [3073[3083[3093| EAV1 | EAV2 [ EAVS [EAVA
= | CH4/DOLG } SAVI [sAva[sAva[sava| 4 | 14 | ' [3074]3084[3094| EAVi | EAva | EAva [ EAvE
£ ) CH5/DOLC ] Savi|sAv2 [sAva[sava| 5 | 15 | |, [3075[3085[3095| EAvt| EAvz| EAVS | EAVA
5 CH6 / DOLH : sAv1 | savz[sava[sava| 6 | 16 “; EAV2 | EAVS | EAV4
Z | CH7/DOLB ] AV [savz[sAva[sava| 7 [ 17 | 11 | EAV2] EAV3 | EAVA
CH8/DOLI : savi [sav2[sava[sava| 8 | 18 | I'T | EAV2 | EAV3 | EAV4
CH9 / DOLA ] SAVT |SAV2[sAV3[sav4| O | 19 H': EAV2[ EAV3 | EAV4
CH10/DOLJ : SAV1 [SAv2 [SAVa[sAva| 10 [ 20 | T EAV2[ EAV3 [ EAVA
" o "
CH1 /DOLE | SAV1 | SAV2[ SAV3 [sAV4 309530854‘” 25 [ 15 | 5 |eAVi[EA2[EAV3[EAVA
CH2/DOLF ] SAV1 | SAV2[ SAVa[5Av4 [3094]3084] T [ 24 | 14 | 4 [EAVi|EAV2| AV [EAVA
CH3 /DOLD [ SAVI | SAV2 [ SAv3 | SAV4 [30933083] (, | 23 3
B | CH4/DOLG | SAVI | SAV2 [ SAVa [SAVA [30923082] ' | [ 22 2
5 ) CH5/DOLC | SAVI | SAV2 [ SAV [SAVA [3091[3081] |, | 21 1
E CH6 / DOLH i sAv1 [sav2 [sava[sav4[3090[3080] ' | 20
~ | CH7/DOLB | SAVI | SAV2 | SAVa | SAV4 [3089[3079] | | 19
CH8 /DOLI : SAV1 | SAV2 [SAVa| SAV4 [3088[3078] I | | 18
CH9/DOLA | SAVi | savz[ sava[sav4 [3087[3077] | [ 17
CH10/DOLJ ; SAV1 | SAV2[ SAV3 [ 5AV4 [3086]3076] 11 | 16
[
“—m > IDATA > 1B
<
318 DATA
/ \
DCK (DDR) f } [[]: Frame information line []: Sync code
[ : Ineffective OB []: Ignored area of effective pixel side
10 bit CHx > ©> K> o> B> §> 5> 8> 5> & ; ; ;
Output (x = 1-10) %ﬁ%ﬁ%ﬁ%ﬁ%%%ﬁ%ﬁ%ﬁ%ﬁ%% []: Effective OB []: Color processing margin
D R R I A N R N B [l : Blanking []: Recording pixel area
B : Dummy
DCK (DDR f i . .
( ) — — *HB: Horizontal blanking
i T 8 8> 8> H> 8> 5> T)> &> &> &> 5
120t - CHx jzoip 2z Ex B B B B Hx B2 8252 5
Output (x = 1-10) |8 3|#3 BB B0 2|3 B3 B|os Blox B|o3 8|3 Blov Bjox B
—
DCK(DDR) | § §
i &l 8 Tk Bl 5 e B Bl T Bl Tk Tl S
labit - CHx 22z S 2z 22 Bz B2 Bp B B B2 82 85 528
Output (x = 1-10) @ BB B|% B|% 3| 2|0 B|o> B|os B|vs B|i) 8|03 B|os Blos B|s B

Drive Timing Chart for Window cropping 5.3 M (16:9) Mode
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HD 1080p

IMX178LQJ-C

Register List of HD 1080p
Register Chip ID
Setting item 9 . Address bit Initial value Setting value Remarks
details 2
():1’c
ID = 02h
MODE [5:0] — OEh [5:0] 00h 01h
(300Eh)
D =0z2h HD 1080p
WINMODE [3:0] — OFh [7:4] Oh Oh
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh Oh Normal vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 3h register u dat%d timinp to read start timin
(3066h) 9 P 9 9
ID = 02h
VMAX[7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See tabl Vertical (V) direction line number designation
VMAX [16:0] VMAX[15:8] 2Dh [7:0] (4095d) i Dzsicia(te)b mode, e Cesenatd
(302Dh) : 9 Y :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX[7:0] 2Fh [7:0]
HMAX [15:0] (302Fh) 025Dh See table 1H Qutput pixel number designation
ID = 02h (605d) below. Designate by mode.
HMAX[15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o Toch alcie
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
HD1080p register setting details
o Frame c Bit Data toft
utput AD H H \ offset
INCK Rate Width Rate HMAX VMAX FREQ
[15:0] [16:0] [1:0]
[MHz ] [ch] [fps] [bit] [bit] [ Mbps/ch ] [ pix] [INCK ] [line] [H]
12 12 594 3667 550 1125 0226h 00465h Oh 0.33
120
10 10 594 4400 550 1125 0226h 00465h Oh 0.35
10 ch 12 12 297 2083 625 1980 0271h 007BCh 1h 0.29
60
10 10 297 2200 550 2250 0226h 008CAh 1h 0.35
30 14 14 148.5 2143 1500 1650 05DCh 00672h 2h 0.21
12 12 594 2933 550 1125 0226h 00465h Oh 0.33
54127 120
74.25/37.125 10 10 594 3520 550 1125 0226h 00465h Oh 0.35
8ch 12 12 297 2200 825 1500 033%h 005DCh 1h 0.22
60
10 10 297 2112 660 1875 0294h 00753h 1h 0.29
30 14 14 148.5 2057 1800 1375 0708h 0055Fh 2h 0.17
12 12 594 2000 750 1650 02EEh 00672h Oh 0.24
60
4 ch 10 10 594 2000 625 1980 0271h 007BCh Oh 0.31
30 14 14 297 2057 1800 1375 0708h 0055Fh 1h 0.17

68



SONY IMX178LQJ-C

8 Vertical blanking period 1: communication prohibited period

4: blanking period
1 Frame information line

N I 3: serial communication period ( VNDMY [7:0] = 3d )

XVS

8  Vertical direction effective OB

— as % 6 Effective pixel side ignored area (*1) a's
®
G Y . . . G R
% 3 8 Effective margin for color processing 3
: ﬁ | E
< S 6B e il
8 o o Number of recommended = [
= S % recording pixels: 1920 (H) x 1080 (V) = 2.07 M pixel % S
. 5 18 Number of active pixels: 1937 (H) x 1096 (V) = 2.12 M pixel 3 5
% 5 5 Number of effective pixels: 1944 (H) x 1102 (V) = 2.14 M pixel 5 6
- o |E Total number of pixels: 1944 (H) x 1116 (V) = 2.17 M pixel = k)
S @ g 5 |2
@ 2 |s T 2
© ) a |gE o E 9 a ()
.% -8 o) o) % Total [0) % [0} -8
o ol = |22 1125 11080 Recording pixel area 2ol 2| ©
> 2| 8 |8¢ 8¢l 8| &
> = &= 9 = Ol & >
(%) w juw o w ol w (%)
4 4 8 1920 9 3 4
L~ _ale -
<+——>le < <
Total 1952
R G R G
G B GB
R G R G 1 H i G R R G
____y_____ . B . . y 8 Effective margin for color processing -

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Pixel Array Image in HD 1080p
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XVS (1 Frame) : 1125 flines] | " o " I
" Il :‘ Il 1
XHS i " i y i H
" " " " " "
" H " H " "
Line No. during . " " "
normal operation | { | 7 ‘ 1 ‘ 14 15‘ % ‘20 21 ‘ ‘28 ‘ 29 |30 | 31 ‘ " ‘1108
I
»<s »g < < >« 080 ]
I JL "
0
XVS “ Frame) 1125 [lines] |, " " " "
" " " : : 1"
i
"
XHS 1" " 1" " I "
" "
. . I " ¥ n N ¥
Line No. during ¥ ) 1 i '
inverted operation | ] | 7 ‘ I ‘ 14 ‘1118‘ i ‘11091108‘ " ‘31 ‘ 30 | 29 28‘ " ‘ 21
' 1> T e NOPERTERN
1 6 8 < 1080 B
‘ \
< [ CH1/DOLE sAv2[sAva[sava| 1 [ 5 | 9 | 13 [ 17 | 1+ [1925[1929[1933[1937]194 1| EAVI [EAv2[ EAVS [ EAVA
£ CH2 / DOLF SAv2[sAva[sava| 2 [ 6 [ 10 [ 14 [ 18 [ [1934[1938]1942[ EAV1 [EAV2 [ EAVS [ EAVA
5 | ©)| CH3/DOLD sAv2[sAva[sAva] 3 [ 7 [ 11 ] 15 [ 19 1935[1939[1943| EAV1 | EAV2 | EAVS | EAVA
% Z [ CH4/DOLG SAv2[sAva[sava| 4 [ 8 [ 12 16 | 20 1936]1940]1944] EAV1 | EAV2 | EAV | EAVA
o i
5 | © | CH1/DOLE SAV2 [ SAVa [sAV4|1943[1939[1935[1931[1927] ,, [19 [ 15 [11] 7 [ 3
< £ ] cH2/DOLF SAV2 [SAVa [ sAv4 [1942[1938[1934]1930[1926] |, [ 18 [ 14 [10 [ 6 | 2
€7 CH3/DOLD SAV2[SAVa [ sAV4[1941[1937]1933[1929[1925] ' [ 17 [13] 9 | 5 [ 1
£ | CH4/DOLG SAV2 [ 5AV3 | sAva|1940[1936[1932[1928[1924] ,, | 16 [ 12| 8 | 4
" —
“ZoATA > 4DATA HB
>
294 DATA >
CH1/DOLE SAv2[sAva[sava] 1 | 9 [ 17 1;192119291937 EAV1 [EAV2 [ EAVS | EAVA
CH2/DOLF SAv2[sAva[sava| 2 [ 10 | 18 | 'T [1922[1930[1938] Vi [EAV2 [ EAVS | EAVA
= | CH3/DOLD sav2[sava[sava] 3 [ 11 [ 19 | ,, [1923[1931]1939]EAvi [EAv2| EAv3 [ EAV4
€) CH4/DOLG SAva[sAR[saval 4 [ 12 20 | [1924[1932[1940 AV [Enva[ EAva [EAve
2| CH5/DOLC sAv2[sAva[sava| & [ 13 [ 21 | ,( [1925[1933[1941[EAvi [EAV2[EAVS [ EAVA
CH6 / DOLH SAV2[SAVa[sava| 6 | 14 [ 22 | T [1926[19341942]EAVA [ AV EAVS [EAVA
5 CH7/DOLB sav2[sava[sava| 7 [ 15 | 23 | ( [1927[1935[1943]Eavi [EAv2 [ EAVS [ EAV4
%— CH8 /DOLI sAv2[sAva[sava| 8 | 16 | 24 | ' [1928[1936]1944| EAvi [EAV2] EAVS | EAVA
i
o i 1
5 CH1/DOLE SAV2 [SAVS [sAva1943[1935]1927] | (23 [ 15 | 7 [eAvi|eAva[eava[eava
) CH2 /DOLF SAV2 [ sAva [ sAv4 [1942[1934[1926] 22 [ 14 | 6 |EAVi|EAV2|EAVS|EAVA
o | CH3/DOLD SAV2 [ SAV3 [ sAV4 [1941[1933]1925] ‘r: 21 [ 13 | 5 |EAV|EAV2|EAVS | EAVA
£) CH4/DOLG SAV2[SAVa [SAV4 |1940[1932[1924] '™ [ 20 [ 12 [ 4 |EAVi[EAV2[EAVS|EAVA
23 cH5/DOLC SAV2 [SAVS [SAVA|1939[1931]1923] ;| | 19 | 11 | 3 | EAVI|EAv2 [EAVS|EAVA
= | CH6/DOLH SAV2 [SAVa [sAV4 [1938[1930[1922] 11 | 18 | 10 | 2 |eAvi[eAvz|eAva|eava
CH7 /DOLB SAV2 [ SAVa [sAV4 [1937[1929]1921 |, [ 17 | 9 | 1 |EAvi|EeAva|eAva] Eava
CH8/DOLI SAV2 [SAVa [ 5AV4 [1936[1928]1920 1+ | 16 | 8 EAVT | EAV2 [ EAV | EAVA
» " s
4DATA D7/ N
251 DATA d
I
CH1/DOLE savz[sava[sava] 1 [ 11 ;:719211931‘1941‘EAV1 EAV2 [ EAV3 [ EAVA
CH2/DOLF sava[savs[sava| 2 | 12 | | ]1922[1932[1042| nvi [eava [Enva enva
CH3/DOLD SAV2[sAVa[sAva| 3 | 13 | ,,_|1923[1933[1943| EAVI [EAV2 [EAVS] EAVA
= CH4 / DOLG SAV2[sAVa[sAva| 4 | 14 H;192419341944 EAV1 | EAV2 | EAV3 | EAVA.
€/ CH5/DOLC SAvz2[sava[sava| 5 [ 15 [ | | EAvT [ EAv2 [ EAVa [EAVA
S\ CH6/DOLH Swvalsava sl 6 [ 16 ] (] AV | EAV2 [ EAVA [ EAVA
Z | CH7/DOLB sava[swalsaal 7 [ 17 [ 1] Evi [Enva [ [Eave
CH8 / DOLI SAV2[sAV3[sAva| 8 [ 18 | 'I | EAV1 | EAV2 | EAV3 | EAVA.
- CH9/DOLA SAv2[sAva[saval 9 [ 19 [ | | EAV1 | EAV2 | EAV3 | EAVA
2 CH10/DOLJ SAva[sAva[sAval 10 [ 20 | ' | EAV1 | EAVZ | EAVS | EAVA
=] I 1"
|
£° CH1/DOLE SAV2 [ SAV3 [ sAV4 1943‘@[“ 23 [13 ] 3 |EAvi|EAv2[EAVa[EAVA
© CH2 /DOLF SAV2 [SAVa[AV4 [1942[1932] | [ 22 [ 12 | 2 |EAVI[EAv2[EAVS| EAVA
e CH3/DOLD SAV2 [ SAVS | SAV4 [1941[1931 21 [ 11 EAV1 | EAV2 | EAVS | EAVA
-ac) CH4 /DOLG savz sava [ sava [1940[1930] 20 [ 10 EAV1 [ EAV2 [ EAV3 [ EAV4.
S ) CH5/DOLC SAv2 | SAva | sAv4|1939[1929] |, | 19 | 9 AV [EAV2 [EAVS| EAVA
2 CH6/DOLH SAV2 | SAV3 | SAV4 "T18] 8 EAVT [EAV2 [EAVR| EAVA
~ | CH7/DOLB SAV2 [ SAV3 [ sAV4 77 EAV1 | EAV2 [EAV3 | EAV4
CH8/DOLI SAV2 [ SAV3 [ sAV4 166 EAV1 | EAV2 | EAVS] EAVA
CH9/DOLA SAV [SAVS | SAV4 [1935[1925] ' [ 15 | 5 EAV [EAV2 [EAVS | EAVA
CH10/DOLJ SAV2 [SAVa[SAV4[1934[1924] 11 | 14 | 4 EAV1 [ EAV2 [EAVS| EAVA
» [
() BE—
2DATA  ” HB
< N
203 DATA
/ \
DCK (DDR) f i []: Frame information line []: Sync code
I B [ : Ineffective OB []: Ignored area of effective pixel side
10 bit CHx > o> @)> K> o> 5> §> ©)> 8> &> 5 . ; i i
Output  (x= 1-10) [B 26 5% 5% 2% 53 5 55 4[5 53 3 : Effect_lve OB []: Color processing margin
[l : Blanking []: Recording pixel area
— I : Dummy
DCK (DDR f i
( ) — — *HB: Horizontal blanking
S 5 & = @ e 5l & =l 51
12 bit CHx > £)> 2> &> &> B> &> bl> ¥> 8> 8> 5> &
Output (x=1-10) G EB g0 E6 26 E5 F5 56 25 55 56 )6 7
DCK (DDR)
14 bit CHx Ble Ve Tl Bla 55< Bl M Bl Bl T 51w &l =
>2>8>C>2>0>0>N>0>0>F>0> 8> 5> 8
Output  (x = 1-10) [® B|o> BJo> B(0> 5|0 B|o> B(o> B[o> B[o> B|o> B|e> BJop o> B|od @

Drive Timing in HD 1080p Mode
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HD 720p 2 x 2 Binning
Register List of HD 720p 2 x 2 Binning

IMX178LQJ-C

Register Chip ID
Setting item s Address bit Initial value Setting value Remarks
details 0: 2c
ID =02h
MODE [5:0] — OEh [5:0] 00h 24h
(300Eh) -
D =02h HD 720p 2 x 2 Binning
WINMODE [3:0] — OFh [7:4] Oh Oh
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh 1h 2 binning vertical drive mode
(3010h)
D = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 4h register updated timing to read start timing
(3066h)
ID =02h
VMAX[7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX [16:0] VMAX[15:8] 2Dh [7:0] (4095d) below. Designate by mode.
(302Dh)
ID =02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX[7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX[15:0] ID = 02h (605d) below. Designate by mode.
HMAX[15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks 0Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID =02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
Others:Setting prohibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch /3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
o gl e
STBLVDS [3:0] — 04h [3:0] 1h See remarks 3h . 4 oh acti
(3004h) : 4 ch active
7h to Fh : all standby
Others:Setting prohibited
ID = 03h See table
FREQ[1:0] — 01h [1:0] Oh LVDS output frequency setting
below.
(3101h)
HD720p 2 x 2 Binning register setting details
c o Frame c Bit Data toft
INCK utput AD H H \ offset
Rate Width Rate HMAX VMAX FREQ
[15:0] [16:0] [1:0]
[MHz] [ch] [fps] [ bit] [ bit] [ Mbps/ch ] [ pix] [INCK] [line] [H]
120 10 12 297 5000 375 1650 0177h 0672h 1h 0.41
12 14 148.5 3143 550 2250 0226h 08CAh 2h 0.33
60
10 ch 10 12 148.5 3667 550 2250 0226h 08CAh 2h 0.28
12 14 74.25 2829 990 2500 03DEh 09C4h 3h 0.18
30
10 12 74.25 3667 1100 2250 044Ch 08CAh 3h 0.14
120 10 12 297 4000 375 1650 0177h 0672h 1h 0.41
12 14 148.5 2857 625 1980 0271h 07BCh 2h 0.29
5427 60
74.25/37.125 8ch 10 12 148.5 2933 550 2250 0226h 08CAh 2h 0.28
12 14 74.25 2857 1250 1980 04E2h 07BCh 3h 0.14
30
10 12 74.25 2933 1100 2250 044Ch 08CAh 3h 0.14
120 10 12 594 4000 375 1650 0177h 0672h Oh 0.41
12 14 297 2857 625 1980 0271h 07BCh 1h 0.29
60
4 ch 10 12 297 2933 550 2250 0226h 08CAh 1h 0.28
12 14 148.5 2857 1250 1980 04E2h 07BCh 2h 0.14
30
10 12 148.5 2933 1100 2250 044Ch 08CAh 2h 0.14
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T 4: serial communication period ( VNDMY [7:0] = 4d )
7 Vertical blanking period 1: communication prohibited period

2: blanking period
g) 1 Frame information line
x
4 Vertical direction effective OB
R G X . L R G
= G 8 6 Effective pixel side ignored area s 5
R G A . . . G R
g 8 4  Effective margin for color processing 3
b ® RG . RG ®
~ o ] G B ko]
8 o 5 Number of recommended S o
:.a 8 35 recording pixels: 1280 (H) x 720 (V) = 0.92 M pixel ° 8
9] oD |© Number of active pixels: 1297 (H) x 728 (V) = 0.94 M pixel o k=)
o [0) :§ Number of effective pixels: 1304 (H) x 734 (V) = 0.96 M pixel é o)
c o Total number of pixels: 1304 (H) x 742 (V) = 0.97 M pixel i)
® 7] £ £ 7]
(6] - D (o)) —_
2 2 g E 2
[o] (] a (o] ol = o
S s | 5 ls< Total gl o] 3
o |o ota ) 9]
5 s| 2122 750 | 720 Recording pixel z2lz] 8
S 2 Gl Bl ecoraing pixel area 5ol B8 o
c o |lo 8 o8l o c
> £ e 2 £ O & >
n T} W s w aof w (%)
4 4 8 1280 9 3 4
< - - «
< » < <
Total 1312
R G R G
G B G B
R G R G : H H G R R G
_“_y_““ H Hig Y 4  Effective margin for color processing colls s

Pixel Array Image in HD 720p 2 % 2 Binning Mode
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XVS (1 Frame) : 750 flines] " " o "
" Il " Il
1 1
XHS 1" " " " "
" " " " "
" H " H "
Line No. during . " " "
normal operation |::| 5‘ ::‘8 9‘;;‘14 15‘11‘18‘19 20 21‘ 11‘738
>y >y < >y ;F >l
I I "
XVS “ Frame) 750 [lines] || " " "
" m " "
| ]
XHS 1" " " " 0
" H " : : "
. . "
Line No. during T 1
. . I
inverted operation | ‘.| 5‘ ::‘ 8‘742‘ 11‘739 738‘” ‘21‘20
" [
g D R Hri > 720
< [ CH1/DOLE swi[sva[sasva] 7[5 [9 [ 7] 8O[1293[1297]1301| EAVI | EAVA | EAVS| EAVA
g) CH2/DOLF SAVI[sAva[sava[sAva| 2 | 6 | 10 [ 14 [ 18 | 294[1298[1302| EAVT | EAV2] EAVS | EAVA
5|8 CH3/DOLD savi[sAva[savasava| 3 | 7 [ 11 [15] 19 [ I EAV1 | EAV2 | EAVS | EAVA
% CH4 / DOLG SAVi[SAV2[sAVa[sAvA| 4 | 8 [ 12 | 16 | 20 | ,, [1288[1292[1296]1300[1304] EAV | EAV [ EAVS [ EAVA
o "
5 3 CH1/DOLE SAV1 [ 5AV2 [ SAV3 [SAV4 [1303[1299[1295[1291[1287] ,, [ 19 [ 15 [ 11 | 7 | 3 |EAV|EAv2|EAVa|EAVA
<« | ©J CH2/DOLF SAVI [ SAV2 [ SAVS | sAV4 [1302]1298]1294[129 " 18 1410 | 6 | 2 |eAvi|eavz]eava]eava
¢7 CH3/DOLD SAV1 [ SAV2 [5AVS [ sAV4 [1301]1297][1293[1289[1285] 11 [ 17 [ 13 | 9 | 5 | 1 |eAvi|eAva|eAva|eava
£ | CH4/DOLG SAV1 [ SAV2 [ sAva [ sAv4 [1300[1296]1292]1288[1284] , [ 16 [12] 8 | 4 EAV1 | EAV2 [ EAV3 | EAVA
Sy~ —
ZDATA " 4DATA
< >
= 334 DATA >
CH1/DOLE Svi[sae[saalsaa] 1 [ 9 [17] | 126112891207 ]envi[eava[envalenva
CH2 / DOLF SAVI [sAV2[sAva[sAva| 2 | 10 | 18 \\;123212901293 EAV1 [EAV2 [EAV3| EAVA
= | CH3/DOLD SAVi [SAva[sAva[sava| 3 [ 11 [ 19 | |, [1283[1291]1299] EAVI [EAV2[ EAVS [ EAVA
£/ CH4/DOLG SAVI[SAV2[sAv3[sava| 4 | 12 | 20 7“;1284\12921300\ EAVI [EAV2[ EAV3 | EAVA
2| CH5/DOLC SAVI [sAv2[sava[sAva| 5 | 13 [ 21 | ,, [1285[1293]1301| EAVI[EAv2] EAVS [EAVa
CH6 / DOLH SAVA [SAvz[sava[sava| 6 | 14 [ 22 | | I [1286[12941302[EAvi | EAvz] EAVS [EAva
5 CH7 /DOLB SAVi[sAv2[sAVa[sAva| 7 | 15 | 23 | |, [1287]12951303| EAVI [EAV2] EAVS] EAVA
%— CH8 /DOLI SAVI[SAV2[SAV3[SAV4| 8 | 16 | 24 | ' [1288[1296]1304| €AV EAV2 [ EAVS [ EAVA
i
o 1 1
5 CH1/DOLE SAVI [ sAv2 [ sava [ sava 23 [ 15 | 7 _|EAvi[EAva[EAva| EAVA
) CH2 /DOLF SAVI [SAv2[SAVa[ sAva 22 [ 14 | 6 |EAVI|EAV2| EAVS] EAVA
3 CH3/DOLD SAV1 [ SAv2[SAVS [sAVA 21 [ 13 | 5 |EAVi[EAv2 [EAV[EAVA
+_ ) CH4/DOLG SAV1 [ SAV2 | SAV3 [ SAV4 20 [ 12 [ 4 [Eavi[eAv2[EAv3]EAVA
23 cH5/DOLC SAV1 [ sAv2[ SAV3 | SAV4 19 [ 11 | 3 |EAVi[EAVZ|EAV| EAVA
£ | CH6/DOLH SAV1 [SAV2 | SAV3 | SAVA 18 [ 10 | 2 |EAvi|EAv2[eAva|EAva
CH7 /DOLB SAVI [ SAV2 [ sAva [ sAvA TTA7 ] 9 | 1 |EAvi|eAva|eAva| eAva
CH8/DOLI SAV1 [SAV2[ SAV3 | sAv4[1296]1288[1280] 11 | 16 | 8 EAVI [ EAV2 [ EAV3 | EAV4
[
< pan  PE
<“ZpatA 7 4DATA HB
<
N 171 DATA id
I
CH1/DOLE Savi[sava[sava[sava] 1 [ 11 [ | [1281[1291[1301 [envi[enva [ A eava
CH2/ DOLF SAVI[sAva[sAva[sAva] 2 [ 12 | | T [1282[1292[1302| EAvi[EAv2[EAS[EAvE
CH3/DOLD SAVI [sAva[sAva[sAva| 3 [ 13 | |, |1283[1293]1303| EAVI | EAV2 [EAVS| EAVA
= CH4 / DOLG SAVI |sAv2[sAva[sava| 4 [ 14 | 'P | EAV3 | EAVA
£) CH5/DOLC Shvi [sava[sava[sava] 5 [ 15[, ] e
S\ CH6/DOLH SAvi | sAv2[sAva[sava] 6 [ 16 [ AV | EAVA
Z | CH7/DOLB Savi[save [sva [sva| 7 | 17 | v [
CH8 / DOLI SAV1 | SAV2[SAVa[sAv4| 8 [ 18 | | EAV3 [EAVA
E_ CH9/DOLA SAVi [sAv2[SAVa[sAvA| O [ 19 [ | | EAV3 [EAVA4
5 CH10/DOLJ AV [sAvz[sava[sava| 10 [ 20 | '] EAVS [EAVA
o " Il
|
S CH1/DOLE SAv1 [sav2 [sava[sav4[1303[1293] | [ 23 EAV2 [EAVS | EAVA
=] CH2 /DOLF SAV1 [ SAV2 [sAVa[ sAv4[1302[1292] | I [ 22 EAV2 | EAV3 | EAVA
CH3/DOLD SAV1 [ sAv2[sAva[ sAv4[1301[1291] , | 21 EAV2 [ EAVS [ EAVA
B | CH4/DOLG SAVI | SAV2 | SAVa| sAva[1300[1290] ' I [ 20 EAV2 [EAV [EAVA
S ) CH5/DOLC Shvi | sAva [sva [sAve S EAva [eavs [Eva
2 CH6/DOLH AV | SAV2 [ SAVa [SAVA 18 EAv2 [ EAVa | EAVA
— | CH7/DOLB SAVA | SAV2 [ SAV3 [ SAVA 17 EVERE
CH8/DOLI SAV1 | SAV2 [ SAV3 | SAV4 16 EAV2 [EAV3 [ EAVA
CH9 / DOLA SAV1 | SAV2 | SAV3| SAVA 15 EAV2 [ EAV3 | EAVA
CH10/DOLJ SAV1 [ SAVZ[ SAV3 [ SAV4 14 EAv2 [ EAva [ EAva
() BE—
[ HB TDATA > HB
< N
139 DATA
/ \
DCK (DDR) f { ["]: Frame information line []: Sync code
10 bit cH T 1 I : Ineffective OB []: Ignored area of effective pixel side
i X > o> @)> K> o> 5> §> ©)> 8> &> 5 . ; . " B
Output (x = 1-10) [B 26 3% 5% 2[5 53 5 55 4[5 53 5 : Effect_lve OB : Colorproces_smg margin
Il : Blanking []: Recording pixel area
— I : Dummy
DCK (PDR) m *HB: Horizontal blanking
12 bit CHx |>El> 8> o> 8> 5> 8> 8> 5> 8> §> 5> 5
Output (x = 1-10) B (6 50 B[ B|o> B[ B> B0 B0 B(o> B(0> Z|o> &
DCK (DDR)
14 bit CHx ] S S ) P P S S S =) N ) ) S ) Sy ) N
Output (x = 1-10) B B[ B[ 5[ 5[0 B[ B0 B(o> B0 B[o> B> B[o> B0 B|o> B

Drive Timing in HD 720p 2 x 2 Binning Mode
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Arbitrary cropping

Sensor signals are cropped and read out in arbitrary positions.

Cropping position is set, regarding effective pixel start position as origin (0, 0).

Cropping is available from all-pixel scan mode and vertical, horizontal period and frame rate are fixed to the value
for this 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 that extends the

vertical blanking period. Window cropping image is shown in the figure below.

A 6: serial communication period
1: communication prohibited period
6: blanking period
Frame information line
OB cropping area
OB side ignored area
- . & ] I
= S - I I
£ (WINPH, VWINPOS) : :
2 =(0,0) ! !
Z | |
._g 1 1
Q B — — — D D D D G G G D D D G G G G G D D D D D G G — — — = = = = = = — -
qJ *
5| 3 [y 1
c|
8 5
b4 (@)
3 3 Q \\Ji : =
2 g = Window cropping area g
(7] o o
> > WINWH
-+ G+ H‘ > - & ke
4 4
- — — — = = ————— —— I ! T
| |
| |
| |
| |
- : Effective pixel area of all-pixel mode :
G B | ]
_! Y Vertical blanking period ¢ 1
la »l
i‘ 3104 'i
| >

Horizontal scan direction

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Image Drawing of Window Arbitrary Cropping Mode
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Register List of Window Arbitrary Cropping Mode Setting

) Chip ID
Setting item Sﬂ?t:i::r Address bit Initial value Setting value Remarks
():1’c
ID =02h
MODE [5:0] — OEh [5:0] 00h 00h
(300Eh) . .
D =02h All-Pixel Scan 6.3 M (3:2)
WINMODE [3:0] — OFh [7:4] Oh Oh
(300Fh)
ID = 02h
TCYCLE [1:0] — 10h [1:0] Oh Oh Normal vertical drive mode
(3010h)
ID = 02h Vertical setting of the period from reflection
VNDMY [7:0] - 66h [7:0] 6h 6h register updat%d timing to read start timing
(3066h)
ID = 02h
VMAX [7:0] 2Ch [7:0]
(302Ch)
ID = 02h 00FFFh See table Vertical (V) direction line number designation
VMAX [16:0] VMAX [15:8] 2Dh [7:0] (4095d) below. Designate by mode o
(302Dh) : 9 Y :
ID = 02h
VMAX [16] 2Eh [0]
(302Eh)
ID = 02h
HMAX [7:0] 2Fh [7:0]
i (302Fh) 025Dh See table 1H output pixel number designation
HMAX [15:0] ID = 02h (605d) below. Designate by mode.
HMAX [15:8] 30h [7:0]
(3030h)
ID = 02h ADC resolution designation
ADBIT [1:0] — 0Dh [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(300Dh) Setting prohibited other than above.
ADC mode setting
0d:AD14 bit
ID = 02h AD10 bit
ADBITFREQ [1:0] — 0Dh [3:2] Oh See remarks HD720p 2 x 2 Binning 120 fps is excluded
(300Dh) 1d:AD12 bit
AD10 bit HD720p 2 x 2 Binning 120 fps
ers:Setting prohibite
Others:Setti hibited
ID = 02h Output bit width designation
ODBIT [1:0] — 59h [1:0] 1h See remarks Oh: 10 bit / 1h: 12 bit/ 2h: 14 bit
(3059h) Setting prohibited other than above.
ID = 02h LVDS use channel number selection
OPORTSEL [2:0] — 59h [6:4] 1h See remarks Oh: 10 ch/ 1h: 8 ch/3h: 4 ch
(3059h) Setting prohibited other than above.
LVDS standby control
_ Oh : 10 ch all active
ID = 02h 1h: 8chactive
STBLVDS [3:0] — 04h [3:0] 1h See remarks : X
(3004h) 3h: 4chactive
7h to Fh : all standby
Others:Setting prohibited
ID = 03h
FREQ [1:0] — 01h [1:0] oh See table LVDS output frequency setting
(3101h) below.
ID = 03h Arbitrary cropping (vertical) enable
VWINSEL [0] — A5h [0] oh 1h Oh: Normal
(31A5h) 1h: Arbitrary cropping in vertical direction
ID = 03h
VW[I7I\_I(I;OS AOh [7:0] Designation of upper left coordinate  for cropping
VWINPOS [11:0] (30A0h) 000h See next position (Vertical)
VWINPOS ID = 03h page. Set by complement of 2.
118 Ath [3:0] Settable range: - 2048d to +2047d
[11:8] (31A1h)
ID = 03h
VW[EOC]UT A2h [7:0]
VWIDCUT [12:0] (31A2h) 0000h See next Effective pixel \-NlndOW area width
ID = 03h page. Settable range: 320d to 2080d
VWIDCUT i
[12:8] A3h [4:0]
: (31A3h)
ID = 03h Arbitrary cropping ( horizontal ) enable
WINENH [0] — Adh [0] Oh 1h Oh: Normal
(31A4h) 1h: Arbitrary cropping in horizontal direction
ID = 03h
WINPH [7:0] 9Ch [7:0] Designation of upper left coordinate for cropping
: (319Ch) See next position (Horizontal)
WINPH [10:0] ID = 03h 000h page. Settable range: 0d to 3096d
WINPH [10:8] 9Dh [2:0] Set to become the multiple of four.
(319Dh)
ID = 03h
WINWH [7:0] (3?52}1) [7:01 See next Effective pixel window area width
WINWH [11:0] 79Ch Settable range: 376d to 3096d
il page. Set to become the multiple of four.
WINWH [11:8] 9Fh [3:0] P )
(319Fh)
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Restrictions on Window cropping mode
The register settings should satisfy the following conditions:

WINPH + WINWH = 3096d
VWINPOS + VWIDCUT = 2080d

376d < WINWH < 3096d
320d = VWIDCUT = 2080d

(Number of lines per frame) or VMAX = VWIDCUT + 28

Set the WINPH and WINWH in 4-pixel units.

(Frame rate on Window cropping mode)

Frame rate [frame/s] = 1/ ((“Number of lines per frame” or VMAX) x (1H period))

1H period (unit: [us]) Fix 1H 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".

The example of window cropping setting is shown below.

The frame rate is maximum setting as each image format. For adjustment of the frame rate, please adjust the
VMAX or the number of lines per frame.

Number of lines per frame designated

Window Arbitrary Cropping register setting details

Frame Bit Data
INCK Output Rate ADC Width Rate H H \ HMAX VMAX FREQ toffset
[15:0] [16:0] [1:0]
[MHz] [ch] [fps] [bit] [bit] [ Mbps/ch | [ pix] [INCK] [line] [H]
59.94 10 10 432 3360 420 2145 01A4h 00861h Oh 0.36
14 14 432 4800 840 2145 0348h 00861h Oh 0.28
10ch 29.97 12 12 432 3300 495 3640 01EFh 00E38h Oh 0.29
54127 10 10 432 3360 420 4290 01A4h 010C2h Oh 0.36
14 14 432 3840 840 2145 0348h 00861h Oh 0.28
8ch 29.97 12 12 432 3200 600 3003 0258h 00BBBh Oh 0.24
10 10 432 3226 504 3575 01F8h 00DF7h Oh 0.30
54/27174.25/37.125 4ch 29.97 10 10 594 3203 728 2475 03E%Sh 009ABh Oh 0.15
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\(WINPH, VWINPOS)
I 6: serial communication period ( VNDMY [7:0]=6d )
13 Vertical b|anking period 1: communication prohibited period
(%]
>
x

6: blanking period
1 Frame information line

8  Vertical direction effective OB
8 Effective pixel side ignored area (*1) A 5

@ x
o @

Vertical scan direction (Normal)

VWIDCUT

Recording pixel area
+ Effective margin for color processing

& Effective pixel side ignored area

& Sync code
& Sync code

A
\ 4
1
‘
‘
1
1
‘
1
1
1
‘
1
1
‘
‘
1
1
‘
1
1
‘
'
1
1
‘
‘
1
1
‘
1
1
'
‘
1
1
‘
'
1
1
‘
1
1
‘
‘
1
1
‘
'
1
1
'
1
1
'
1
1
‘
1
1
1
‘
1
1
‘
‘
1
v
y Y
Y
A

WINWH

8
v Vertical blanking period ¢ 1

Effective pixel side ignored area

(*1) When vertical direction normal readout : The first line is shaded.
When vertical direction inverted readout : The first line is shaded. The next line is outputted only the blue pixel.

Pixel Array Image in Window Arbitrary Cropping
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XVS
XHS

Line No. during
normal operation

Line No. during
inverted operation

S CH1/DOLE SAVI [ sAV2[ sAV3
€J) CH2/DOLF SAVI [ SAV2[ SAV3 [ SAV4 i
5 S| CH3/DOLD SAV1 [ SAV2 [ SAV3 [ sAv4 "
2| Z . cH4/DOLG ST [sava [sava [ sava i
S
o
< - [ CH1/DOLE SAV1 | SAV2 | SAV3 | SAV4 ¥
S | £JcHz2/DOLF S [sva v [oave I
€7 CH3/DOLD SAV1 | SAV2] SAV3 | SAV4 il
£ | CH4/DOLG SAv2[ sAva
4 DATA
<&
<
WINPH WINWH / 4
n
CH1/DOLE SAV1 [ sAv2[sAva[sav4 ] & " EAV1 | EAV2 | EAV3 [ EAVA
CH2 / DOLF SAV1] SAV2 [ SAV3 [ SAVA i EAV1 [ EAV2 [ EAV3 | EAV4
< | CH3/DOLD SAV1 [ SAV2 [ sAV3 [sAv4 '\ EAV1 [ EAV2 [ EAV3 [EAVA
g CH4 / DOLG SAV1 [ sAv2] SAva [sAv4 i EAV1 [ EAV2 [ EAV3 | EAV4
§ CH5/DOLC SAV1 [ SAV2 [ SAV3 [ SAV4 i EAV1 [ EAV2 [ EAV3 [ EAVA
CH6 / DOLH SAV1 [ SAV2 [ SAV3 [sAV4 1 EAV1 | EAV2 [ EAV3 [ EAVA
5 CH7 /DOLB SAV1 | SAV2[ sAv3 [sAv4 ' EAV1 [ EAV2 [ EAV3 [ EAVA
B< CH8 /DOLI SAVI [ SAV2[ SAV3 [ SAV4 Y EAV1 [ EAV2 [ EAV3 | EAVA
3 11
o "
5 CH1/DOLE SAV1] SAV2 [ SAV3 [sAv4 i | EAV1 [ EAV2 | EAV3 [EAVA
© CH2/DOLF SAV1] SAV2 [ SAV3 [ SAVA '\ I EAV1 | EAV2 | EAV3 [ EAVA
© | CH3/DOLD SAV1 | SAV2 [ SAV3 [ SAV4 i EAV1 [ EAV2 [ EAV3 | EAVA
g CH4 / DOLG SAV1 [ sAv2 [ SAv3 [ sAva i EAV1 [ EAV2 [ EAV3 | EAV4
9 CH5/DOLC SAV1] SAV2 [ SAV3 [ sAV4 | EAV1 [ EAV2 [ EAV3 [ EAV4
= CH6 / DOLH SAV1 | sAv2 [ sAva | sAv4 1] EAV1 [ EAV2 | EAV3 | EAV4
CH7 /DOLB SAV1 [ sAV2[ SAv3 [ sAv4 H EAV1 [ EAV2 [ EAV3 | EAVA
CHS8 / DOLI SAV2[SAV3 [ EAV1 [ EAV2 [ EAV3 | EAV4 Notice) Example in WINWH = 8n
i
WINPH |
&
h WINWH /8 .
Il
CH1/DOLE SAV1[sAv2[sAva[sAva [ @ H EAV1 [ EAV2 [ EAV3 [ EAV4
CH2/DOLF SAV1 | SAV2 | SAV3 | SAV4 Y EAV1 [ EAV2 [ EAV3 | EAVA
CH3 /DOLD SAV1| SAV2 [ SAV3 [ SAVA i EAV1 [ EAV2 [EAV3 [EAVA
ko CH4 / DOLG SAV1 | sAV2 | sAv3 | sav4 I EAV1 [EAV2 [ EAV3 [ EAV4
£ ) CH5/DOLC SAV1 | SAV2 [ SAV3 [ SAV4 '\ EAV1 | EAV2 [ EAV3 [ EAVA
S\ CH6/DOLH SAV1 | sAv2 | sAv3 | sav4 Y EAV1 [EAV2 [ EAV3 [ EAV4
Z | CH7/DOLB SAV1 | SAV2 [ SAV3 [sAv4. '\ EAV1 [ EAV2 [ EAV3 [ EAVA.
CH8 /DOLI SAV1 | SAV2 [ SAV3 | sAv4 ¥ EAV1 [ EAV2 [ EAV3 | EAV4
é CH9/DOLA SAV1 | SAV2 [ SAV3 [ sAv4 1 EAV1 [ EAV2 [ EAV3 | EAV4
5 CH10/DOLJ SAV1 | SAV2 [ SAV3 [sAv4 " EAV1 [EAV2 | EAV3 | EAVA
© M 1"
"
S CH1/DOLE SAV1 | sAv2] sAva [ sav4 Y EAV1 [EAV2 [ EAV3 | EAV4
=4 CH2/DOLF SAV1 | sAv2] sAva [ sAv4 '\ EAV1 | EAV2 [ EAV3 [ EAVA.
CH3/DOLD SAV1 | SAV2 [ SAV3 | sAv4 ¥ EAV1 [ EAV2 [ EAV3 | EAV4
B | CH4/DOLG SAV1 | SAV2 [ SAV3 [ SAVA 1 EAV1 | EAV2 [ EAV3 [ EAVA
E CH5/DOLC SAV1 | sAv2 [ sAv3 | sava ¥ EAV1 [EAV2 [ EAV3 [ EAV4
Z ) CH6/DOLH SAV1 | SAV2 [ SAV3 [ SAV4 W\ EAV1 | EAV2 [ EAV3 [ EAVA
— | CH7/DOLB SAV1 [[SAV2 [ SAV3 [ SAV4 i EAV1 [ EAV2 [ EAV3 [ EAVA
CH8 / DOLI SAV1 [SAv2 [ sAV3 [sAv4 1" EAV1 | EAV2 [ EAV3 [ EAVA.
CH9/DOLA SAVT | SAV2 [ SAV3 [ SAVA 1 EAV [EAV2 | EAV3 | EAVA
CH10/DOLJ SAVT| SAV2 [ SAV3 [sAVa " EAvT [EAV2 [ EAVS [ EAVA Notice) Example in WINWH = 10n
I ET—
HB 4 DATA
Wi
—— T
DCK (DDR) f } [[]: Frame information line []: Sync code
[ : Ineffective OB []: Ignored area of effective pixel side
10 bit CHx 2> ©s B> ©)s B> §> 8> &> &> 5] . . R
Output (x = 1-10) 3ﬁ%ﬁ%ﬁgﬁgﬁ%ﬁ%ﬁ%ﬁgﬁgﬁ [] : Effective OB []: Color processing margin
i R N R N I I B I B : Blanking []: Recording pixel area
T M : Dummy
DCK (DDR f } ; .
( ) — — *HB: Horizontal blanking
12 bit CHx |5 > B> &> &> &> @) B> 51> &> 8> 5> 5
Output (x = 1-10) B 51> 515 2[5 5 2> 55 o 26 25 25 5o &
—
DCK (ODR) | & ¢
i &l &l Sl 5] Bl T Ble Blo T Bl & e 5]
ubt - CHx EZzozoz s BB Br B B BB SO
Output (x = 1-10) |4 3|0 3|5 3B 5B Z|od B|ok Bds Blov B|o3 8|63 Blov B|os B3 B

Drive Timing Chart for Window Arbitrary Cropping Mode
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Description of Various Function

Standby Mode

This sensor stops its operation and goes into standby mode which reduces the power consumption by writing “1” to
the standby control register STANDBY, STBLOGIC and STBEXPL.
Standby mode is also established after power-on or other system reset operation.

List of Standby Mode Setting

) Register details (Chip ID = 02h) " .
Register Initial Setting
Address Status Remarks
name Register 2 bit value value
():I°C
1h Standby
00h
STANDBY — [0] 1h
(3000h) oh Normal
operation
00h 1h Standby Register communication is
STBEXPL — 1 1h executed even in standb
(3000h) ] Normal y
Oh ) mode.
operation
1h Standby
STBLOGIC 00h [2] 1h
(3000h) oh Normal
operation

The serial communication registers hold the previous values. In addition, 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, STBLOGIC and STBEXPL register to “0”.
For details on the sequence of setting and cancel of standby mode, see the sensor setting flow after power on.
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 (16 ms or more).

Register
initial settings

Standby
cancel

Standby
cancel

Initial regulator or
stabilization period

STBEXPL
1-0
STBLOGIC
1-0

STANDBY
1-0

> 1ms > 16ms

D <

A,

xce /o

XVS

|

»

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 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, and the clock number in horizontal direction by
the HMAX][15:0] register. See the description of Operation Mode for details of the section of “Operating Modes”.

List of Slave and Master Mode Setting

Pin name Pin processing Operation mode Remarks
Low fixed Master mode High: OV
XMASTER pin i gh: ONBD
High fixed Slave mode ow: G
Register details (Chip ID = 02h) Initial
Register name Address Setting value Remarks
Register details 5 Bit value
():1°C
1h: Master operation ready .
XMSTA — (38§2h) [0] th | (initial value) ;’;?:St:;t;sergt'm
Oh: Master operation start y e
2Ch
VMAX[7:0 7:0
[7:0] (302Ch) [7:0] Master mode and slave
2Dh See the item of each drive | mode common setting
VMAX[16:0 VMAX [15:8 7:0 00FFFh
[ ] [ ] (302Dh) [7:0] mode. Number of lines per frame
2Eh designated
VMAX [16 0
(16l (302Eh) (0]
2Fh
HMAX [7:0] [7:0] . . Master mode and s.lave
(302Fh) See the item of each drive | mode common setting
HMAX[15:0] 025D h .
HMAX [15:8] 30h [7:0] mode. Number of clocks per line
) (3030h) ) designated
In master mode, XVS low
level pulse width
5Bh Oh: 1H, 1h: 2H )
XVSLNG[1:0 XVSLNG [1:0 5:4 Oh d ted
[0 101 | 305mn) | 4 2h: 4H, 3h: 8H esignate o
In slave mode, setting is
invalid.
0Oh: 16 clock In master mode XHS low
5Ch 1h : 32 clock level pulse width
XHSLNG [1:0] XHSLNG [1:0] (305Ch) [5:4] Oh 2h : 64 clock designated
3h : 128 clock In slave mode, setting is
(based on INCK) invalid.
Oh: High level output
| t d t to 2h.
XVSOUTSEL [1:0] — [1:0] | Oh |2h:VSYNC output n master mode set fo
. - In slave mode set to Oh.
5Eh Others: Setting prohibited
(305Eh) Oh: High level output
| t d t to 2h.
XHSOUTSEL [1:0] — [3:2) | Oh |2h: HSYNC output n master mode set fo
) . In slave mode set to Oh.
Others: Setting prohibited
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Gain Adjustment Function
PGC Outline

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 [8:0] register setting. The same setting is applied in
all colors.

In addition, the readout drive mode can be switched to High light performance mode to support imaging under high
illumination or Low light performance mode to make much of visibility under low illumination to increase the sensor
output level by setting the register LP_MODE [7:0]. In standard imaging, setting to Low light performance mode is
recommended.

The value which is ten times the gain is set to register as hexadecimal number.

Example)
When set to 6 dB in High light performance mode:
6 x 10 = 60d, GAIN = 3Ch

When set to 6 dB in Low light performance mode:
(6-3)x10=30d, GAIN=01Eh

------- Analog Gain (HLP Mode) ----===« Analog + Digital Gain (HLP Mode)
- = -Analog Gain (LLP Mode) - — -Analog + Digital Gain (LLP Mode)
51 >
48 T
45 - -
42 _ T
39 _- ’
36 - - ~
33 i P e
— 30 Low light performance mode 7 LT
m ( LLP mode ) PR It
S 27 > B
-% 24 - , *“— High light performance mode
O 21 T ( HLP mode)
18 - -
15 e
12 il =
”
9 —
6 P R
3
0 b=
S § 5 £ & § § § 5 § 5§ £ 8§ § § 8§ §
S s & 85 8 8 3 5 2 & ¥ ¢ 2 3 o
Register setting value [Hex]
List of PGC Register
Register details (Chip ID = 02h) N Setting
i Initial value
Register name - Remarks
. . Address . value Setting
Register details 2 bit
():1°C range
1Bh 00h High light Performance mode
LP_MODE — (301Bh) [7:0] 0Ch
1Eh Low light Performance mode
. 1Fh . Setting value:
GAIN[7:0] (301Fh) [7:0] 000h-1FEh Low light performance mode
GAIN 20h 000h (00-480d) (Gain[dB]-3) % 10
GAIN [8] 3020h [0] High light Performance mode
(3020h) Gain [dB] x 10
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Black Level Adjustment Function

The black level offset (offset variable range: 000h to FFFh) can be added relative to the data in which the digital gain
modulation was performed by the BLKLEVEL [8:0] register. 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: 32h (50 d)
12 bit output: C8h (200 d)
14 bit output: 320h (800 d)

List of Black Level Adjustment Register

Register details (Chip ID = 02h) e
Register name Add Initial Setting value
Register details 0 _rl‘isés bit | value
BLKLEVEL [7:0] (3(1)£1-)gh) [7:0]
BLKLEVEL [11:0] 0Bh 03Ch 000h to FFFh
BLKLEVEL [11:8] (3015h) [3:0]

Vertical Normal Operation and Inverted Drive

The sensor readout direction (normal/inverted) in vertical direction can be switched by the VREVERSE 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 Add Initial Setting value
Register details | ' ,rl‘isés bit | value
OFh Oh: Normal (Initial value)
VREVERSE o (300Fh) [l Oh 1h: Inverted
In normal mode In inverted mode
N1-Pin A1-Pin N1-Pin A1-Pin

N12-Pin A12-Pin N12-Pin Al12-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

IMX178LQJ-C

The sensor readout direction (normal/inverted) in horizontal direction can be switched by the HREVERSE 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 Horizontal Drive Direction Setting Register

Register details (Chip ID = 02h)

Register name Add Initial Setting value
Register details | _rfésés bit value
OFh Oh: Normal (Initial value)
HREVERSE o (300Fh) [ Oh 1h: Inverted

In normal mode In inverted mode

N1-Pin A1-Pin N1-Pin A1-Pin
X _

N12-Pin A12-Pin L12-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) x (1H period) + torrser

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).

See “Operating Modes” for the 1H period.

3. torrset is the integration time error. Please refer to the register setting table in each drive mode.

N

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.

[l Shutter timing

Il Readout timing Time base
Storage time XVS ‘ N frame ‘ N+1 frame ‘

chiptopside  XHS [T TTTTTTTTTTTTTTITTIITTTEITTIITTTTITTTIITTITTTT

Last line
Last-1 line
Last-2 lin

-
|

Sensor

4 lin

@@ @
i i

w
3

2 line
1line

Chip bottom side
[V 1V
effective ) effective
. blanking .
signal signal

blanking blanking

Image Drawing of Shutter Operation
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Normal Exposure Operation (Controlling the Integration Tim

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.

IMX178LQJ-C

e in 1H Units)

Set SHS1 [16:0] to a value between 0 and (Number of lines per frame - 1).

When the sensor is operating in slave mode, the number of lines

to the operating mode. See the item of drive mode.

Registers Used to Set the Integration Time in 1H Units

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 [16:0] register. The number of lines per frame differs according

Register details (Chip ID = 02h) Initial
Register name Register Address bit value Setting value
details ():1’c
34h
SHS1 [7:0 7:0
[7:01 (3034h) [7:0]
35h Sets the shutter sweep time.
HS1 [16: HS1 [15: 7 h
SHS1[16:0] SHS1[15:38] (3035h) [7:0] | 00008 0 to (Number of lines per frame - 1)
36h
SHS1 [16 0
(16l (3036h) [0]
2Ch
VMAX [7:0] [7:0] .
(302Ch) Sets the number of lines per frame
2Dh (only in master mode).
VMAX [16:0 VMAX [15:8 7:0] | OOFFFh
[ ] [ ] (302Dh) [7:0] See “Operating Modes” for the setting value in
VMAX [16] 2Eh (0] each mode.
(302Eh)
Readout timing Integration time
-Shutter timing I Communication period
Time base
S | | | |
SHS1= a SHS1= B
XHS
WO W W m

Sensor internal v 4 4 Qg 454
V drive Frame2 Frame3 Frame4 Frame5 -
integratigrtime integratigrtime integratigrtime integratigprtime

veik| Frame1 |vBik| Frame2 |veik| Frame3 |veik

Output timimg

Frame4 |vsik| Frame5 |vBik

Image Drawing of Integration Time Control within a Frame
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Long Exposure Operation

The vertical sync signal XVS can be subsampled inside the sensor according to the SVS register. The vertical sync
signal period is treated as SVS + 1 inside the sensor. When setting the electronic shutter during the vertical sync
signal subsampling period, the SPL1 register is available.

Register Register details (Chip ID = 02h) Initial .
. Address . Setting value
Name Register 0): 2c bit value
. 41h .
. SVS[7:0] (3041h) [7:01 Specifies the integration shutdown vertical period.
SVS [9:0] 000h A .
SVS[9:8 42h [1:0] Integration time = Setting value + 1 frame
[9:8] (3042h) )
SPL1[7:0] (3322h) [7:0]
SPL1[9:0] 000h Designates the number of sweep frames.
SPL1[9:8] a4h [1:0]
) (3044h) )

Note) The SVS and SPLA1 register definition areas are guaranteed as sensor functions, but the characteristics are
not guaranteed.
Then the maximum of long time exposure is approximately 1 second.

Example of Electronic Shutter Operation 1

Readout timing Integration time
-Shutter timing I Communication period
Time base >
XVS
‘ SVS =0 ‘ SVS =1 ‘ ‘ ‘
SPL1=0 SPL1 0

o W“w o B |

Sensor internal

. 2 \<\ <<& N RN
V drive »:‘ © \(\@g oS .\‘;&?}o .....
Output timimg |v8%| Frame1 |vew| Frame2 |vew Frame3 |vex Frame4 |vax Frame5 |vax| Frame6 ‘
Example of SVR operation
Example of Electronic Shutter Operation 2
Readout timing Integration time
Shutter timing I Communication period
Time base -
XVS
‘ SVS =0 ‘ ‘ SVS =1 ‘ ‘ ‘
SPL1=0 ‘spu =1

XHS
N

Sensor internal
V drive

Ae &/ d

N @ N
7 x\% 7S - %\2\%

Ve
-\6‘ R

V-BLK V-BLK V-BLK V-BLK V-BLK V-BLK

Frame6 ‘

Frame1 Frame2 Frame3 Frame4 Frame5

Output timimg

Example of SVR and SPL operation
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Signal Output
Output Pin Settings

The output formats of this sensor support Low voltage LVDS serial (4 ch /8 ch/ 10 ch switching) DDR output.
Each mode is set using the register OPORTSEL [2:0]. The table below shows the output format settings.

Settings for Output Format

Register details (Chip ID = 02h)
Register name Initial Setting Description
9 Register Address bt | value value P
details ():1’c
oh Low voltage LVDS serial 10 ch DDR
output
' (3059h) ’
3h Low voltage LVDS serial 4 ch DDR output
Setting prohibited other than above.

Each output pin is shown in the table below when setting low-voltage LVDS serial 4 ch/8 ch/10 ch output.

Output Pins for Low voltage LVDS Serial mode

Low voltage LVDS serial DDR output

DLOP/DLOM 4 ch output 8 ch output 10 ch output
DLOPA / DLOMA Hi-Z Hi-z CH9
DLOPB/ DLOMB Hi-Z CH7 CH7
DLOPC / DLOMC Hi-Z CH5 CH5
DLOPD / DLOMD CH3 CH3 CH3
DLOPE / DLOME CH1 CH1 CH1
DLOPF / DLOMF CH2 CH2 CH2
DLOPG / DLOMG CH4 CH4 CH4
DLOPH / DLOMH Hi-Z CH6 CH6

DLOPI / DLOMI Hi-Z CH8 CH8
DLOPJ / DLOMJ Hi-Z Hi-z CH10
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Low-voltage LVDS serial 4 ch / 8 ch / 10 ch output format is shown in the figure below.

When setting 4 ch, after four data of SAV is output in the order of CH1, CH2, CH3 and CH4 pixel data is

repeatedly output in the same order and then four data of EAV is output in the same order to CH1, CH2, CH3 and

CH4 respectively.

When setting 8 ch, after four data of SAV is output in the order of CH1 to CH8 pixel data is repeatedly output in the

same order and then four data of EAV is output in the same order to CH1 to CH8 respectively.

When setting 10 ch, each pixel data is also output in the same order as well as the 4 ch and 8 ch setting.

Data is sent MSB first. For details, see drive timing in each mode in the section of "Operation Mode".

10 ch

4 ch

DCK

DCK

Uy U Cli4 Uy Uiy Uiy Uy Uiy Wy Wy
AV3 Av3 AV3 AV3 AV3 AV3 Av3 AV3 AV3 Av3
pig pig pig pig pig pig pig pig pig pig
AV3 AvV3 AV3 AV3 AV3 AV3 Av3 AV3 AV3 Av3
pug pug pug pug puz pugz pug puz pug pug
AV3 AV3 AV3 AV3 AV3 AV3 AV3 AV3 AV3 Av3
st st IsL st st i i) ) Is) sL
AV3 AV3 AV3 AV3 AV3 AV3 AV3 AV3 AV3 Av3
uoL d L+uoL d T+UOL d E+U0L d p+UOL d G+uQlL d 9+U0L d L+u0L d 8+U0L d 6+U0L d
0 & 3 d z l € d 14 d S d 9 d L d - 8 d 6 d
Uiy Uy Uiy Wy Wy Uiy Wy Uiy Uiy Uiy
AVS AVS AVS AVS AVS AVS AVS AVS AVS AVS
pig pig pig pig pig pig pig pig pig pig
AVS AVS AVS AVS AVS AVS AVS AVS AVS AVS
pug pug pug pug pug puz pug pug pug pug
AVS AVS AVS AVS AVS AVS AVS AVS AVS AVS
s s s s s s s s sl sl
AVS AVS AVS AVS AVS AVS AVS AVS AVS AVS
- N ™ < 1o) © ~ © ) =)
I I T I I I I I I T
O O (@] O O (@] (@] (@] O )

Uiy Uy U Uy W Uy U Wy Uiy U Uy U Wy
AV3 AV3 AV3 AV3 — AV3 AV3 AV3 Av3 AV3 AV3 AV3 AV3
pig pig pig pig ] pig pig pig pig pig pig pig pig
AV3 AV3 AV3 AV3 — AV3 AV3 AV3 I\ El AV3 AV3 AV3 AV3
pug pug pug pug ] pug pug pug pug puz pug puz puz
AV3 AV3 AV3 AV3 — AV3 AV3 AV3 I\ El AV3 AV3 AV3 AV3
Sl sl sl sl — sl sl sl sl sl sl sl sl
AV3 AV3 AV3 AV3 — AV3 AvV3 AV3 Av3a AvV3 AV3 AV3 AV3
w g Ly g 2y g ey g W u g 1sug 4 zHg g g gy g g stug gy o+ug g gy

c S
O | =
0 | =
od td g td = | °d bd ed td vd °d °d td
Uiy Uiy Uiy Wy W Wy Uiy Wy Uy Uiy Wy Uy Wy
AVS AVS AVS AVS — AVS AVS AVS AVS AVS AVS AVS AVS
pig pig pig pig — pig pig pig pig pig pig pig pig
AVS AVS AVS AVS — AVS AVS AVS AVS AVS AVS AVS AVS
pug pug pug pug — pug pug pug puzg pug pug pug pug
AVS AVS AVS AVS — AVS AVS AVS AVS AVS AVS AVS AVS
s s s s — s s s s s s s s
AVS AVS AVS AVS — AVS AVS AVS AVS AVS AVS AVS AVS
s [aY] [s2} < X e N ™ < Te) © N [ee]
I I T I (@] I I I I I I I I
(@] (@] (@] O [a] O (@] O (@] (@] (@] (@] (@]

Low-voltage LVDS Serial 4 ch / 8 ch / 10 ch Output Format

88



SONY IMX178LQJ-C

Output Pin Bit Width Selection
The output pin width can be selected from 10-bit, 12-bit or 14-bit output using the register ODBIT.
Sync code is also output according to the output bit width selected by the register ODBIT.

Output Pin Bit Width Selection Setting Register

Register details (Chip ID = 02h) Initial
nitia
Register name A Setting value
9 Register details ddress bit value 9
():I°C
0Oh: 10 bit
59h 1h: 12 bit
ODBIT [1:0 — 1:0 1h
(1:0] (3059h) [1:01 2h : 14 bit
3h : Setting prohibited

ODBIT = 0h (Low voltage LVDS serial 10 bit output)

oCK  THTIIIHIIINIINT
CHx z =
(x = 1-10) C

MSB First
LSS N O Y e Y A
CHx |2 | @ |Elg b o8 =823 Elgg bz g s =g,
_ ISEESHESHESHRSHESH RSH RSN RSl <N o e el el e Il e I I Bl -
(x=110))@d |@ & |d|d|ad|a|d|d|ad|a|a|o|a|a|a|a|a|a |

Example of format output when Low voltage LVDS serial 10 bit output

ODBIT = 1h (Low voltage LVDS serial 12 bit output)

DCK T

CHx EE

(x = 1-10)

MSB First

DCK I_,I_II—II—,
cix [El8lz|e|Elg|e 2 8lg =|glE|gzlzgElz|e =8 E.
=1_1oh‘soooooooooo‘—“:‘\—‘—‘—‘—\—\—‘—‘—‘—\—:
(x g|R|le|d|a|c(a|d|a|a|a|a|g|a|a|a|a|a|a|ala|a|a|d

Example of format output when Low voltage LVDS serial 12 bit output

ODBIT = 2h (Low voltage LVDS serial 14 bit output)

DCK I
CHx §° - .
(x=1-10) | o

MSB First

DCK

%
D

CHx 2l¥ T |9 || @ ElglElElelalElgl ¥l RElEelmlTSlElElESlE
o o o o o o o o o o = = — — — - -~ — — ~— ~— ~—
x=110) |2 R 2|2 | e |a|a|a|a | a|a|a|a|F|a|lg|/a|a|a|a|a|a|a|a|a|a|a

Example of format output when Low voltage LVDS serial 14 bit output
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Internal A/D Conversion Bit Width Setting

The width of internal A/D conversion bits can be selected from 10 bits, 12 bits or 14 bits by the register ADBIT.
Selectable conversion bit width is restricted according to operating mode.

Output Signal Resolution Setting

Register details (Chip ID = 02h)
Initial
Register name Add Setting value
Register details ress bit value
():I’c
A/D conversion bit width setting
h: 10 bi
ADBIT 0Dh [1:0] 1h ('IJh' 12 z::
Dh ’ ’
(300Dh) 2h : 14 bit
3h : Setting prohibited
Output bit width setting
50h Oh: 10 bit
ODBIT — [1:0] 1h 1h: 12 bit
(3059h) 2h: 14 bit
3h: Setting prohibited

Output bit width setting

The set of output bit width is decided from A/D-conversion bit width and the operational mode. set up output bit
width with reference to the following table.

A/D bit width setting Output bit width setting
ADBIT [1:0] ODBIT [1:0] Normal operation 2 x 2 Binning

Oh 10 bit Recommended setting Setting prohibited

Oh 10 bit 1h 12 bit Setting prohibited Recommended setting
2h 14 bit Setting prohibited Setting prohibited
Oh 10 bit Setting prohibited Setting prohibited

1h 12 bit 1h 12 bit Recommended setting Setting prohibited
2h 14 bit Setting prohibited Recommended setting
Oh 10 bit Setting prohibited Setting prohibited

2h 14 bit 1h 12 bit Setting prohibited Setting prohibited
2h 14 bit Recommended setting Setting prohibited
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Readout Viewing Angle

IMX178LQJ-C

The registers related to readout viewing angle setting are shown in the table below.

Registers Related to Readout Viewing Angle

Register details (Chip ID = 02h) Initial
Register name ) ) Address . Setting value
Register details 0 2c bit value
00h: All-pixel cropping
OEh 01h: HD 1080p
MODE [5:0] — (300Eh) [5:0] 00h 23h: 2 x 2 binning
24h: HD 720p 2 x 2 binning
Others: Setting prohibited
Oh: All pixel (6 M, HD 1080, HD 720)
OFh 1h: Window cropping (4:3)
WINMODE [3:0] — (300Fh) [7:4] Oh 2h: Window cropping (5:4)
3h: Window cropping (16:9)
4h to Fh: Setting prohibited

Output Sighal Range

The sensor output has 10 bit, 12 bit or 14 bit gray scale according to the setting. The output is not performed at full
range and the range is the values shown in the table below.
The gray scale at maximum level is output only in the sync code. See the item of "Operating Modes" and "Sync

Code" for the sync code.

Output Gradation and Output Range

Output value
Output Gradation
Min. Max.
10 bit 001h 3FEh
12 bit 001h FFEh
14 bit 001h 3FFEh
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Register Hold Setting

Register setting can be transmitted with divided to several frames and it can be reflected globally at a certain frame
by the register REGHOLD. 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

XVS ‘

) Register details (Chip ID = 02h) .
Register - Initial Setting value
name Register Addriss bit value 9
details ():1°C
07h Oh: Invalid
REGHOLD — [0] oh nvaid
(3007h) 1h: Valid (register hold)
I Communication period

IMX178LQJ-C

REGHOLD =1 Register setting A

XHS

Register setting B

Register setting C

Register
setting D REGHOLD=0

Register A
is not reflected.

w
'

Register B
is not reflected.

y
L
'

Register C
is not reflected.

LA
m

Register A
Register B

Register C

.
>
.
>

Register Hold Setting
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Software Reset

Software reset can be performed by register setting using the register SW_RESET.

However, the communication to continuous address can not use. In 1°C communication, sensor not return ACK when
SW_RESET is transferred.

Sensor reset is performed by setting SW_RESET = 1. The registers become initial state and standby 500 ns after
setting SW_RESET =1.

(The SW_RESET signal returns to "0" automatically.) DLOPx, DLOMx, DCKPx and DCKMx become standby (Hi-Z).
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) Initial
Register name Register Address bit value Setting value
details ():’C '
09h Oh: Normal operation
SW_RESET — 0 Oh
- (3009h) [0] 1h: Reset

Software Reset

SW_RESET =1 Write , .
- The register value

SW_RESET automatically returns to 0.
4 500lns]
/
XCE
4-wire < SCK ,,"' High
. Y,
SDI )( DATA [7:0]
o
—
scL High
’rc < )
SDA DATA [7:0] ‘ High
N
DLOPx / DLOMx | DATA Standby : Hi-z
XVS / XHS -
(Slave mode) ngh

XVS / XHS - ) -
(Master mode) ____ ngh B} High

Software Reset
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Mode Transitions

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 of one frame generates during mode transition. An
invalid frame of one frame generates 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.

When changing input INCK frequency (register FREQ [1:0] ) or when operating mode transition that changes output
bit width (register ODBIT[1:0]) or number of output channels (register OPORTSEL [2:0]), always start the operation
via sensor standby after changing mode during standby following the standby cancel sequence.

When changing input INCK frequency, 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 frquency change.

Number of Invalid Frames Generated during Mode Transitions

Number of

Mode transition invalid frames

N Window cropping
5.0 M (4:3)
N Window cropping
5.2 M (5:4) QSXGA
All-Pixel Scan R All-Pixel Scan
6.3 M (3:2) 1.6 M (3:2) 2 x 2 Binning
R Window cropping
1.3 M (4:3) 2 x 2 Binning
R Window cropping
1.3 M (5:4) QSXGA 2 x 2 Binning 1
Window cropping R
5.0 M (4:3)
Window cropping R
5.2 M (5:4) QSXGA
All-Pixel Scan R All-Pixel Scan
1.6 M (3:2) 2 x 2 Binning 6.3 M (3:2)
Window cropping R
1.3 M (4:3) 2 x 2 Binning
Window cropping R
1.3 M (5:4) QSXGA 2 x 2 Binning

Mode transition Number of invalid

frames
) ) — HD 1080p
Window cropping
5.3 M (16:9) HD 720p
2 x 2 Binning
HD 1080p — ) ) 1
Window cropping
HD 720p - 5.3 M (16:9)
2 x 2 Binning
HD 1080 HD 720p
P 2 x 2 Binning
HD 720p N HD 1080p 2
2 x 2 Binning
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Communication
timing

V8 | | |

—— Read out timing (valid) [N

HMAX (only in master mode)
VMAX (only in master mode)
(The setting value changes in same time is prohibited)

XS W W

Sensor internal

V drive
OUtpUt VBLK Frame VBLK vek| Frame V_BLK‘ Frame ‘
. N-1 N+2
timing

Valid frame Invalid frame ~ Valid frame Valid 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.
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Power-on / off Sequence

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 V power supply (DVDD) —1.8 V
power supply (OVDD) — 2.9 V power supply (AVDD). In addition, all power supplies should finish rising within
200 ms.

2. The register values are undefined immediately 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 (OVDD).

Start the input of INCK after turning the level of XCLR into the high.

4. Make the sensor setting by register communication after stabilizing the input of the master clock (INCK).

A period of 20 us or more should be provided after setting XCLR High before inputting the communication enable
signal XCE. In the I°C communication, fix the level of XCE to the high.

w

<200 ms

2.9 V power supply (AVpp)

L o8V
B _>0ms“20m

1.8 V power supply (OVpp)

/17 /
7 1.2 V power supply (DVpp)_

> 500 ns N
XCLR
INCK zoms™ W
XCE Rise up afterOVpp [ »
> 20 s

XVS  In slave mode : Rise up after OVpp
/ XHS In master mode: depends on the 1.8 V power supply rise.

Power-on Sequence
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Power-off Sequence

Turn Off the power supplies so that the power supplies fall in order of 2.9 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, XMASTER, XVS, XHS) to 0 V or high impedance before the
1.8 V power supply (OVpp) falls.

<200 ms

) J

2.9V power supply (AVpp)

>0ms _ 20ms
1.8 V power supply (OVpp) \

1.2 V power supply (DVpp) \ \

\

Power-off Sequence
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Sensor Setting Flow after Power-on

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. For details after
"Standby cancel" until "Wait for image stabilization", see the item of "Standby mode".“Standby setting (power saving
mode) can be made by setting the STANDBY, STBEXPL and STBLOGIC register to “1” during “Operation”.

| Start |

v

| Pin settings |

v

| Power-on |

System clear
XCLR pin : Low — High

v

| INCK input |

v

| Register initial settings |

»i

A 4
| Register settings |

v

Standby cancel

STANDBY =0 .
STBEXPL = 1 ( initial value) (pi\tigrdsb;'vzemg )
STBLOGIC = 1 (initial value)
¢ STANDBY = 1
_ STBEXPL = 1
Wait >1ms STBLOGIC = 1
v 7Y
STANDBY =0
STBEXPL =0
STBLOGIC =0 XVS and XHS input stop
A

v

Wait for internal regulator stabilization
>16 ms

v

| XVS and XHS input start |

v

| Wait for image stabilization |
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 master mode.

IMX178LQJ-C

For details of "Power on" to "Reset cancel”, see the item of "Power on sequence” in this section. For details after
"Standby cancel" until "Wait for image stabilization", see the item of "Standby mode".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 saving mode) can be made by setting the STANDBY, STBEXPL and STBLOGIC register to
“1” during “Operation”. This time, set "master mode stop" by setting the register XMSTA to "1".

Register changes
Shutter
Gain
Other

Start

v

Pin settings

v

Power-on

v

System clear
XCLR pin : Low — High

v

INCK input

v

Register initial settings

«

\ 4

Register settings

v

Standby cancel

STANDBY =0
STBEXPL = 1 ( initial value)
STBLOGIC =1 (initial value)

Master mode stop
XMSTA =1

v

A

Wait > 1 ms

v

STANDBY =0
STBEXPL =0
STBLOGIC =0

Standby setting
(power save mode)

STANDBY =1
STBEXPL =1
STBLOGIC =1

v

Wait for internal regulator stabilization

>16 ms

v

Master mode start
XMSTA=0

v

XVS and XHS output start

v

Wait for image stabilization

v

Operation

A

Sensor Setting Flow (Sensor Master Mode)
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Peripheral Circuit
Power Pins

DVoo
12V

4.7 uF

H 1

Lo.1uF

H

4.7 uF

H.H

0.1 uF

H H

4.7 uF

e

0.1 pF

e

H H

4.7 uF

H H

0.1 uF

_L4.7 uF
T

&
0.1 pF
T H

4.7 uF

0.1 yF

4.7 uF

HH HH

0.1 uF

HH HH

4.7 uF

0.1 yF

e

e

0.1 uF

1000 pF

4.7 uF

HH +HH

0.1 uF

HH HH

GND

0.1 uF

H H

1000 pF

H H

VSSL1

VDDL2

VSSL2

VDDL3

VSSL3

VDDL4

VSSL4

VDDL5

VSSL5

VDDL6

VSSL6

VSSL7

VDDL8

VSSL8

VDDL9

VSSL9

VDDL10

VSSL10

VDDL11

VSSL11

VDDL12

VSSL12
VSSL13
VDDL14

VSSL14

VDDM1

VSSM1

VDDM2

VSSM2

VDDM3

VSSM3

VDDM4

VDDHA1

VSSM1

VDDH2

VSSH2

VDDH3

VDDH4

VSSH4

VDDH5

OVip
1.8V

1000 pF ——1 pF

HH HH

HH HH

1000 pF _—1 uF

H H

RS
1000 pF —_~1 uF
P - H

_LO.'I WF

_L1 uF

GND

AVpp
29V

H 1

0.1 pF

1pF

H_H

0.1 uF

4.7 uF

HH HH

Lot uF a7 pF

|

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

Low voltage LVDS receiver

Q
=3
©

ch7

ch5

ch3

ch1

ch2

ch4

ch6é

ch8

ch10

DCK1

DCK2

VY Y Y VY VY VYVYY

Terminal resistance: 100 Q
Isometric wiring of differential signal

IMX178LQJ-C

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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Other Pins
100Q
J1) INCK
OVpp
1.8 V
10 kQ 100
svas
OVpp
18 V
L

4-wire serial communication I2C communication

OVop
18 V

SDO (E1) OPEN

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.

102



SONY

IMX178LQJ-C
Spot Pixel Specifications
(Tj=60°C)
Maximum distorted pixels in each zone Measure
Type of Level i i ment Remarks
distortion Oto II" Effective m Ineffective
OB oB method
Black or white
pixels at high 30% < D 46 No evaluation criteria applied 1
light
White pixels in 56mvVs D 560 N.o e.valuati.on 9 .1/30 s .
the dark criteria applied integration
Black pixels at
) P D =75 mV 0 No evaluation criteria applied 3
signal saturated

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.

Spot Pixel Zone Definition

(1, 1) 6 OB side ignored area
(5,7) 8 i
Effective OB (3093, 14)
(1, 15) 8 Zonelll
(5,23) 78 Zonell’
(135, 101) 106 Zonell
(371, 207) 318 Zonel
(1019, 525) Zone0
1060
4 130 236 648 1060 648 236 131 3
(2078, 1584)
318 (2726, 1902)
106 (2962, 2008)
8 (3093, 2086)
8 (3096, 2094)
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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 5.2 pcs
10.0 mV or higher 3.3 pcs
24.0 mV or higher 1.7 pcs
50.0 mV or higher 1.0 pcs
72.0 mV or higher 0.8 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 the measurement condition to the standard imaging condition II, the device drive conditions should be
within the bias and clock voltage conditions. Configure the drive circuit according to the example and measure.

1. Black or white pixels at high light
After adjusting the luminous intensity so that the average value VG of the Gb / Gr signal outputs is 425 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 = ((Vig or Vik) / Average value of Vi) x 100 [%]

/ White pixel
Vig

ViK l L_\/‘S ¢K 4
T _f Vi(i=R,G,B,VG=425mV)
Black pixel f

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.

——

Level D Black Pixel Vsat (Min =945 mV )

3 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

No. | Pattern oy s in o 1o White pixel Black pixel Bright pixel
1 [ ) Same color Rejected Rejected Rejected
2 ° @ | Same color Rejected Rejected Rejected
3 ] Different color Allowed Allowed Allowed
4 Same color Rejected Allowed Allowed
S 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

n

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.)
When one or more spot pixels indicated “Rejected” is selected and removed.

Spot pixels indicated “Allowed” are not the subject of selected rejection. They are counted including
the number of allowable spot pixels by zone.
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
Zone Allowable pixels Size Level Lens aperture
Otoll 0 L=3 R=8% F=16
Means no stain over three lines or more.
Stain Zone Definition
3096(H
v (H)
20
\%
2H-V 2H-V
4 4
— 2080(V)
H H
20 20
—— ——
Zone0
\%
4 Zonel
Zonell

Stain Measurement Method

:

2

o

In the following measurement, set the measurement condition to the standard imaging condition Il, set the lens
diaphragm to F16, and adjust the luminous intensity so that the average value of the G channel signal output is 150
mV. Measure the local dip in the average value of the R / G / B channel signal output (VisL), 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 = (Vis./ 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.

Vi x 0.08

|

«— OB output

Signal output waveform of R/G/B channel
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Example of CRA Characteristics
(EPD = -30 mm)

10 Image Height CRA

9 (%) (mm) (deg)

M 0 0.0 0.00

° -~ 5 0.2 0.43

! f/ 10 0.4 0.85

/ . .
5 6 15 0.7 1.28
% 5 // 20 0.9 170
25 1.1 2.13
O 4 1

P 30 13 2.55

3 v 35 16 2.08

2 // 40 1.8 3.40

1 ,/ 45 2.0 3.83

0 50 2.2 4.25

10 20 30 40 50 60 70 80 90 100 55 2.5 4.67

Image height [%] 60 2.7 5.10

65 2.9 5.52

70 3.1 5.94

75 3.3 6.36

80 3.6 6.78

85 3.8 7.20

90 4.0 7.62

95 4.2 8.04

100 4.5 8.45

Optical center

Y

-a-

3089 pixels
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Marking

2-dimensicnal code

-~
.

=

=

A B C D EF G H
W %@@@@@@@ @

2 Qoovoo o

Il ooV
|, 0000000000000
5 000Q0 1y /o0Q0Q
if 22200 oo
T 20000 oo
| ocoooo 20000
9@@@@@@@@@@@@@B
e QOO0
R oo

12 Qoo

Index

Note:Foitowing characliers enter into "Y', and”2". {No Au coat)

Y:in English upeer case character, 0ne character
I Number, single number

DRAWING No. AM-B178LQJC-01{2D)
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Notes On Handling

1. Static charge prevention

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

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

(2) Use a wrist strap when handling directly.

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

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

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

2. Protection from dust and dirt

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

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

3. Installing (attaching)

(1) If a load is applied to the entire surface by 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. Preheatin
9 6010120
2. Temperature up (down) | +4 °C/s or less (- 6 °C/s or less)
Over 230 °C
3. Reflow temperature 10t0 30s
Max. 5 °C/s
4. Peak temperature Max. 240 £5 °C
Temperature
A
1
Peak 240 +£5 °C :L ——————————————————————————————— ; —/—a\\
1
230 °C ,L——————————————————————————————,ﬁ’——————}\
1 /! \
' Max. 5 °C/sl/ 3 3 \
1 \
180 °C i’ ”””””””””” : _’_’;::—’—‘1( Lﬁﬁﬂi \\\\—6 °Cls or less
! g |
150 °C I-——-——————- ~ ! 10t0 30s \
! +4°Cls /1 | \\\
L or Iess;/ " T60toi20s \
—~
- Preheating Reflow

(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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SONY

Package Outline

(Unit: mm)
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SONY IMX178LQJ-C
Revision History
Date of Ver Page Contain of Change
change
21-Nov-12 Rev1.0.0 First edition
21-Nov-12 Rev1.0.1 100 AVDD 2.7V — AVDD2.9V
27Nov-12 | Revioz | 47 /g'gsl"zg'_zs)ca” 54MHz 10ch  2097fps  14bit  HMAX=  0347h  —  0348h
/g'gsl"zg'_zs)ca” 54MHz 10ch 20.97fps  12bit HMAX= O1EEh —  OIEFh
/g'gsl"zg'_zs)ca” 54MHz 8ch 20.97fps  12bit  HMAX=  0257h  — 0258h
Q'ga’zg'_gca” 54MHz 8ch 20.97fps  10bit HMAX= O0IFth  —  OIF8h
50 ‘S’V(')”,\;Ij‘a"_g)mpp'”g 54MHz 10ch 29.97fps  14bit  HMAX=  0347h  — 0348h
Window cropping . _
5.0M (4:3) 54MHz 10ch 29.97fps 12bit HMAX = 0332h — 0333h
Window cropping . _
5.0M (4:3) 54MHz 10ch 29.97fps 10bit HMAX = 02B4h — 02B5h
Window cropping . _
5.0M (4:3) 54MHz 8ch 59.94fps 10bit HMAX = 01ACh — 01ADh
Window cropping : _
5.0M (4:3) 54MHz 8ch 29.97fps 10bit HMAX = 01ACh — 01ADh
Window cropping ) _
5.0M (4:3) 54MHz 4ch 29.97fps 12bit HMAX = 03E8h — 03E%Sh
Window cropping : _
5.0M (4:3) 54MHz 4ch 29.97fps 10bit HMAX = 034Eh — 034Fh
Window cropping
53 5.2M (5:4) 54MHz 10ch 29.97fps 14bit HMAX = 0347h — 0348h
QSXGA
Window cropping
5.2M (5:4) 54MHz 10ch 29.97fps 12bit HMAX = 0332h — 0333h
QSXGA
Window cropping
5.2M (5:4) 54MHz 10ch 29.97fps 10bit HMAX = 02B4h — 02B5h
QSXGA
Window cropping
5.2M (5:4) 54MHz 8ch 29.97fps 12bit HMAX = 01F7h — 01F8h
QSXGA
Window cropping
5.2M (5:4) 54MHz 4ch 29.97fps 12bit HMAX = 03E8h — 03E%Sh
QSXGA
Window cropping
5.2M (5:4) 54MHz 4ch 29.97fps 10bit HMAX = 0338h — 0339h
QSXGA
All-Pixel Scan X _
56 1.6M (3:2) 2x2 Binning 54MHz 10ch 29.97fps 12bit HMAX = 0248h - 0249h
All-Pixel Scan X _
1.6M (3:2) 2x2 Binning 54MHz 10ch 29.97fps 10bit HMAX = 01EEh — 01EFh
All-Pixel Scan h f b _ h h
1.6M (3:2) 2x2 Binning 54MHz 8¢ 29.97fps 12bit HMAX = 02CA — 02CB
All-Pixel Scan 54MH 4ch 29.97f 10bit  HMAX= 0257h 0258h
1.6M (3:2) 2x2 Binning z c 97fps it = -
Window cropping
59 1.3M (4:3) 54MHz 10ch 59.94fps 12bit HMAX = 01A3h — 01A4h
2x2 Binning
Window cropping
1.3M (4:3) 54MHz 10ch 29.97fps 12bit HMAX = 01EEh — 01EFh
2x2 Binning
Window cropping
1.3M (4:3) 54MHz 10ch 29.97fps 10bit HMAX = 01B7h — 01B8h
2x2 Binning
Window cropping
62 1.3M (5:4) QSXGA 54MHz 10ch 59.94fps 12bit HMAX = 01A3h — 01A4h
2x2 Binning
Window cropping
1.3M (5:4) QSXGA 54MHz 10ch 29.97fps 12bit HMAX = 01EEh — 01EFh
2x2 Binning
68 HD 1080p 74.25MHz 10ch 30.00fps 14bit HMAX = 05DBh — 05DCh
47 Window Arbitrary Cropping 54MHz 10ch 29.97fps 14bit HMAX = 0347h — 0348h
Window Arbitrary Cropping 54MHz 10ch 29.97fps 12bit HMAX = 01EEh — 01EFh
Window Arbitrary Cropping 54MHz 8ch 29.97fps 12bit HMAX = 0257h — 0258h
Window Arbitrary Cropping 54MHz 8ch 29.97fps 10bit HMAX = 01F7h — 01F8h
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Eha;ﬁ;ef Ver Page Contain of Change
5-Feb-13 Rev2.0.0 1 Updated “CDS/PGA function”
5-Feb-13 Rev2.0.0 3 Updated “Operating temperature”
5-Feb-13 Rev2.0.0 10 Updated “Pin Configuration”
5-Feb-13 Rev2.0.0 14 Updated Table “DC Characteristics”
5-Feb-13 Rev2.0.0 15 Updated Table “Power Consumption”
5-Feb-13 Rev2.0.0 22 Add Graph “Spectral Sensitivity Characteristics”
5-Feb-13 Rev2.0.0 23 Updated Table “Image Sensor Characteristics”
5-Feb-13 Rev2.0.0 25 Updated “Measurement method”
5-Feb-13 Rev2.0.0 27 Updated “Register Communication Timing”
5-Feb-13 Rev2.0.0 37 Add “LP_MODE [7:0] register”
5-Feb-13 Rev2.0.0 37 Updated “GAIN [8:0] register”
5-Feb-13 Rev2.0.0 39 Updated “XHSOUTSEL [1:0] register”
5-Feb-13 Rev2.0.0 40 Updated “ WINWH[11:0] register”
5-Feb-13 Rev2.0.0 42 Updated Table “The register set up according to drive mode”
5-Feb-13 Rev2.0.0 43 Updated Table “Registers which must be changed from the default value”
5-Feb-13 Rev2.0.0 46 Updated Table “List of Sync Code”
5-Feb-13 Rev2.0.0 47 Updated Table “All-Pixel Scan 6.3 M (3:2) register setting details”
5-Feb-13 Rev2.0.0 50 Updated Table “Window cropping 5.0 M (4:3) register setting details”
5-Feb-13 Rev2.0.0 53 Updated Table “Window cropping 5.2 M (5:4) QSXGA register setting details”
5-Feb-13 Rev2.0.0 56 Updated Table “All-Pixel Scan 1.6 M (3:2) 2 x 2 Binning register setting details”
5-Feb-13 Rev2.0.0 59 Updated Table “Window cropping 1.3 M (4:3) 2 x 2 Binning register setting details”
5-Feb-13 Rev2.0.0 62 Updated Table “Window cropping 1.3 M (5:4) QSXGA 2 x 2 Binning register setting details”
5-Feb-13 Rev2.0.0 65 Updated Table “Window cropping 5.3 M (16:9) register setting details”
5-Feb-13 Rev2.0.0 68 Updated Table “HD1080p register setting details”
5-Feb-13 Rev2.0.0 71 Updated Table “HD720p 2 x 2 Binning register setting details”
5-Feb-13 Rev2.0.0 76 Updated Table “Window Arbitrary Cropping register setting details”
5-Feb-13 Rev2.0.0 79 Updated “Standby Mode”
5-Feb-13 Rev2.0.0 81 Updated “Gain Adjustment Function”
5-Feb-13 Rev2.0.0 84 Updated “Shutter and Integration Time Settings”
5-Feb-13 Rev2.0.0 89 Updated Figure “ODBIT = 2h (Low voltage LVDS serial 14 bit output)”
5-Feb-13 Rev2.0.0 94 Updated Table “Number of Invalid Frames Generated during Mode Transitions”
5-Feb-13 Rev2.0.0 96 Updated “Power-on Sequence”
5-Feb-13 Rev2.0.0 98 Updated “Setting Flow in Sensor Slave Mode”
5-Feb-13 Rev2.0.0 99 Updated “Setting Flow in Sensor Master Mode”
5-Feb-13 Rev2.0.0 103 Updated “Spot Pixel Specifications”
5-Feb-13 Rev2.0.0 105 Updated “Measurement Method for Spot Pixels”
15-Mar-13 Rev2.0.1 42 Updated “The register set up according to drive mode”
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Date of Ver Page Contain of Change
change

4-Jun-13 Rev3.0.0 1 Deleted “Recommend lens F number”

4-Jun-13 Rev3.0.0 8 Updated the title of the figure “Pixel Array”

4-Jun-13 Rev3.0.0 15 Updated “Power Consumption”

4-Jun-13 Rev3.0.0 18 Updated “AC Characteristics of Serial Communication”
4-Jun-13 Rev3.0.0 38 Updated “Register SHS1"

4-Jun-13 Rev3.0.0 44,45 Updated “Operation Modes”

4-Jun-13 Rev3.0.0 47.50,53 Updated “register setting details of each operation mode”

0 56,59,62,76 | P 9 9 P

4-Jun-13 Rev3.0.0 80 Updated “Description of Slave Mode and Master Mode”
4-Jun-13 Rev3.0.0 93 Updated “Description of Software Reset”

4-Jun-13 Rev3.0.0 94,95 Updated “Description of Mode Transitions”

4-Jun-13 Rev3.0.0 96 Updated “Power-on Sequence”
28-Aug-13 E13819 3 Updated “Operating guarantee temperature and Storage guarantee temperature”
28-Aug-13 E13819 20 Updated “Output load capacitance”
28-Aug-13 E13819 22 Updated "Spectral Sensitivity Characteristics”

48,51,54,57
28-Aug-13 E13819 60,63:66,69 Updated “Pixel Array Image”
74,77

28-Aug-13 E13819 86 Updated Notice of Long Exposure Operation
28-Aug-13 E13819 109 Updated “Marking”
28-Aug-13 E13819 112 Updated “Package Outline”

6-Sep-13 E13819A39 74 Updated “Image Drawing of Window Arbitrary Cropping Mode”
25-Oct-13 E13819B3X 3 Update “Storage guarantee temperature”

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