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Gpixel

+ COMPANY

Founded in 2012 by experienced CMOS Iimage sensor

2012 . . . .
Founding designers and semiconductor physicists, Gpixel
| - works In close cooperation with our customers and
- | an o 2 ‘ business partners to produce advanced CMOS image
“-{ e s ]
W(ES - sensors for use all over the world. From our offices In
2 e Products

Changchun (headquarters), Hangzhou and Dalian

Advanced CMQOS image sensors
e a3 ,China, Antwerp, Belgium (European design center)

N y and Tokyo, Japan (Japanese design center). We are

committed to delivering innovative and specialized

Vision . i - .
_ | _ : _ | _ high-end CMOS image sensor solutions to our global
Gpixel (HKEX: 3277) delivers off-the-shelf and semi— or fully-customized CMOS image

Focus on technology customer base

sensors that meet the demands of scientific, industrial, professional and medical imaging Insist on innovation

markets. At Gpixel our seasoned, multidisciplinary team of experts are passionate about

_ _ _ _ : _ : Gpixel has created a broad portfolio of products
pushing the boundaries of image sensing technologies. As a proven designer and supplier of _ _ _ _ e, _
_ _ _ covering automation & inspection, scientific imaging,
advanced CMOS image sensors, we develop solutions that meet the exacting demands of our

_ _ medical imaging, video & photography, and traffic &
target markets with the added benefits of volume production.

transportation.
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Gpixel

» Vancouver
Antwerp | Changchun _ |

South Korea Japan United States

Seoul Tokyo Los Angeles

Hangzhou @
Dalian

An international R&D team
with deep technical expertise

Global R&D Center, the team maintains
close communication and efficient
collaboration.




Technology

(®© Global Shutter Pixels

e The entire pixel array can start and end exposure at the same time.
e Advanced charge-domain global shutter pixels can realize single-electron level readout noise.

e Dual microlens array design effectively optimizes shutter efficiency.

Exposure Start  ;---eeeseeeneen Exposure Stop Exposure Start ;------- SEERTLE - Exposure Stop
Global Reset : i ;-=rw=sereeeee Line Readout Line Reset i i smeeeeemeeesse: Line Readout
2 2
o o
2 2
o o
Time : ‘ Time

Global shutter

Rolling shutter

(©® Low Noise, High Speed, High Dynamic Range

e Correlated multiple sampling technology can achieve read noise less than a single electron.
e Using interleaved time-sharing high-speed circuit design, data rates up to 1Tbps are possible.

e Dual-gain circuit designs achieve >100 dB dynamic range in a single exposure.
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(© Time Delay and Integration

¢ |n low-light environments, TDI can provide both fast scanning and high image quality while optimiz-
Ing detection efficiency.

e Forthe same scanning speed, compared with ordinary line array sensors, less illumination is required
and the system's energy consumption is lower.

e TDI is ideal for the inspection of wafers, PCBs, and displays, as well as for high throughput gene
sequencing.

Scanning orientation

—

TSignal intensity

Object motion
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Frontside Backside
[lluminated(BSI)

@ Backside-illumination llluminated(FSI)

On-chip micro lens —
Color filter

o Gpixel's self-developed backside-illumination

technology achieves peak quantum efficiency over
95%.

e The spectral range can be extended from the

Metal Wiring

light receiving surfaee|

ultraviolet to the near infrared. mh e B o
Photo | Photo || Photo
diode | diode | diode

e The addition of Gpixel's Pulsar technology extends i N 1

the range into the soft xray region.

Silicon Bulk

3D Stacked BSI
(hybrid stacking)

(® Advanced Wafer Stacking

On-chip micro lens

e Pixels and supporting circuits are independently Color filter
designed and the separate wafers are bonded Pixel Array { | v Yy
: . BE1-C15-Wafer 1. Photo
together through copper interconnections. d diode
|

e Stacked chip architectures provide small size, s Metal Wiring

fast read-out rate and high integration.

‘Wafer
Wafer

I CIS

Loi

Silicon Bulk

(® Large-Area and High-Resolution Chip Design

e Breaks through the lithography limit of 24 mm x 32 mm in a single pass.

e Related design expertise allows for stitching of even dense pixel designs with minimization of boundary artifacts.

Photo | Photo j§ Photo
diode | diode

diode

Silicon Bulk

BSI CIS Wafer

Logic Wafer

|
-

>

jab)
[72)
-~

Print on silicon -no size limitation Wafers Silicon
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Gpixel

Applications

a

" Astronomical'@bservations

e
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10

X-ray Imaging
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Gpixel

Product Contents 9 families of standard products, meeting the needs of multiple industries

GMAX4002 GMAX3405
GMAX2505 GMAX2509
GMAX3809 GMAX3412 GCINE3243
: GMAX4416 GMAX2518 1 1 " 28 GCINE4349
L | GMAX2424BSI GMAXO0505
GMAX4651 GMAX3265
GMAX32103 GMAX64104
GMAX32152 GMAX15271BSI
GSPRINT2001BS| GLR1205BSI-S GLR1202BSI-L
GSPRINTE502BS| GLR1402BSI-M GL1402
e em oo 8
— i [
22 32 :,::1 ZBSI GLO816 GLT5009BSI
GSPRINTA5? GLT5008BSI GLT5016BSI
GL7008 GL3516

GSENSE2020BSI GSENSE6504BS
GSENSE400BSI GSENSE4040BS
GSENSE6060 GSENSE6060BS 37- 50
GSENSE3243BSI GSENSE6510BS
GSENSET081BSI GSENSEITS517BS
GSENSE64105BSI

GXS1508/GXSM1508 79 - 82

i [ B 51 _54 GIR1201/GIR2505 83-86

CUSTOM DEDIGN
GTOF0503 5 5- 58 CUSTOM SEMI-CUSTOM
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GMAX | GSPRINT | GSENSE | GLUX | GTOF | GCINE | GL | GXS | GIR

Area Scan CMOS Image Sensor

GMAX i1s Gpixel's global shutter sensor family, designed to take full advantage of high-speed indus-
trial camera interfaces while providing the performance and features required for imaging-as-mea-
surement applications like factory inspection, automation, traffic monitoring and aerial mapping. In
the GMAX portfolio, Gpixel offers global shutter pixel sizes ranging from 1.5 pmto 6.4 um and reso-
lutions from 2.4 MP to 271 MP. Four C-Mount compatible sensors utilizing a 2.5 ym pixel are pin

and footprint compatible for easy integration.

GMAX4002 GMAX3405 GMAX2505 GMAX2509 GMAX3809
GMAX3412 GMAX4416 GMAX2518 GMAX2424BSI GMAXO0505

GMAX4651 GMAX3265 GMAX32103 GMAX32152 GMAX64104
GMAX15271BSI

Product Family Features

* Global Shutter * 1/1.7"-Medium

* 2.4 MP-271 MP * High Speed
Applications

» Automation & Inspection * Traffic & Transportation

» Video Broadcasting * Medical Imaging
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2.4MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAXA4002 is a 1/1.7" optical format image sensor with 2048 x 1200 effective pixels. Featuring an advanced charge domain
global shutter pixel, GMAX4002 operates with true CDS for low noise and high dynamic range. Gpixel's Red Fox technology is
employed to deliver enhanced QE for NIR applications. GMAX4002 is configurable through I2C. It integrates both sub-LVDS and
MIPI interfaces, for frame rates of 344 fps and 166 fps respectively. GMAX4002 supports 2x2 on-chip binning to achieve higher
sensitivity and faster frame rate. It includes an on-chip sequencer and OTP functions. Assembled with a 74 pins CLCC package,

GMAX4002 enables a cost-effective camera solution, easy integration and high-reliability mass production.

Key Features and Benefits

- NIR Enhanced - Low Noise Global Shutter + On-chip Sequencer
- MIPI and Sub-LVDS Data Interfaces - One Time Programmable (OTP) Memory

Application

-Automation & Inspection -Logistic & Positioning -‘Metrology ‘Motion Capture
Specifications

Nr of Active Pixels 2048(H) x 1200(V) Optical Format 171.7°

Pixel Size 4um x4 um Photosensitive Area 8.2mmx 4.8 mm

Shutter Type Global shutter

Parasitic Light Sensitivity <-92 dB

Full Well Capacity 11.6 ke™ (12 bit,PGA gain 1.0x),11.0 ke™ (12 bit,PGA gain 1.0x)  Peak QE 73.7% (550 nm)
Temporal Noise 2.6 e™ (12 bit,PGA gain 3.8x),2.9 e~ (10 bit,PGA gain 3.8x) Angular Response >15° (80% Response)
Dark Current 8.3 e7/pixel/s (37°C) Max. SNR 40.6 dB (PGA gain 1.0x)

344 fps (10 bit,1.2G Sub-LVDS),229 fps (10 bit,800M Sub-LVDS)
195 fps (12 bit,800M Sub-LVDS),166 fps (12 bit,1.2G MIPI)

68.0 dB (12 bit,PGA 1.0x)

Max Frame Rate .
64.4 dB (10 bit,PGA 1.0x)

Dynamic Range

Output Format 8 ch Sub-LVDS. 4 ch MIPI Channel Multiplexing 8/4/2/1 (Sub-LVDS),4/2/1 (MIPI)

ADC 10/12 bit Max. Data Rate 9.60 Gbps (Sub-LVDS),4.8 Gbps (MIPI)
Chroma Mono,Mono (NIR enhanced),RGB Color Power Consumption <0.5W

Supply Voltage 3.3V (analog),1.8V — 3.3V (10),1.2 V (digital) Package 74 pins CLCC (16.6 mm x 12.9 mm)

Package Drawing
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GMAX3405

SMP GLOBAL SHUTTER CMOS IMAGE SENSOR
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GMAX3405 i1s a 2/3" optical format CMOS image sensor with 2448 x 2048 effective pixels and frame rates up to 164/100 fps In
10/12 bit mode with sub-LVDS interface and 73 fps over the 4 alternative MIPI DPHY channels. Based on a high-performance 3.4
um charge-domain global shutter pixel, GMAX3405 achieves a maximum full well capacity of 8.5 ke™ and minimum dark noise of
1.6 e~, delivering 66.9 dB linear dynamic range. Red Fox technology delivers QE of 75% (540 nm), and a NIR QE of 33% (850 nm).
GMAX3405 i1s housed In 176 pins ceramic LGA package, 17.6 mm x 15.8 mm outer dimensions, and pin-compatible to GMAX3412.

GMAX3405 is configurable through 12C or SPI, and supports features such as multislope HDR and short exposure time modes
making i1t an ideal solution for an easy integration into cost-sensitive applications in machine vision, industrial bar code reading,

logistics, and traffic.

Key Features and Benefits

- 5 MP Resolution - Charge Domain Electronic Global Shutter - NIR Enhance
- Multi-Slope HDR - One Time Programmable(OTP) Memory

- High Speed and Good PLS and Angular Response

- Ultra-Short Exposure Time (1us)

Application

-Automation & Inspection -Intelligent Transport Systems

Specifications

Nr of Active Pixels 2448(H) x 2048(V) Optical Format 2/3"

Pixel Size 3.4 pmx 3.4 ym Photosensitive Area 8.3 mmx 7.0 mm

Shutter Type Global shutter Parasitic Light Sensitivity -88 dB

Full Well Capacity - o 212 L, PRIy Temporal Noise ;g e” (12 bit, PGA gain 16.8x)
8.4 ke~ (10 bit, PGA gain 1.0x) .0 ™ (10 bit, PGA gain 2.0x)

Peak QE 75% (540 nm) Angular Response >15° (80% Response)

Dark Current 4.4 e”/pixel/s (33.9 °C) Max. SNR 39.3dB

Dynamic Range 66.9 dB Max Frame Rate 264 fps

Output Format 12 pairs of Sub-LVDS,4 lanes of MIP] Channel Multiplexing 12/10/8/6/4/2/1 (Sub-LVDS),4/2/1 (MIPI)

ADC 10/12 bit Max. Data Rate 14.4 Gbps

Chroma Mono (NIR enhanced), RGB Color Power Consumption <1.0W

Supply Voltage 3.6 V (pixel), 3.3 V (analog), 1.8 V— 3.3V (I0), 1.2 V (digital) Package CLCC 74 pins (16.6 mm x 12.9 mm)

Package Drawing
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5MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX2509

9MP GLOBAL SHUTTER CMOS IMAGE SENSOR
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Featured with world smallest charge domain global shutter pixel, GMAX2505 i1s the new member of GMAX series C-mount line Featured with world smallest charge domain global shutter pixel, GMAX2509 i1s the new member of GMAX series C-mount line
up after GMAX2505. It offers 5 MP (2600 x 2160) resolution in 1/2" optical format, operates with true CDS for low noise and high up after GMAX0505. It offers 4K (4200 x 2160) resolution in 2/3" optical format, operates with true CDS for low noise and high
dynamic range. In addition, it has excellent PLS and angular response thanks to the light pipe technology. dynamic range. In addition, it has excellent PLS and angular response thanks to the light pipe technology.

GMAX2505 supports 10 bit and 12 bit output and is offered in two speed variances matching industrial standard camera GMAX2509 supports 10 bit and 12 bit output and is offered in two speed variances matching industrial standard camera
Interface speeds. The full speed version consists of 20 sub-LVDS data output channels each running at maximum 960 MHz, Interface speeds. The full speed version consists of 32 sub-LVDS data output channels and each runs at maximum 960 MHz,
offering full resolution frame rate of 290 fps at 10 bit output and a total data throughput of 19.2 Gbps. The high frame rate offering frame rate of 290 fps at 10 bit. The global shutter and high frame rate limits image blur for 4K video applications and
Increases system throughput for industrial inline inspections and enables precise operation at high speed. Intelligent traffic system and increases throughput for industrial inline inspections.

Key Features and Benefits Key Features and Benefits

- 2.5 um Global Shutter Pixel - High Resolution GS in 1/2" Optical Format - High Resolution GS in 2/3" Optical Format - High Data Throughput > 26 Gbps

- High Data Throughput up to 19.2 Gbps - Low Noise Global Shutter - Low Noise Global Shutter - 2.5 uym Global Shutter Pixel

- Good PLS and CRA - Good PLS and CRA

Application Application

-Automation & Inspection -Logistic & Positioning -Metrology -‘Motion Capture -Automation & Inspection -Logistic & Positioning ‘Metrology -Motion Capture

Nr of Active Pixels 2600(H) x 2160(V) Optical Format 1/2° Nr of Active Pixels 4200(H) x 2160(V) Optical Format 2/3"

Pixel Size 2.5 umx 2.5 ym Photosensitive Area 6.5mm X 5.4 mm Pixel Size 2.5umx 2.5 um Photosensitive Area 10.5 mm x 5.4 mm

Shutter Type Global shutter Parasitic Light Sensitivity 65.5% (500 nm) Shutter Type Global Shutter Parasitic Light Sensitivity 65.5% (500 nm)

Full Well Capacity 6.7 ke™ (PGA gain 1.0x) Temporal Noise <-80.0 dB Full Well Capacity 6.7 ke™ (PGA gain 1.0x) Temporal Noise <-80.0 dB

Temporal Noise 1.8 e~ (12 bit,PGA gain 4x),3.9 e~ (10 bit,PGA gain 2x) Angular Response >13° (80% Response) Temporal Noise 1.8 e™ (12 bit,PGA gain 4x),3.9 e™ (10 bit,PGA gain 2x) Angular Response >13° (80% Response)

Dark Current 1.2 e /pixel/s (30°C) Max. SNR 38.2 dB (PGA gain 1.0x) Dark Current 1.2 e”/pixel/s (30°C) Max. SNR 38.2 dB ( PGA gain 1.0x)
Dynamic Range 65.5 dB (12 bit,PGA gain 2x),62.1 dB (10 bit PGA gain 2x) Max Frame Rate 290 fps (10 bit),121 fps (12 bit) Dynamic Range 65.5 dB (12 bit,PGA gain 2x),62.1 dB (10 bitPGA gain 2x) Max Frame Rate 290 fps (10 bit),121 fps (12 bit)
Output Format 20 ch Sub-LVDS Channel Multiplexing 20/10/8/6/4/2 Output Format 32 ch Sub-LVDS Channel Multiplexing 32/16/12/8/4/2

ADC 10/12 bit Max. Data Rate 19.20 Gbps ADC 10/12 bit Max. Data Rate 30.72 Gbps

Chroma Mono & RGB Color Power Consumption <0.6 W (12 bit),<0.9 W (10 bit) Chroma Mono & RGB Color Power Consumption <0.9 W (12 bit),<1.2 W (10 bit)
Supply Voltage 3.3V/1.3V (analog),1.8 V-3.3 V (10),1.3V (digital) Package 226 pins LGA (19.0 mm x 17.5 mm) Supply Voltage 3.3V/1.3V (analog),1.8 V-3.3V (10),1.3 V (digital) Package 226 pins LGA (20.3 mm x 17.5 mm)

Package Drawing

Package Drawing
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GMAX3412

12MP GLOBAL SHUTTER CMOS IMAGE SENSOR

9MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX3809 fits 4096(H) )(2::]'5:0(\/) (9 MP) resolution into a 1.1" image format with low noise, charge domain Global Shutter pixels GMAX3412 1s a 1.1" optical format CMOS image sensor with 4096 x 3072 effective pixels with frame rates up to 150/60 fps In
running at 65 fps (12 bit) ADC resolution per pixel. GMAX3809's 3.8 um pixel achieves a full well capacity of 11.5 ke~ and noise 10/12-bit mode with sub LVDS interface and 30 fps over the alternative 4 MIPI D-PHY channels. Based on a high-performance
of 3.6 e, delivering over 70 dB linear dynamic range. Similar to other GMAX products, the advanced pixel technology brings a 3.4 ym charge domain global shutter pixel, GMAX3412 achieves a max full well capacity of 9 ke™ and min dark noise of 1.8 e”,
Parasitic Light Sensitivity of -92 dB and excellent angular response >15° (80% response). Gpixel's Red Fox technology is delivering max 67.9 dB linear dynamic range. Red Fox technology delivers QE of 75% (540 nm), and a NIR QE of 33% (850 nm).
employed to deliver a NIR-enhanced QE of 30% (850 nm) for excellent performance in intelligent traffic systems. GMAX3412 i1s housed in 176 pins ceramic LGA package, 22.93 mm x 19.39 mm outer dimensions, and pin-compatible to
GMAX3809 is configurable through SPI or 12C and supports on-chip color offset calibration, LED flicker mitigation, multiple GMAX3405.
region HDR and OTP functions. GMAX3809 i1s housed in a 163-pins ceramic LGA package with outer dimensions of 27.1 mm X GMAX3412 i1s configurable through 12C or SPI, and supports features such as multislope HDR and short exposure time modes
17.9 mm and an LGA pad pattern optimized for reliable solder connections. The sensor assembly includes a double side AR making it an ideal solution for an easy integration into cost-sensitive applications in machine vision, industrial bar code reading,
coated cover glass lid. logistics, and traffic.
Key Features and Benefits Key Features and Benefits
- Low Noise Global Shutter - Excellent PLS and Angular Response - 12 MP Resolution - Charge Domain Electronic Global Shutter - NIR Enhance
- On-chip Color Offset Calibration - One Time Programmable(OTP) Memory - High Speed and Good PLS and Angular Response - Multi-Slope HDR
Application Application
-Automation & Inspection ‘Intelligent Transport Systems ‘Automation & Inspection ‘Intelligent Transport Systems
Specifications Specifications
Nr of Active Pixels 4096(H) x 2160(V) Optical Format 1.17 Nr of Active Pixels  4096(H) x 3072(V) Optical Format 11"
Pixel Size 3.8pmx 3.8 um Photosensitive Area 15.6 mm x 8.2 mm Pixel Size 3.4umx 3.4 um Photosensitive Area 14.0 mm x 10.5 mm
Shutter Type Global Shutter Peak QE 61.7% (540 nm) Shutter Type Global Shutter Peak QE -88 dB
Full Well Capacity 11.2 ke& Parasitic Light Sensitivity -92 dB Full Well Capacity 9.0 ke™(12 bit, PGA gain 1.0x),7.6 ke~ (10 bit, PGA gain 1.0x)  Parasitic Light Sensitivity 75% (540 nm)
Temporal Noise 3.3 e"(Analog gain 1.0x) Angular Response >15° (80% Response) Temporal Noise 1.8 e7(12 bit, PGA gain 12.19x),7.8 e(10 bit, PGA gain 1.0x) Angular Response >15° (80% Response)
Dark Current 31.5 e”/pixel/s (41°C) Max. SNR 40.5 dB Dark Current 81.6 e /pixel/s (58.6°C) Max. SNR 39.5dB
Dynamic Range 70.7 dB Max Frame Rate 54 fps Dynamic Range 67.9 dB Max Frame Rate 150 fps
Output Format 8 ch Sub-LVDS Channel Multiplexing 8/4 Channel Multiplexing 16/14/12/10/8/6/4/2/1 (Sub-LVDS),4 (MIPI) Output Format 16 ch Sub-LVDS,4 lanes MIPI
ADC 12 bit Max. Data Rate 7.68 Gbps ADC 10/12 bit Max. Data Rate 20.48 Gbps
Chroma Mono (NIR enhanced),RGB Color Power Consumption <1.0W Chroma Mono (NIR enhanced), RGB Color Power Consumption 1.7TW
Supply Voltage 3.3V/3.6 V (analog),1.8 V-3.3 V (10),1.2 V (digital) Package 163 pins LGA (27.1 mm x 17.9 mm) Supply Voltage 3.6 V (pixel),3.3 V (analog),1.8 V - 3.3V (10),1.2 V (digital) Package 176 pins LGA (22.93 mm x 19.39 mm)
Package Drawing Package Drawing
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5MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX4416 is a 1.6" (25.5 mm) optical format CMOS image sensor with 4096 x 4096 (16.7 MP) effective pixels. Using
advanced processing technology, the 4.4 pm global shutter pixel achieves a max full well capacity of 14.5 ke™ and min dark
noise of 2.6 e”, delivering max 74.9 dB linear dynamic range and 41.8 dB SNR. On-chip analog binning increases the sensor full
well capacity to 60.7 ke and 47.8 dB SNR. Peak quantum efficiency is 71.1% (530 nm) and 30% (850 nm) due to its optimized
NIR process.GMAX4416 can reach 80 fps frame rate in 12 bit standard high-speed mode with 32 pairs 600 Mbps sub-LVDS. It
also supports 2 x 2 binning mode and a 2 x 2 binning HDR mode with frame rates of 42 fps and 80 fps respectively.

GMAX4416 is housed in 152 pins ceramic pPGA package, 31.70 mm x 30.40 mm outer dimensions.

Key Features and Benefits

- 4.4 ym Charge Domain Global Shutter Pixel - 16 MP Resolution - 1:1 Aspect Ratio

- Binning HDR Mode - Near Infrared Enhancement - Max Frame Rate: 80 fps
Application

-Automation & Inspection -Life Sciences -Microscopy ‘Motion Capture
Nr of Active Pixels 4096(H) x 4096(V) Optical Format 1.6"

Pixel Size 4.4 ym x 4.4 pm Photosensitive Area 18 mm x 18 mm

Shutter Type Global Shutter Peak QE 71.1% (530 nm)

Full Well Capacity 15 ke~ Parasitic Light Sensitivity <-91 dB

Temporal Noise <3.0e” Angular Response >15° (80% Response)

Dark Current < 5 e-/pixel/s (28°C) Max. SNR 41.6 dB

80 fps (STD) ,42 fps (HDR )

Dynamic Range 68.1 dB (STD),74.9 dB (HDR ),79.9 dB (Binning HDR) Max Frame Rate 80 fps (Binning HDR)

Output Format 32 pairs of Sub-LVDS Channel Multiplexing 32/16/14/12/10/8/6/4/2/1

ADC 12 bit Max. Data Rate 19.2 Gbps

Chroma Mono, RGB Color Power Consumption <1.5W

Supply Voltage 3.3V (analog),1.8 V- 3.3V (10),1.2 V (digital) Package 152 pins pPGA (31.70 mm x 34.00 mm)

Package Drawing
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GMAX2518

18MP GLOBAL SHUTTER CMOS IMAGE SENSOR

=

GMAX2518 has an optical format of 1" and features 18 Mega Pixel (4508 x 4096) Global Shutter pixels based on the proven
GMAX 2.5 ym architecture, operating with true correlated double sampling (CDS) for low read noise and high dynamic range. In
addition, the dual light pipe technology provides excellent PLS and angular response, with 32 pairs of sub-LVDS each run at 960
MHz, the sensor output with maximum 30.72 Gbps data, achieving maximum frame rate of 150 fps in 10 bit output and 64 fps In
12 bit output. The sensor integrates an on-chip sequencer, programmable through SPI, and 1s designed to be fully pin compatible
with GMAX0505, GMAX2509 and GMAX2505 to significantly shorten time to market for camera manufactures. GMAX2518 will be
assembled in a 19.5 x 20.8 mm 226-pins LGA ceramic package, which is mechanically compatible to fit into an industry standard

29 mm X 29 mm camera housing.

Key Features and Benefits
- 2.5 uym Global Shutter Pixel - > 64% Peak QE, < -80 dB Shutter Efficiency - High Speed and Good PLS

- High Data Throughput up to 30.72 Gbps - Max Frame Rate: 139 fps

- Mechanically Compatible with Industry Standard Camera

Application
-Automation & Inspection -Logistic & Positioning ‘Metrology

Nr of Active Pixels 4508(H) x 4096(V) Optical Format i

Pixel Size 2.5umx 2.5 ym Photosensitive Area 11.3mm x 10.2 mm

Shutter Type Global Shutter Peak QE 64.0% (520 nm)

Full Well Capacity 8.0 ke™ (PGA gain 1.0x) Parasitic Light Sensitivity <-80 dB

Temporal Noise 1.7 e~ (12 bit,PGA gain 4x),4.7 e” (10 bit,PGA gain 1.75x) Angular Response >12° (80% Response)

Dark Current 6.5 e”/pixel/s (45°C) Max. SNR 39.0 dB (PGA gain 1.0x)
Dynamic Range 66.9 dB (12 bit,PGA gain 1.75x),61.9 dB (10 bit,PGA gain 1.75x) Max Frame Rate 139 fps (10 bit),64 fps (12 bit)
Output Format 32 ch Sub-LVDS Channel Multiplexing 32/16/12/8/4/2

ADC 10/12 bit Max. Data Rate 30.72 Gbps

Chroma Mono & RGB Color Power Consumption <1.2W

Supply Voltage 3.3V/1.3V (analog),1.8 V-3.3 V (10),1.3 V (digital) Package 226 pins LGA (20.8 mm x 19.5 mm)

Package Drawing
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GMAXO0505

24MP ROLLING SHUTTER IMAGE SENSOR 26MP GLOBAL SHUTTER CMOS IMAGE SENSOR
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The GMAX2424BSI is a back-illuminated rolling shutter CMOS Iimage sensor featuring a diagonal size of 17.47 mm and an Designed with small 2.5 pm charge domain global shutter pixel, GMAX0505 offers the high resolution of 25 Megapixels within
effective resolution of 24.64 MP. It has a pixel size of 2.403 pm and offers high sensitivity, low noise, and high dynamic range. 1.1" optical format. Despite its small pixel pitch, GMAX0505 achieves more than 65% peak QE and excellent angular response
Combined with features such as global reset and low-power mode, the GMAX2424BSI presents an ideal choice for industrial thanks to the latest light pipe technology. In addition, with optimized tungsten shielding structure on top of the pixel's memory
Inspection applications. node, the sensor's shutter efficiency 1s more than 80 dB. GMAX0505 supports 10 bit and 12 bit output, and the frame rate 1s up
This sensor incorporates sub-LVDS and MIPI interfaces, supporting a high data rate of up to 1.2 Gbps per lane, and delivers a to 150 fps. The sensor is assembled in a ceramic Land Grid Array (LGA) package, allowing easy integration and mass production.
maximum frame rate of 60 fps in 10-bit sub-LVDS mode and 17 fps in 10-bit MIPI mode, providing an efficient and stable The superior performance and the cost-effective packaging of GMAX0505 offer camera manufactures great advantage over
solution for high-speed industrial inspection and similar applications. The GMAX2424BSI is housed in a 176 pins ceramic LGA various applications.

package. Its pinout I1s compatible with the GMAX3412 and GMAX3405 products, facilitating development efficiency.

Key Features and Benefits

Key Features and Benefits - 2.5 pm Global Shutter Pixel - High Resolution GS in 1.1" Optical Format
KE BRI Sourter Pixg R LynanucRange anasen sl - Optimized Tungsten Shielding Structure  NIR Enhanced — Red Fox
- Footprint-Compatible with GMAX3405 and GMAX3412 - MIPI & sLVDS Data Interface . High Speed and Good PLS . Pin-Compatible with GMAX2505, GMAX2509 and GMAX2518
Application Application
-Automation & Inspection -‘Metrology -Life Sciences -Logistics and Barcode Reading -‘Automation & Inspection -Logistic & Positioning ‘Metrology
Nr of Active Pixels 6016 (H) x 4096 (V) Optical Format 1.1 Nr of Active Pixels 5120(H) x 5120(V) Optical Format |79
Pixel Size 2.4 pm X 2.4 pym Photosensitive Area 14.4 mm x 9.8 mm Pixel Size 2.5 pm x 2.5 pm Photosensitive Area 12.8 mmx 12.8 mm
Shutter Type Rolling Shutter Peak QE 91.9% (510 nm) Shutter Type Global Shutter Peak QE 65.5% (500 nm)
Full Well Capacity 12.1 ke™ (12 bit & 10 bit) Angular Response  >20° (90% Response) Full Well Capacity 6.5 ke™ (PGA gain 1.0x) Parasitic Light Sensitivity <-go dB
Temporal Noise 1.3 e” (12 bit, Analog gain 16.0x),2.4 e” (10 bit, Analog gain 8.0x) Max. SNR 40.8 dB Temporal Noise 1.6 e™(12 bit,PGA gain 5x),3.4 e™(10 bit,PGA gain 2.5x) Angular Response >13° (80% Response)
60 fps (STD, Sub-LVDS, 10 bit) Dark Current 1.0 e /pixel/s (30°C) Max. SNR 38.1 dB ( PGA gain 1.0x)
Dynamic Range 73 dB (12 bit, Analog gain 1.0x),67 dB (10 bit, Analog gain 1.0x) Max Frame Rate 30 fps (STD, Sub-LVDS, 12 bit) _
17 fps (STD, MIPI, 10 bit) Dynamic Range  65.8 dB (12 bit,PGA gain 2.5x),61.4 dB (10 bit PGA gain 2.5x) Max Frame Rate 150 fps (10 bit),42 fps (12 bit)
Output Format 14 pairs of Sub-LVDS,4 lanes of MIP| Channel Multiplexing  14/12/10/8/6/4 (Sub-LVDS),4/2 (MIPI) Output Format 48 ch Sub-LVDS Channel Multiplexing 48/24/16/12/8/6/4/2
ADC 10/12 bit Max. Data Rate 16.8 Gbps ADC 10/12 bit Max. Data Rate 46.08 Gbps
Chroma Bayer RGB or Mono Power Consumption <0.63W Chroma Mono,Mono (NIR enhanced), RGB Color Power Consumption <1.1 W (12 bit),<1.5 W (10 bit)
Supply Voltage 2.9V and 3.3V (pixel),2.9 V (analog),1.8 V — 3.3V (10),1.2 V (digital) Package 176 pins LGA,(22.93 mm x 19.39 mm) Supply Voltage 3.3V/1.3V (analog),1.8 V-3.3 V (10),1.3 V (digital) Package 226 pins LGA (22.3 mm x 23.4 mm)

Package Drawing

Package Drawing
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GMAX3265

65MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX4651

51MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX4651 is a 51 Megapixel (8424 x 6032) full frame (35 mm) global shutter image sensor designed using the latest 4.6 pm Featured with the latest generation 3.2 pm charge-domain global shutter pixel and 65 MP (9344 x 7000) resolution, GMAX3265 is
charge domain global shutter pixel. Using the advanced 65 nm CIS process, it provides 18 ke” FWC, 7.6 e~ median dark noise and the leading-edge image sensor with 37.4 mm diagonal for high resolution machine vision and industrial inspection applications.
more than 65.5 dB intra-scene dynamic range. With the light pipe technology, sensor achieves > 67% QE (510 nm) and 1/40,000 This new generation pixel operates with true correlated double sampling (CDS), allowing low read noise and high dynamic range.
shutter efficiency. In addition, the dual light pipe technology provides excellent PLS and angular response.

GMAX4651 delivers 30 fps In single gain operation mode running at 864 Mbps. GMAX4651 1s assembled with 238 pins PGA GMAX3265 Is offered in high speed version and normal speed version. High speed version delivers 71 fps at 10 bit output, normal
ceramic package and the optical center is fully aligned with the package mechanical center. The unique features make it an ideal speed version delivers 31 fps at 12 bit output. The superior resolution and frame rate significantly increases the system
solution for demanding imaging applications like machine vision, 8K broadcasting and high-end industrial inspections. throughput for industrial inspection applications, such as semiconductor, PCB, AOI or display inspection. The sensor integrates an

on-chip sequencer, programmable through SPI, shortening time-to-market for camera manufactures. GMAX3265 1s assembled

Key Features and Benefits with 239-pins micro-PGA ceramic package for reliability and good heat dissipation and a double-sided ARC D263 glass lid.
- 4.6 ym Global Shutter Pixel - 35 mm Full Frame of Optical Format - High Data Throughput up to 21 Gbps Key Features and Benefits
- High Speed and Good PLS - Optical Center = Package Mechanical Center - 3.2 um Global Shutter Pixel -Image Diagonal: 37.4 mm - High Speed and Good PLS
- On-chip Sequencer and SPI Control - Excellent Resolution and Significant Frame Rate
Application Application
-Automation & Inspection -Automation & Inspection
Specifications Specifications
Nr of Active Pixels 8424(H) x 6032(V) Optical Format 35 mm Full Frame Nr of Active Pixels 9344(H) x 7000(V) Optical Format 2 3"
Pixel Size 4.6 pym X 4.6 ym Photosensitive Area 38.8 mmx 27.8 mm Pixel Size 3.2umx 3.2 ym Photosensitive Area 29.9 mm X 22.4 mm
Shutter Type Global shutter Peak QE 67.1% (510 nm) Shutter Type Global shutter Peak QE 65.3% (500 nm)
Full Well Capacity 18 ke™(PGA gain 3.5x) Parasitic Light Sensitivity  <-92 dB Full Well Capacity 10.6 ke™(PGA gain 0.75x) Parasitic Light Sensitivity <-83.5 dB
Temporal Noise 7.6 e"(PGA gain 5x) Angular Response >15° (80% Response) Temporal Noise 1.9 e™(12 bit,PGA gain 6x),7.5 e (10 bit,PGA gain 1.25x) Angular Response >15° (80% Response)
Dark Current 6 e~/pixel/s (45°C) Max. SNR 42.5 dB (PGA gain 3.5x) Dark Current 5.3 e”/pixel/s (40°C) Max. SNR 40.2 dB (PGA gain 1.0x)
Dynamic Range 65.5 dB (PGA gain 3.5X) Max Frame Rate 30 fps Dynamic Range  66.0 dB (12 bit,PGA gain 1.25x),62.3 dB (10 bit,PGA gain 1.25x) Max Frame Rate 71 fps (10 bit),31 fps (12 bit)
Output Format 24 ch Sub-LVDS Channel Multiplexing 24/14/8/6/4 Output Format 56 ch Sub-LVDS Channel Multiplexing 56/28/14/8/7/4/2/1
ADC 12 bit Max. Data Rate 20.74 Gbps ADC 10/12 bit Max. Data Rate 50.40 Gbps
Chroma Mono, RGB Color Power Consumption <2.8W Chroma Mono, RGB Color Power Consumption <2.1 W (12 bit),<2.3 W (10 bit)
Supply Voltage 3.3V/1.3V (analog),1.8V -3.3V(I0),1.3V (digital) Package 238 pins PGA (58.6 mm x 42.0 mm) Supply Voltage  3.3V/1.3V (analog),1.8V - 3.3V (10),1.3 V (digital) Package 239 pins PPGA (41.8 mm x 35.8 mm)
Package Drawing Package Drawing
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GMAX32103

103MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX64104

104MP GLOBAL SHUTTER CMOS IMAGE SENSOR

GMAX32103 is a 103 Megapixel (11276 x 9200) medium-sized (46.6 mm) ultra-high resolution, global shutter image sensor

_ : ; _ _ _ GMAX64104 adopts a 6.4 um global shutter pixel design, with a pixel resolution of 10240 x 10240, and a large sensitivity area of
designed with the latest 3.2 pm charge domain global shutter pixel. It achieves more than 9k e FWC at low gain and 2.8 e read | _ _ _ ¥ i _
_ _ _ | , _ _ _ _ _ 65.536 mm x 65.536 mm, which can satisfy the needs of large-field-of-view and high-precision applications such as aernal
noise at high gain separately with 66.4 dB intra-scene dynamic range. Using advanced 65 nm CIS process and light pipe _ _ _ | | _ _
| _ | | _ Imaging and astronomical observation. The GMAX64104 i1s compatible with both shutter shutter and global shutter.The
technology, sensor achieves 66.9% peak QE (500 nm) and more than 1/15,000 shutter efficiency. _ _ _ _
_ _ , _ _ : _ : GMAX64104 1s compatible with both shutter shutter and global shutter, and under global shutter, the chip supports both
The full speed version sensor consists of 52 pairs sub-LVDS channels running at 960 Mbps which delivers a 24 fps in 12 bit _ : _ _ _ : _
_ : _ _ _ _ . _ _ L B low-noise CDS and high-full-well DDS modes of operation.The GMAX64104 is packaged in a 327 pins PGA ceramic package
operation at full resolution. The unique features make it an ideal solution for demanding imaging high end applications such as _ _ b R .
_ ol _ ., _ measuring 93 mm x 87 mm, with a large blank space on the back of the package to facilitate the camera's heat dissipation
high-resolution inspection, aerial iImaging and many more. L
esign.

Key Features and Benefits

Key Features and Benefits

- 3.2 um Global Shutter Pixel - High Resolution up to 103 MP - High Speed and Good PLS
It Data Throughput ub te960MBps - On Chip SequenBerant 8P Coritrol - Global Shutter & Rolling Shutter - Large Target Surface, 100 Million Ultra-High Resolution
- High Sensitivity, High Dynamic Range - Maximum Frame rate: 13.5 fps

Application Application

-Automation & Inspection -Aerial Imaging -Aerial Imaging -astronomical observation ‘mIcroscopic imaging - life sciences

Nr of Active Pixels 11276(H) x 9200(V) Optical Format 2.9" Nr of Active Pixels 10240(H) x 10240(V) Photosensitive Area 65.536 mm x 65.536 mm

Pixel Size 3.2umx 3.2 ym Photosensitive Area 36.1T mm x 29.4 mm Pixel Size 6.4 um X 6.4 pm Peak QE >65%

Shutter Type Global shutter Peak QE 66.9% (500 nm) Shutter Type Global Shutter & Rolling Shutter Parasitic Light Sensitivity  <1:50000

Full Well Capacity 9 ke™(PGA gain 1.4x) Parasitic Light Sensitivity <-83.5dB Full Well Capacity 20 ke™(RS HDR & GS CDS),65 ke™(GS DDS) Angular Response >20° (80% Response)

Temporal Noise 4.3 e”(PGA gain 1.4x) Angular Response >15° (80% Response) Temporal Noise 2.7 e (RSHDR),12.2 e7(GS CDS),47 e (GS DDS) Max. SNR 48.1 dB

Dark Current 1.4 e”/pixel/s (30°C) Max. SNR 39.5 dB (PGA gain 1.4x) Max Frame Rate 12 fps (GS),12 fps (GS DDS),4.8 fps (RS HDR) Dark Current <10 e™/pixel/s (25°C,GS)

Dynamic Range  66.4 dB (PGA gain 1.4x) Max Frame Rate 24 fps Dynamic Range  77.3 dB (RS HDR),63 dB (GS) Max. Data Rate 22.14 Gbps (GS),44.28 Gbps (RS HDR)
Output Format 52 ch Sub-LVDS Channel Multiplexing 52/26/18/14/10/8/6 Output Format 41 ch LVDS (GS),82 ch LVDS (RS HDR) Power Consumption <5W

ADC 12 bit Max. Data Rate 49.92 Gbps ADC 12 bit Chroma Mono

Chroma Mono, RGB Color Power Consumption <25W Supply Voltage 3.6 V (analog)/1.2 V (digital)/1.2 V-3.3 V (1/0) Package 327 pins PGA (93.0 mm x 87.0 mm)

Supply Voltage 3.3V/1.3V (analog),1.8 V- 3.3V (10),1.2 V (digital) Package 209 pins PPGA (49.5 mm x 42.3 mm) Package Drawing

Package Drawing
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GMAX32152 GMAX15271BSI

GMAX32152 is an ultra-high resolution global shutter CMOS image sensor in medium format. Using a state-of-the-art charge GMAX15271BSI is a state-of-the-art rolling shutter CMOS image sensor engineered for ultra-high-resolution imaging,
domain pixel architecture, this sensor delivers an attractive combination of high frame rate and high dynamic range. A native 12 delivering 19,376 (H) x 14,000 (V) pixel resolution on a compact 35.9 mm diagonal image format.Leveraging advanced 1.5 pm
bit performance pixel achieves 67.3 dB dynamic range, combined with a high speed sub-LVDS delivering 16 fps. Pixel data is Back-Side llluminated (BSI) pixel technology, GMAX15271BSI maximizes light sensitivity and spatial efficiency while
read out over serial differential pairs, with source synchronous clock and control channel. maintaining exceptional image quality. It supports dual ADC modes for versatile operation.Designed for high-end industrial
Its medium format image area and wide aspect ratio make 1t well suited for aerial mapping and surveying applications and and scientific applications does GMAX15271BSI excel in tasks requiring extreme detail and dynamic range, including flat panel
cultural heritage digitization. display (FPD) inspection, semiconductor and PCB defect detection, precision manufacturing quality control, document

scanning and cultural heritage archiving, aerial mapping, pathology, and genomics.

Key Features and Benefits

Key Features and Benefits

- 3.2 ym Global Shutter Pixel - large Image Plane of 60.6 mm Diagonal - Low Noise Global Shutter _ _ _ _
- 1.5 um BSI Rolling Shutter Pixel - 271 MP Resolution of 35.9 mm Image Format Diagonal
- High Data Throughput up to 960 Mbps - High Speed and Good PLS ) _
- Rolling Readout with Global Reset - Frame Rate up to 8.5 fps
Application Application
-Automation & Inspection -Aerial Imaging ‘Document Imaging ‘High-end industrial inspection -Display screen inspection -Biological microscopy -Gene sequencing
Nr of Active Pixels  16556(H) x 9200(V) Optical Format 37" Nr of Active Pixels 19376(H) x 14000(V) Optical Format 2.24"
Pixel Size 3.2pum x 3.2 pm Photosensitive Area 53.0 mm x 29.4 mm Pixel Size 1.5pymx 1.5 pm Photosensitive Area 29.1 mm x 21.0 mm
Shutter Type Global shutter Peak QE 66.9% (500 nm) Shutter Type Rolling Shutter Peak QE 76.7% (520 nm)
Full Well Capacity 9.3 ke™(PGA gain 1.4x) Parasitic Light Sensitivity <-83.5 dB Full Well Capacity 5.4k e™(14 bit,PGA gain 1.0x),5.1 ke™(12 bit,PGA gain 1.0x) Parasitic Light Sensitivity -
Temporal Noise 4.0 e~ (PGA gain 1.4x) Angular Response >15° (80% Response) Temporal Noise 1.1 e7(14 bit,PGA gain 4.1x),1.7 e™(12 bit,PGA gain 4.1x) Angular Response >17° (80% Response)
Dark Current 1.4 e-/pixel/s (30°C) Max. SNR 39.6 dB (PGA gain 1.4x) Max. SNR 37.3 dB (14 bit,PGA gain 1.0x),37.0 dB (12 bit,PGA gain 1.0x) Dark Current 2.5 e”/pixel/s (42 °C)
Dynamic Range 67.3 dB (PGA gain 1.4x) Max Frame Rate 16 fps Dynamic Range  73.8 dB (14 bit,PGA gain 1.0x),69.5 dB (12 bit,PGA gain 1.0x) ADC 12/14 bit
Output Format 38 ch Sub-LVDS Channel Multiplexing 38/20/14/11/8/5 Output Format 32 ch Sub-LVDS data output,2 ch Sub-LVDS clock output Channel Multiplexing 32/16/8/4 ( Sub-LVDS)
ADC 12 bit Max. Data Rate 36.48 Gbps Max Frame Rate 4.8 fps (14 bit,1.2G Sub-LVDS),8.5 fps (12 bit,1.2G Sub-LVDS) Chroma Mono, RGB Color
Chroma Mono, RGB Color Power Consumption <2.8W Max. Data Rate  19.2 Gbps (14 bit,Sub-LVDS),38.4 Gbps (12 bit,Sub-LVDS) Power Consumption < 2.6 W (14 bit),< 3.0 W (12 bit)
Supply Voltage 3.3V/1.3V (analog),2.5V -3.3V (I0),1.2 V (digital) Package 183 pins pPGA (68.2 mm x 52.0 mm) Supply Voltage ?gﬂ f";'_g%}%‘é{'}’i‘;‘e\'}'ffgﬁéﬁna'°g) Package 161 pins pPGA (41.75 mm x 35.75 mm)
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Gpixel

GMAX | GSPRINT | GSENSE |

Area Scan CMOS Image Sensor

The GSPRINT series i1s Gpixel's high-speed global shutter product family, including the 21 MP
GSPRINT4521. The GSPRINT technology will be used to expand the sizes and resolutions available

In the family over the next year.

GSPRINT2001BSI GSPRINT6502BSI GSPRINT4502 GSPRINT4510

GSPRINT5514BSI GSPRINT4521

Product Family Features

* Global Shutter

* 1.3MP-21MP resolution

Applications

» Automation & Inspection

* Slow motion video

GLUX | GTOF | GCINE

* High speed

* Low noise

 High-throughput scientific imaging

* 3D Laser Profiling

GL GXS | GIR

www.gpixel.com
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GSPRINT2001BSI

1.3MP GLOBAL SHUTTER HIGH SPEED IMAGE SENSOR

GSPRINT2001BSlI is 1.3 Megapixel (1280 x 1024) CMOS image sensor featuring backside-illuminated (BSI) global shutter pixels
and a large 20 pym pixel size for outstanding sensitivity under low-light conditions. Engineered for high-speed imaging, it
achieves up to 6,400 frames per second at 10 bit resolution, output over 64 pairs of Sub-LVDS channels running at 1.4 Gbps. With
Quantum Efficiency (QE) reaching 87% at 440 nm and a significant UV response with 69% at 230 nm, GSPRINT2001BSI excels
In capturing even the faintest signals under challenging lighting conditions. The sensor supports both monochrome and RGB
Bayer color options, and offers advanced features such as Dual PIV mode with a minimum inter-frame time of 250 ns, making it

Ideal for demanding applications in scientific, PIV, metrology and various other high-speed imaging applications.

Key Features and Benefits
- Back Side Illumination (BSI) Global Shutter pixels
- Ultra High Speed: Up to 6400 fps (10 bit)

- 20 um Pixel Size delivers exceptional sensitivity
. UV sensitivity with 42 %(260 nm)® and 87%(450 nm)®

Application

‘High Speed Imaging -Particle Image Velocimetry (PIV) Imaging -Metrology

Specifications

Nr of Active Pixels 1280 (H) x 1024 (V) Optical Format 2.05"

Pixel Size 20 pm x 20 pm Photosensive Area 25.60 mm x 20.48 mm

Shutter Type Global Shutter Peak QE 87% (440 nm)

Full Well Capacity 12 ke~ Parasitic Light Sensitivity -120dB

Temporal Noise 19 e” Max. SNR 40.8 dB

Dynamic Range 56 dB Output Format Sub-LVDS

Max Frame Rate 6400 fps Channel Multiplexing 64/32/16

ADC 10 bit Max. Data Rate 89.6 Gbps

Chroma Monochrome & CFA Power Consumption 7T5W

Supply Voltage 3.3V (Analog),1.8 V (1/0),1.25 V (Digital) Package 720 pins LGA (41 mm x 42 mm)

Package Drawing
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GSPRINT6502BSI
2MP GLOBAL SHUTTER CMOS IMAGE SENSOR

The sensor features 2048 (H) x 1152 (V) pixels, each 6.5 pym square, providing a wide format ideal for 3D laser profilers, and
compatibility with 1" optics. With 10 bit output and 32 pairs of Sub-LVDS outputs each operating at 1.2 Gbps, the
GSPRINT6502BSI achieves 1498 frames per second. Up to 8 vertically oriented regions of interest can be defined to operate the
sensor at Increased frame rates. For applications in which the maximum frame rate 1s not required, multiplexing modes are
available to reduce the number out output channels by any multiple of 2. Backside illumination technology ensures that the
Image sensor Is sensitive to light across a wide range. At 1x PGA gain, the sensor's full well capacity is 10.1 ke™ and the dynamic
range Is 53.4 dB. The analog gain can be adjusted from 1x up to 4x. On-chip 2x vertical binning can be used to increase the full
well capacity, dynamic range, and frame rate. A vertical sub-sampling mode is also available for increased frame rate while

maintaining the full field of view.

Key Features and Benefits

. BS| . Multi-Slope HDR - High Frame Rate - Broad AR
Application
-Automation & Inspection -Spectroscopy -Life Sciences -Microscopy -High Speed Imaging

Nr of Active Pixels 2048 (H) x 1152 (V) Optical Format i

Pixel Size 6.5 umx 6.5 ym Photosensive Area 13.3mMmx 7.5 mm
Shutter Type Global Shutter Peak QE 86% (440 nm)
Full Well Capacity  10.1 ke™(10 bit, PGA gain x1.0) Angular Response 35 ° (80% Response)

21.4 e (10 bit,PGA gain 1.0x) Max. SNR 40.0 dB

53.4 dB (10 bit, PGA gain x1.0)
1498 fps (10 bit),2941 fps (10 bit,1x2 Binning)

Temporal Noise

Dynamic Range Output Format 32 ch Sub-LVDS

Max Frame Rate Channel Multiplexing Yes (any multiple of 2)

ADC 10 bit Max. Data Rate 38.4 Gbps
Chroma Mono Power Consumption 1.5W
Supply Voltage 3.6 V/3.3V (analog),1.8 V/3.3 V(10),1.5 V (digital) Package 130 pins LGA (25.66 mm x 22.05 mm)
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GSPRINT4502
2.4AMP GLOBAL SHUTTER HIGH SPEED IMAGE SENSOR

GSPRINT4502 is a 2 MP (2048 x 1216) 2/3 sized (10.7 mm) high speed, global shutter image sensor designed with the latest 4.5
pum charge domain global shutter pixel. It achieves more than 30k e FWC, less than 4 e™ rms read noise and > 68 dB dynamic
range, optionally to be increased with multi-slope HDR mode. Using an advanced 65 nm CIS process and light pipe technology,
the sensor achieves > 65% QE and more than 1/40,000 shutter efficiency. With on-chip charge binning, FWC can be further
increased to > 120 ke~ and frame rate is quadrupled. GSPRINT4502 consists of 64 pairs Sub-LVDS channels running (1.2 Gbps)
which delivers a stunning 3300 fps (8 bit) per pixel and full resolution and over 10000 fps with binning mode. These unique
features make it an ideal solution for demanding imaging in applications such as 3D laser profiling, industrial inspection, motion

analysis and high speed imaging.

Key Features and Benefits

- High Frame Rate - Low Noise Global Shutter - Vertical ROIs with Speed Boosting
- External Triggering - Programmable Analog and Digital Gain

Application

-Automation & Inspection -Cinematography -‘High Speed Imaging

Specifications

Nr of Active Pixels 2048(H) x 1216(V) Optical Format 213"

Pixel Size 45umx 4.5 pym Photosensitive Area 9.21 mm x 5.47 mm

Shutter Type Global Shutter Peak QE 65.7% (515 nm)

Full Well Capacity >30 ke™ Parasitic Light Sensitivity -84.6 dB

Temporal Noise 3.8e” Angular Response 20° (80% Response)

Dark Current 21 e-/pixel/s (60°C) Max. SNR 44.8 dB

Max Frame Rate 3462 fps (8 bit),1782 fps (10 bit),852 fps (12 bit) Dynamic Range 68.2 dB (12 bit)

Output Format 64 ch Sub-LVDS Channel Multiplexing 160/156/152/.../4 (any multiple of 4)
ADC 8/10/12 bit Max. Data Rate 76.8 Gbps

Chroma Mono,RGB Color Power Consumption 25W

Supply Voltage 3.3V (analog),1.8 V (10) ,1.2 V (digital) Package 255 pins PPGA (28 mm x 29.4 mm)

Package Drawing
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GSPRINT4510

10MP GLOBAL SHUTTER HIGH SPEED IMAGE SENSOR
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GSPRINT4510isa 10 MP (4608 x 2176) 4/3" (22.9 mm) high speed image sensor designed with the latest 4.5 pm charge domain
global shutter pixel. It achieves more than 30 ke~ charge capacity and less than 3 e” rms read noise. Using an advanced 65 nm
CIS process with light pipe technology, the sensor achieves >67% QE and more than 1/40,000 shutter efficiency. With on-chip
charge binning, full well capacity can be further increased and frame rate 1s almost quadrupled. Incorporating unique, tailored
features such as a thinner glass lid to reduce stray light reflection, the option to have no micro lenses, and either a sealed or
removable glass lid makes GSPRINT4510 the ideal solution for 3D laser scanning applications.With on-chip charge binning, full
well capacity can be further increased and frame rate is almost quadrupled. Incorporating unique, tailored features such as a
thinner glass lid to reduce stray light reflection, the option to have no micro lenses, and either a sealed or removable glass lid

makes GSPRINT4510 the ideal solution for 3D laser scanning applications.

Key Features and Benefits

- High Frame Rate - Low Noise Global Shutter - Vertical ROIs with Speed Boosting
- External Triggering - Programmable Analog and Digital Gain

Application

-Automation & Inspection -Cinematography -‘High Speed Imaging

Specifications

Nr of Active Pixels  4608(H) x 2176(V) Optical Format 4/3"

Pixel Size 4.5 um X 4.5 ym Photosensitive Area 20.74 mm x 9.79 mm

Shutter Type Global Shutter Peak QE > 67% (550 nm)

Full Well Capacity  >30 ke Parasitic Light Sensitivity <-86 dB

Temporal Noise <4 e” Angular Response 20° (80% Response)

Dark Current 11.4 e”/pixel/s (50°C) Max. SNR 44.7 dB

Max Frame Rate 1920 fps (8 bit),1000 fps (10 bit),480 fps (12 bit) Dynamic Range 68 dB (12 bit)

Output Format 144 ch Sub-LVDS Channel Multiplexing 160/156/152/.../4 (any multiple of 4)
ADC 8/10/12 bit Max. Data Rate 172.8 Gbps

Chroma Mono,RGB Color Power Consumption 25W

Supply Voltage 3.3 V(analog),1.8 V(10),1.2 V(digital) Package 454 pins PPGA (42 mm x 34 mm)
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GSPRINT5514BSI

14MP HIGH SPEED CMOS IMAGE SENSOR

GSPRINT5514BSI features 4608 x 3072 pixels, each 5.5 pm square — a 4/3 aspect ratio 4k sensor compatible with APS-C optics.
With 10 bit output GSPRINT5514BSI achieves 670 frames per secondfull well capacity with a minimum 2.0 e™ noise to achieve

an outstanding 77.5 dB of dynamic range. Analog 1 x 2 binning increases the full well capacity to 30 ke™. Up to 8 vertically
oriented regions of interest can be defined to operate the sensor at increased frame rates. The image data iIs output via 96
Sub-LVDS channels (1.2 Gbps). For applications in whi. In 12 bit mode the sensor outputs 350 fps.

Using backside illumination technology, the sensor achieves 83% quantum efficiency (510 nm) and 17% (200 nm) for UV
applications. The sensor offers dual gain HDR readout, maximizing 15 ke~ ch the maximum frame rate Is not required,

multiplexing modes are available to reduce the number out output channels by any multiple of two.

Key Features and Benefits

- Back Side Illuminated (BSI) Global Shutter Pixels - High Sensitivity

- High Speed: Up to 670 fps (10 bit) - 86% QE (510nm)

Application

-Automation & Inspection -Cinematography -‘High Speed Imaging

Specifications

Nr of Active Pixels 4608(H) x 3072(V) Optical Format APS

Pixel Size 5.5um x 5.5 ym Photosensitive Area 25.34 mm x 16.90 mm

Shutter Type Global Shutter Peak QE 83%

Full Well Capacity 15 ke” Parasitic Light Sensitivity <-80 dB

Temporal Noise <1.84 e (Dual 12 bit HDR & 12 bit, gain 4) Angular Response 30° (80% Response)

Dynamic Range 78.2 dB (Dual 12 bit),66.4 dB (12 bit),61.9 dB (10 bit) Max. SNR 41.79 dB (12 bit, gain 0)

Max Frame Rate 670 fps (10 bit),350 fps (12 bit),80 fps (Dual 12 bit) Dark Current 54.2 e”/pixel/s (60°C)

Output Format 84 ch Sub-LVDS Channel Multiplexing Yes (any multiple of 4)

ADC 10/12 bit Max. Data Rate 94.84 Gbps

Chroma Mono & RGB Color Power Consumption Max. 3.4 W (idle),Max. 4.94 W (streaming)
Supply Voltage 3.3V (analog) ,1.8V (10),1.2 V (digital) Package 454 pins pPGA (42 mm x 38 mm)

Package Drawing
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GSPRINT4521

21MP GLOBAL SHUTTER HIGH SPEED IMAGE SENSOR
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GSPRINT4521 is a 21 MP (5120 x 4096) APS sized (29.5 mm diameter) high speed, global shutter image sensor designed with
the latest 4.5 pm charge domain global shutter pixel. It achieves 32 ke™, less than 3 e rms read noise and > 69 dB dynamic range,
optionally increased to 81 dB with a dual gain HDR mode. Its state-of-the-art 65 nm CIS process allows the sensor to use
on-chip charge binning, further increasing FWC and almost quadrupling frame rate.

GSPRINT4521 will be offered in two speed variants. The full speed variant consists of 160 pairs sub-LVDS channels running at
1.2 Gbps which delivers a stunning 1000 fps in single gain operation at 8 bit per pixel and full resolution, and more than 3500 fps
with a ROl of 1024 rows In a dedicated 3D laser profiling mode. These unique features make it an ideal solution for demanding

Imaging in high-end applications such as high speed 4K video, industrial inspection, motion analysis and life science imaging.

Key Features and Benefits

- High Frame Rate - Low Noise Global Shutter - Dual Gain HDR Mode
Application
-Automation & Inspection -Cinematography -‘High Speed Imaging

Specifications

Nr of Active Pixels 5120(H) x 4096(V) Optical Format 1.84" (APS-C)

Pixel Size 45pumx 4.5 uym Photosensitive Area 23.04 mm x 18.43 mm

Shutter Type Global Shutter Peak QE >63 % (500 nm)

Full Well Capacity 32 ke™ Parasitic Light Sensitivity <-86 dB

Temporal Noise 35e Angular Response 17° (80% Response)

Dark Current 11.4 e”/pixel/s (50°C) Max. SNR 45 dB

Max Frame Rate 1000 fps (8 bit),500 fps (10 bit),250 fps (12 bit) Dynamic Range 68 dB (12 bit)

Output Format 160 ch Sub-LVDS Channel Multiplexing 160/156/152/.../4 (any multiple of 4)
ADC 8/10/12 bit Max. Data Rate 192 Gbps

Chroma Mono,RGB Color Power Consumption 6 W

Supply Voltage 3.3V (analog),1.8 V (10),1.2 V (digital) Package 454 pins pPGA. 42 mm X 42 mm
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GMAX | GSPRINT | GSENSE | GLUX | GTOF | GCINE | GL | GXS | GIR

Area Scan CMOS Image Sensor

The GSENSE series i1s a world leading scientific CMOS image sensor family, designed with correlated
multiple sampling for extreme low noise, true HDR for high dynamic range and optional backside
Illumination technology for quantum efficiency of up to 97%. Primary applications include scientific

Imaging, medical imaging, spectroscopy, fluorescence imaging, astronomy, high energy physics,
and high-end surveillance.

GSENSE2020BSI GSENSE6504BSI GSENSE400BS] GSENSE4040BSI
GSENSE6060 GSENSE6060BSI GSENSE3243BSI GSENSEG510BSI
GSENSE1517BSI GSENSE1081BSI GSENSEG64105BS|

Product Family Features

* Large Format =B

* High Dynamic * Low Noise

Applications
* Life Sciences » Astronomy
* Microscopy » X-Ray

» Spectroscopy
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GSENSE2020BSI is a backside illuminated (BSI) scientific CMOS image sensor, with 4 MP resolution and 6.5 pm pixel size. With
six-transistor (GT) pixel architecture, GSENSE2020BSI features readout noise of 1.6 €7, full well of 55 ke™, as well as peak QE of 95%.
In addition, the sensor supports correlated multiple sampling (CMS), the read noise can be further reduced to 1.2 e~ with 2-CMS
operation.

GSENSE2020BSI's max. frame rate is 74 fps with 11bit HDR mode. The frame rate, as well as the global reset function, make
GSENSE2020BSI the best solution for industrial inspection requiring superior UV sensitivity. In addition, GSENSE2020BSI is
pin-compatible with GSENSE2020 and GSENSE2011, allowing easy hardware integration with minimized development, and fast

time-to-market.

Key Features and Benefits
- Scientific BS| CMOS - Peak QE of 95%

- Low Noise, Low Power for Long Exposure Modes

Application

- Spectroscopy - Life Sciences - Astronomy - Microscopy - X-Ray

Nr of Active Pixels 2048(H) x 2048(V) Optical Format 1.2"

Pixel Size 6.5 um X 6.5 um Photosensitive Area 13.3mmx 13.3 mm

Shutter Type Rolling Shutter Peak QE 95% (560 nm)

Full Well Capacity 55 ke™ (HDR LG) Temporal Noise 1.2 e7(CMS),1.6 e"(HDR,LG)

Dark Current 0.07 e”/pixel/s (-30°C) Dynamic Range 90.5dB

Max Frame Rate 43 fps (12 bit),74 fps (11 bit) Output Format 8 ch LVDS (12 bit),16 ch LVDS (11 bit)
Max. Data Rate 9.6 Gbps (11 bit) ADC 11/12 bit

Chroma Mono Power Consumption <1.2W

Supply Voltage 3.5V (analog),2.0 V (digital) Package 153 pins pPGA (26.1 mm x 29.5 mm)

Package Drawing
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4MP SCIENTIFIC BSI CMOS IMAGE SENSOR | —
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GSENSE6504BSI is a 2048 x 2048 (4.2 MP) resolution backside-illuminated scientific CMOS image sensor with industry-standard 6.5
um x 6.5 pm rolling shutter pixels, 18.8 mm diagonal, and peak QE of 95%. In low-noise mode at -20°C, the sensor achieves a read
noise floor of 0.43 e” rms at 100 fps while delivering 91 dB of dynamic range using the on-chip dual-gain output. With a noise
histogram peak of 0.28 e7, the sensor enables single photon detection in the low-noise mode. In high-speed mode, the sensor delivers
a read noise of 0.8 e™ at its maximum frame rate of 300 fps. Under -30°C die temperature, sensor dark current is only 0.004 e /s/p.

The sensor package i1s mechanically identical to GSENSE2020BSI for easy integration into existing camera platforms.

Key Features and Benefits
- BSI - Extra Low Noise 0.43 e rms (-20°C)

- High speed 300 fps - Peak QE 95%
- Low dark current: 0.004 e™/s/p (-30°C)

Application

- Spectroscopy - Life Sciences - Astronomy - Microscopy - X-Ray

Nr of Active Pixels  2048(H) x 2048(V) Optical Format 1.2

Pixel Size 6.5 um X 6.5 pm Photosensitive Area 13.3mmx 13.3 mm

Shutter Type Rolling Shutter Peak QE 95% (450 nm)

Full Well Capacity 13.4 ke~ Temporal Noise 0.5e™ (rms) (Low Noise),0.9 e~ (rms) (HDR)
Dark Current 0.004 e /pixel/s (-30°C) Dynamic Range 90 dB (Low Noise),83.4 dB (HDR)
Max Frame Rate 170 fps (HDR),300 fps (STD) Output Format 16 x Sub-LVDS

Max. Data Rate 19.2 Gbps ADC 12 bit

Chroma Mono Power Consumption 2 W

Supply Voltage 3.3V (analog),1.5 V (digital),1.8 V- 3.3 V (I0) Package 153 pins pPGA (26.1 mm x 29.5 mm)

Package Drawing
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The GSENSE400BSI sensor is a 4 Megapixels resolution BSI CMOS image sensor with 11 pm pixel size. As the first backside
illuminated scientific CMOS image sensor in the world, GSENSE400BSI features low readout noise of 1.6 e, high dynamic range of
94 dB, and low dark current of 0.27 e™/s/pix at deep cooling of -40°C. With special ARC, the sensor provides peak of 95% (570 nm).
This image sensor has two operation modes, STD mode in 48 fps or HDR mode which is optimized for high dynamic range (HDR)
applications with half frame rate. In HDR mode, the sensor achieves a linear dynamic range of 95 dB. These features make
GSENSE400BSI ideal for high-end scientific imaging, corona detection, astronomy, spectroscopic, and forensic imaging

applications.

Key Features and Benefits
- Backside lllumination Scientific CMOS - Peak QE of 95%

- Low Noise, Low Power for Long Exposure Modes

Application

- Spectroscopy - Life Sciences - Astronomy - Microscopy - X-Ray
Nr of Active Pixels 2048(H) x 2048(V) Optical Format 2.07

Pixel Size 1Tpmx 11 pm Photosensitive Area  22.52 mm X 22.52 mm
Shutter Type Rolling Shutter Peak QE 95% (570 nm)

Full Well Capacity 91 ke™ Temporal Noise 1.6e"

Dark Current 0.27 e”/pixel/s (-40°C) Dynamic Range 95 dB (HDR)

Max Frame Rate 48 fps (STD) Output Format 8 ch LVDS

Max. Data Rate 2.4 Gbps ADC 12 bit

Chroma Mono Power Consumption <650 mW

Supply Voltage 3.3 V (analog),1.8 V (digital) Package 115 pins PGA (36.5 mm x 36.5 mm)
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GSENSE4040BSI
16.8MP SCIENTIFIC BSI CMOS IMAGE SENSOR

GSENSE4040BSI is a BSI CMOS image sensor of 16.8MP (4096 x 4096) resolution with 9 pm x 9 pm pixel size, and a photosensitive

area of 36.8 mm x 36.8 mm (52 mm diagonal).

Using dual gain HDR operation mode, 84.6 dB 1s achieved with 39.2k e~ full well capacity and 2.3 e™ readout noise. 18 pairs of LVDS
channels running at 600 MHz per channel support full-resolution imaging at a frame rate of 24 fps.

GSENSE4040BSI i1s assembled in 140 pins PGA ceramic package with a removable glass lid. This sensor i1s pin compatible with
GSENSE4040FSI for fast and easy integration.

Key Features and Benefits

- Large Format BSI Scientific CMOS - Low Readout Noise
Application
- Spectroscopy - Life Sciences - Astronomy - Microscopy - X-Ray

Specifications

Nr of Active Pixels  4096(H) x 4096(V) Optical Format 33"

Pixel Size 9um X 9 um Photosensitive Area 36.864 mm x 36.864 mm

Shutter Type Rolling Shutter Peak QE 90% (600 nm)

Full Well Capacity 39.2 ke™ Temporal Noise 2.3e”

Dark Current 0.04 e /pixel/s (-40°C) Dynamic Range 84.6 dB

Max Frame Rate 24 fps Output Format 18 ch LVDS

Max. Data Rate 10.8 Gbps ADC 12 bit

Chroma Mono Power Consumption <14 W

Supply Voltage 3.3V (analog),1.8 V (digital) Package 140 pins PGA (51.5 mm x 53 mm)

Package Drawing

Package Drawing
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GSENSE6060BSI
37MP SCIENTIFIC BSI CMOS IMAGE SENSOR

'GSENSE6060
37MP SCIENTIFIC CMOS IMAGE SENSOR

GSENSEG6060 and its pin-compatible back-thinned version GSENSE6060BSI, are designed with a large imaging area for demanding GSENSEG6060BSI is designed with a large imaging area for demanding astronomical and scientific imaging applications. With its top
astronomical and scientific imaging applications. With its top and bottom readout chains consisting of 2 x 25 LVDS pairs running up and bottom readout chains consisting of 2 x 25 LVDS pairs running up to 420 MHz, GSENSE6060BSI's frame rate 1s up to 26 fps with
to 630 MHz, GSENSE6060's frame rate is up to 44 fps with 12 bit ADC, allowing scientists to observe with the never-achieved 12 bit ADC, allowing scientists to observe with the never-achieved temporal resolution of large format imagers.
temporal resolution of large format imagers. The two readout chains also provide the possibility for HDR combination up to 89 dB. The two readout chains also provide the possibility for HDR combination up to 90 dB. GSENSE6060BSI supports up to 4 times
GSENSEG6060 supports up to 4 times correlated multiple sampling (CMS). In CMS mode, both the reset and signal levels of pixel correlated multiple sampling (CMS). In CMS mode, the reset and pixel output are sampled for multiple times and summed up for
output are sampled for multiple times and summed up for pixel-related noise suppression. pixel-related noise suppression. The Aluminum Nitride package of GSENSE6060BSI provides 10x thermal conductivity than the
The Aluminum Nitride package of GSENSE6060 provides 10x thermal conductivity than the traditional Alumina package, as well as traditional Alumina package, as well as excellent flatness both at the room temperature and deep-cooled temperatures.
excellent flatness both at the room temperature and deep-cooled temperatures. GSENSE6060BSI is equipped with removable glass lids.
Key Features and Benefits Key Features and Benefits
- Large Format Scientific CMOS - Peak QE of 71.5% - Large Format BSI Scientific CMOS - Peak QE of 95%
- 14 bit with CMS - 14 bit with CMS
Application Application
- Spectroscopy - Life Sciences - Astronomy - Microscopy - X-Ray - Spectroscopy - Life Sciences - Astronomy - Microscopy - X-Ray
Specifications Specifications
Nr of Active Pixels  6144(H) x 6144(V) Optical Format 5.4" Nr of Active Pixels  6144(H) x 6144(V) Optical Format 5.4"
Pixel Size 10 pm x 10 um Photosensitive Area 61.44 mm x 61.44 mm Pixel Size 10umx 10 um Photosensitive Area  61.44 mm X 61.44 mm
Shutter Type Rolling Shutter Peak QE 71.5% (550 nm) Shutter Type Rolling Shutter Peak QE 95% (580 nm)
Full Well Capacity 133 ke™ Temporal Noise 4.1 e” Full Well Capacity 95 ke~ Temporal Noise 3e” (HG)
Dark Current 0.01 e™/pixel/s (-70°C) Dynamic Range 89 dB (12 bit,HDR) Dark Current 0.04 e /pixel/s (-40°C) Dynamic Range 90 dB (12 bit,HDR)
Max Frame Rate 44 fps (12 bit,STD) Output Format 50 ch LVDS Max Frame Rate 26 fps (12 bit,STD) Output Format 50 ch LVDS
Max. Data Rate 31.5 Gbps ADC 12/14 bit Max. Data Rate 21 Gbps ADC 12/14 bit
Chroma Mono Power Consumption 5W Chroma Mono Power Consumption <4 W
Supply Voltage 5V (analog),1.85 V (digital) Package 250 pins PGA (74 mm x 99 mm) Supply Voltage 5V (analog),1.85 V (digital) Package 250 pins PGA (74 mm x 99 mm)
Package Drawing Package Drawing
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