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1/1.8-inch 20 MP CMOS
Digital Image Sensor

AR2020

General Description
The onsemi AR2020 is a stacked 1/1.8-inch back side illuminated

(BSI) CMOS active-pixel digital image sensor with a pixel array of
5120H x 3840V (5136H x 3856V including border pixels). The
AR2020 has enhanced NIR response.

It incorporates sophisticated on-chip camera functions such as Wake
on Motion (WOM), context switching and multiple subsampling
modes. It is programmable through a simple I2C interface and has very
low power consumption.

The AR2020 digital image sensor features onsemi's breakthrough
low-noise CMOS imaging technology.

The AR2020 sensor can generate full resolution image at up to 60
frames per second (fps) in 10-bit linear mode. AR2020 can achieve
30 fps in line interleaved high dynamic range (LI-HDR) and enhanced
Dynamic Range (eDR) modes.

Features
• 20 MP CMOS Sensor with Advanced 1.4 mm Pixel Stacked BSI

Technology
• Enhanced NIR Response at 850 nm and 940 nm Wavelength

• LI-HDR: Supports Line Interleaved T1/T2 Readout to Enable HDR
Processing in ISP Chip

• enhanced Dynamic Range (eDR)

• In Sensor Scaler that Supports both Mono and Bayer RGB Version

• Super Low Power Mode (SLP)

• Smart Roi:
♦ Capability to Output Two Roi's Over Different Mipi Virtual

Channels
♦ Capability to Have Individual Image Crop Selection
♦ Capability to Select Channel for Scaled Image

• Wake On Motion (WOM)/Motion Detection

• Subsampling Modes: Skipping, Binning, Summing

• Data Interfaces:
♦ MIPI D-PHY - 2x4 Lanes

• Bit-depth Compression Available for MIPI Interface

• I2C Fast Mode+ Serial Interface

• Various Trigger Modes for Multi-sensor Synchronization

• Electronic Rolling Shutter (ERS) and Global Reset Release (GRR)
Modes Supported

• Context Switching

• 1952 bytes One-time Programmable Memory (OTPM) for Storing
Shading Correction Coefficients and Module Information

• Programmable Controls: Gain, Horizontal and Vertical Blanking,
Frame Size/Rate, Exposure, Window Size, Cropping and Mirror and
Flip

See detailed ordering and shipping information on page 3
of this data sheet.

ORDERING INFORMATION

Applications
• Surveillance Camera

• Video Conferencing

• Machine Vision

• 3D and Stereo Imaging

Request Full Data Sheet

Non-NDA Data Sheet
Interested in what you see? If you would like
more detailed information, please request the
full version of our data sheet.

PBGA78 13x10.5
CASE 117CV
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• On-chip Temperature Sensor with ±5°C accuracy

• On-chip Lens Shading Correction for RGB Bayer and Mono

Table 1. KEY PERFORMANCE PARAMETERS

Parameter Value

Optical format 1/1.8-inch 20 MP (4:3)

Active pixels 5120H x 3840V

Color Filter Array RGB Bayer, Monochrome

Pixel size 1.4 mm Back Side Illuminated (BSI)

Chief ray angle (CRA) 13°

Input clock frequency 6 - 48 MHz

Interface 2x4-lane MIPI (1x1, 1x2, 1x4, 2x4-lane supported) using D-PHY; 
Max data rate: 2 Gbps/lane

ADC resolution 10-bits, on die

Frame Rate Full Size, Linear
Mode

60 fps (MIPIx2), 30 fps (MIPIx1)

Gain Control: Gain Table Linear Mode: 0 - 50.62 dB total (Analog 0 - 26.38 dB, Digital 0 - 24.24 dB)

Subsampling Subsampling: Skipping (RGB, Mono), Binning (RGB), Summing (Mono)

Scaler Adjustable x- and y-scaling up to 32x, with 0.05% accuracy, for Bayer and Mono variant.

SmartROI Support SmartROI feature that can send out two ROIs over different MIPI Virtual Channels.

Temperature sensor 10-bit, controlled by two-wire serial I/F, ±5 °C accuracy

Compression DPCM: 10-8

3D Support Frame rate and exposure synchronization

Supply voltage Analog, Pixel 2.8 V (2.7 < Vsupply < 2.9 V)

I/O 1.8 V (1.7 V < Vsupply < 1.9 V)

Digital, PLL, MIPIphy 1.05 V (1.0 V < Vsupply < 1.1 V)

Power consumption 430 mW (Typical) at (RGB) 20 MP and 60 fps

Responsivity 17.3 ke-/lux-sec (Clear in Mono)
8.7 ke-/lux-sec (Green in RGB)

SNRMAX 39.9 dB

Dynamic Range 73 dB (eDR 1-exp)
100 dB (LI-HDR Mode)

Operating Temperature Range 
(at junction) - TJ

-30 °C to +85 °C

Performance Specified Temperature
Range (at junction) - TJ

0 °C to +60 °C

Package Options: MPBGA-78 (13 mm x 10.5 mm)

ÒJA (Note 1) 30 °C/W

ÒJB 18 °C/W

1. ÒJA is dependent on the customer module design and should not be used for calculating junction temperature.
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Table 2. MODES OF OPERATION 10-BIT

Modes Sensor Resolution Mode Name FPS (2x4 MIPI) FPS (1x4 MIPI)

20M Linear 5120x3840 Native 60 37

20M LI-HDR 5120x3840 Native 30 18

20M LI-eDR 5120x3840 Native 30 15

5M Linear 2560x1920 Bin2 120 120

1280x960 Linear 1280x960 Bin4 240 240

20M SLP Linear 5120x3840 Native 1 1

Wake On Motion (WOM) 640x480 Skip2Bin4 2 2

Wake ON Motion (WOM) w/ streaming 1280x960 Bin4 2 2

NOTE: Contact your onsemi Field Applications Engineer for additional modes.

Table 3. MODES OF OPERATION 12-BIT

Modes Sensor Resolution Mode Name FPS (2 x 4 MIPI) FPS (1 x 4 MIPI)

20M eDR 5120x3840 Native 30 25

NOTE: Contact your onsemi Field Applications Engineer for additional modes.

Table 4. ORDERING INFORMATION

Part Number Product Description Orderable Product Attribute Description

AR2020CSSC13SMTA0-DP 20 MP 1/1.8” CMOS Image Sensor
RGB 13° CRA

mPBGA with Protective Film

AR2020CSSC13SMTA0-DP2 20 MP 1/1.8” CMOS Image Sensor
RGB 13° CRA

mPBGA with Protective Film, Small MOQ

AR2020CSSC13SMTAH3-GEVB 20 MP 1/1.8" CMOS Image Sensor
RGB 13° CRA

Demo3 Headboard

AR2020CSSM13SMTA0-DP 20 MP 1/1.8” CMOS Image Sensor
Mono 13° CRA

mPBGA with Protective Film

AR2020CSSM13SMTA0-DP2 20 MP 1/1.8” CMOS Image Sensor
Mono 13° CRA

mPBGA with Protective Film, Small MOQ

AR2020CSSM13SMTAH3-GEVB 20 MP 1/1.8" CMOS Image Sensor
Mono 13° CRA

Demo3 Headboard

NOTE: Refer to AR2020 Die Data Sheet for Die Part Numbers & Ordering Information.
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Figure 1. Block Diagram
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MECHANICAL CASE OUTLINE
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XXXX = Specific Device Code
Y = Year
ZZZ = Lot Traceability

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb−Free indicator, “G” or microdot “�”, may
or may not be present. Some products may
not follow the Generic Marking.

GENERIC
MARKING DIAGRAM*
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onsemi,  , and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
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information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
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provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION
TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales
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