onsemi

1.2 MP Smart iToF 1/3.2-inch
Stacked BSI Global Shutter
Depth Sensor

AF0130, AFO0131

onsemi AF0130 and AF0131 Smart Indirect Time of Flight (iToF)
sensors are a 1/3.2-inch optical format, back side illuminated CMOS
global shutter depth and imaging solution. The sensors have on-chip
dual laser driver controls and modulation frequencies (up to 200 MHz)
as well as on-chip laser eye-safety thresholds.

The AF0130 sensor version comes with a depth processing ASIC
stacked below its pixel area which calculates depth, confidence and
intensity maps at high speeds from its laser modulated exposures.

The AF0131 sensor version does not come with on-chip depth
processing but does come with the same performance. This sensor is
for solutions which prefer their own depth calculations off-chip.

Table 1. KEY PERFORMANCE PARAMETERS

Parameter Typical Value
Optical Format 1/3.2 inch (5.60 mm, 4:3 Aspect Ratio)
Active Pixels 1280 (H) x 960 (V)
Pixel Size 3.5 x 3.5 um Back Side llluminated (BSI)
Chief Ray Angle 30°
Shutter Type Global Shutter

One-Time Programmable |Three instances of 1024 x 24 bits
Memory (OTPM)

Input Clock Range 10-30 MHz

Interface - Data: MIPI (2 Lanes, 2 Gbps/lane)
- Host: Two-Wire / Four-Wire

- Laser Driver: Three-Wire

- Laser Modulation: LVDS

ADC Resolution 10-11 bit

Analog Gain Range 1-7.75x gain

Frame Rate Mode 2.2: Max 60 fps (1.2 MP), 110 fps (VGA)
Mode 3.2: Max 54 fps (VGA)

Read Noise <6 e~ with on-chip memory (C1.4)
<3 e~ from storage gates (SG1.o)

Binning 2x2, 4x4

SNRpax (60 °C) Mode 2.2: 46 dB (RAW), 52 dB (Intensity

Dynamic Range (60 °C) |Mode 2.2: 64 dB (RAW),

( )
Mode 3.2: 52 dB (RAW),
( )
Mode 3.2: 67 dB (RAW),

5 ( )
58 dB (Intensity)
69 dB (Intensity)
72 dB (Intensity)

Supply Voltage 1/O Digital [1.2V, 1.8V, 2.8 V

Analog
Power Consumption For 30 fps and 1 ms exposure:
(Note 1) ~ 600 mW in Mode 2.2 (100 MHz)

~ 900 mW in Mode 3.2 (100+120 MHz)

Operating Temperature |-30°C < Ty < +85°C

Optimal Performance 0°C<Ty<+60°C

Temperature

Package Options - CSP (6.06 x 4.84 mm) 11x8 pin, 0.5 mm pitch
- Bare Die

68JA: °C/W (Note 2) 32.0

6JB: °C/W 10.0

1. Power consumption will increase with exposure time, frame rate and
modulation frequency due to AVDD_MG supply.

2. 0JA is dependent on the customer module design and should not be used for
calculating junction temperature.
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XXXX = Specific Device Code
Y = Year

wW = Work Week

NNN = Serial Number

ORDERING INFORMATION

See detailed ordering and shipping information on page 2
of this 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.

Request Full Data Sheet

AF0130-PD/D
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AF0130, AF0131

Features .
® 1.2 MP CMOS Smart iToF Sensor with Advanced .

Automatic Exposure Control (AEC)
Pixel Identification & Correction (PDI & PDC)

3.5 pm Pixel Stacked BSI Technology ® Multi Camera and Interference Mitigation
* Superior Low-Light and Ambient-Light Performance ® Reduced Motion Artefacts due to Decoupling between
® Enhanced NIR Response at 850 nm and 940 nm Integration and Readout
Wavelength (QE > 40%) ® Hardware Trigger Control
¢ Dual Laser (Frequency) Operation for Increased Depth ¢ On-Chip Mean and Histogram Statistics for Smart
Range (Disambiguation) in VGA Resolution Control
® Low Voltage Differential Signal (LVDS) Driver for N

. On-Chip Temperature Sensor
Modulation Control of Two Lasers up to 200 MHz

® Two or Four-Wire Serial Interface for Register Access
¢ 2 Gbps/Lane, 2-lane MIPI CSI-2 D-PHY Data Interface
¢ Laser Eye Safety Monitoring

® These Devices are Pb-Free and RoHS Compliant

Applications
¢ Computing

® Three Output Mode: RAW, Data Reduction (DR), * Drones, Robotics & Automation
Integrated Depth Processing (DP) ® Metrology
® Phase and Pulsed (Hybrid) Modulation Support ¢ Machine Vision
® Simultaneous Depth, Confidence and Grayscale Output ® Future Retail & Intelligent Logistics
® Horizontal and Vertical Mirroring, Windowing and ¢ Security & Access Control
Pixel Binning ® Virtual or Augmented Reality
® Context State Machine with 64 Programmable Contexts * 3D Modeling

Table 2. ORDERING INFORMATION - PART

Container On-chip Depth Protective
Part Number Qty Product Description Processing Film
AF0130CSSM30SMKA1-CP 3000 AF0130 REV2 Production Samples (AF0131 yes yes
+ Depth, Confidence & Visual)
AF0130CSSM30SMKA1-CP2 50
AF0131CSSM30SMKA1-CP 3000 AF0131 REV2 Production Samples (RAW, no yes
DR, 1.2 MP, 30° CRA)
AF0131CSSM30SMKA1-CP2 50
AF0130CSSM30SMKA1-CR 3000 AF0130 REV2 Production Samples (AF0131 yes no
+ Depth, Confidence & Visual)
AF0130CSSM30SMKA1-CR2 50
AF0131CSSM30SMKA1-CR 3000 AF0131 REV2 Production Samples (RAW, no no
DR, 1.2 MP, 30° CRA)
AF0131CSSM30SMKA1-CR2 50

Table 3. ORDERING INFORMATION - EVALUATION BOARD

Part Number

Product Description

AF0130CSSM30SMKAH3-GEVK

AF0130 Sensor Headboard + Lens (940 nm filter, 65° HFOV)

AGBENECS-GEVK

Laser Headboard
(4 VCSEL's, 60° HFOI)

AGB1NOCS-GEVK

Demo 3 Board (FPGA Base Board including USB Cable and
Tripod)

NOTE: While Hybrid mode enhances ambient light
rejection, similar benefits can also be achieved in
standard CW operation by using higher optical
peak power in combination with shorter
integration times. This approach is generally
recommended for ambient suppression without

the added complexity of Hybrid mode.

This document has undergone updates prior to the inclusion of this revision history table. The changes tracked here only reflect updates made

on the noted approval dates.

www.onsemi.com

2



%20http://www.onsemi.com/

onsemi A CAGE DIMENSIONS

ODCSP87 6.05x4.83x0.63, 0.50P
CASE 570AZ
ISSUE A

DATE 17 JUN 2024

D » A NOTES:
1. DIMENSIONING AND TOLERANCING CONFORM TO ASME Y14.5—2018.
. b2 | E&E[ ACTIVE 2. ALL DIMENSIONS ARE IN MILLIMETERS.
Bc/gLRLNEAF; NOTE 12 /’ NOTE 9 Bl 3. SOLDER BALL DIAMETER IS MEASURED AT THE MAXIMUM SOLDER

=

BALL DIAMETER PARALLEL TO DATUM C.
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DATUM C, THE SEATING PLANE IS DEFINED BY THE SPHERICAL
E2 CROWNS OF THE SOLDER BALLS.
NOTE 12 GLASS: 0.400 THICKNESS; REFRACTIVE INDEX = 1.52.
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OPTICAL CENTER_| ~1 DEFINITIONS.
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*FOR ADDITIONAL INFORMATION ON OUR Pb—FREE
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*This information is generic. Please refer to

XXXX = Specific Device Code device data sheet for actual part marking.

Y = Year Pb-Free indicator, “G” or microdot “=”, may
W = Work Week or may not be present. Some products may
NNN = Serial Number not follow the Generic Marking.
Electronic versions are uncontrolled except when accessed directly from the Document Repository.
DOCUMENT NUMBER: 98A0ON62452H Printed versions are uncontrolled except when stamped “CONTROLLED COPY” in red.
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onsemi and ONSEMI are trademarks of Semiconductor Components Industries, LLC dba onsemi or its subsidiaries in the United States and/or other countries. onsemi reserves
the right to make changes without further notice to any products herein. onsemi makes no warranty, representation or guarantee regarding the 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. onsemi does not convey any license under its patent rights nor the rights of others.
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onsemi, ONSEML, 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.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
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
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
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: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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