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Enabling Energy Efficient Solutions

ON Semiconductor Image Sensor Solutions

ON Semiconductor develops and markets high-performance CMOS image sensors, based on patented technologies and extensive
experience in this domain. The company creates CMOS active pixel sensors through innovative design approaches using standard CMOS
processing technologies.

ON Semiconductor offers a wide range of standard and custom designed CMOS image sensors, with long lifecycles and on-time
deliveries.

For over 15 years, the company has provided proven solutions for multi-megapixel digital photography, large area sensors up to wafer
scale, ultra-high-speed sensors, imaging for machine vision, linear and 2D barcode scanning, medical X-ray imaging, single-chip camera
integration, radiation-tolerant CMOS image sensors for space and nuclear applications, and linear contact image sensor modules and
light sensors.
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Mapping Applications to ON Semiconductor Sensor Solutions

ON Semiconductor develops and markets a range of high-performance CMOS image sensors:

VITA sensor family of true synchronous snapshot shutter sensors.The highly programmable, footprint compatible, HDR, and powerful
windowing capabilities make it an extremely versatile family for a wide variety of applications.

LUPA high-speed sensors combine true synchronous snapshot shutter with very high frame rates, for use in applications such as
motion analysis, scientific high-speed image analysis and for industrial inspection applications demanding higher speed.

STAR sensors combine high sensitivity with excellent image quality and a unique tolerance to the harsh environment and radiation
in space. Typical applications: satellite optical attitude and communication sensors, airplane visual monitoring, and nuclear power
plant inspection

IBIS4/MANO sensors have 3-transistor and shared 4-transistor pixels and employ a rolling electronic shutter. Typical applications
include document scanning, industrial vision, medical imaging, and biometric applications. MANO sensors are specifically tailored
for biometric applications.

Contact Image Sensor Modules may be used for scanning applications, such as printers, scanners, currency verification, gaming
and balloting applications.

Light Sensors are widely deployed in mobile devices to optimize battery life, and enable new features, such as gesture detection for

smart phones, and hue sensing for LED TVs. ON Semiconductor provides a variety of integrated and discrete Proximity Sensor (PS)
and Ambient Light Sensor (ALS) products tailored to these applications.

STAR, Contact Light Custom

End Markets IBIS VITA MANO LUPA HAS Modules | Sensors Design
Industrial 4 4 4 4 v
Barcode v
Biometrics v v v
High Speed v (4
Space & Nuclear v v
ITS 4 4 v
Medical 4 4 v
Military v v v v
Cine/BCst v
Automotive v
High End Security v
Printers/Scanners v v
Mobile Devices/LED TV (4

ON Semiconductor Page 3



Enabling Energy Efficient Solutions

VITA

FEATURES

* 1.3 to 25 megapixel resolution

* Pipelined and triggered global shutter
with dual slope readout

¢ Rolling shutter with CDS

e Up to 150 fps full frame readout
e Configurable operation modes

e Ease of operation

¢ LVDS or CMOS outputs

e 10-bit or 8-bit accuracy

e Multiple parallel window readout
* Mono and color variants

Parameter
Active Pixels
Pixel Size
Shutter Type
Master Clock
Windowing

ADC Resolution
LVDS Qutput
CMOS Outputs

Power Dissipation
Package

Optical Format
Frame Rate

Responsivity
@ 550 nm

FPN

VITA 1300
1280 (H) x 1024 (V)
4.8 um x 4.8 um
Global and Rolling shutter
62 MHz (PLL)

8 randomly programmable ROI.
Normal, sub-sampled and binned
readout modes.

10-bit, 8-bit
4 data + sync + clock

10-bit parallel output, frame
valid, line valid, clock

475 mW in 10-bit mode
LCC-48
1/2 inch

150 fps (LVDS)
37 fps (CMOS)

4.58 V/lux.s,
23.82 LSB10/nJ/cm?

0.5% RMS

VITA Standard Image Sensors

The growing demand for new applications is opening up exciting opportunities for

high-performance CMOS image sensors. Besides high-end machine vision, there

is a rapidly expanding market for 2D barcode readers, high-end security solutions,

and a new breed of intelligent traffic management systems. The needs of these new

markets can be addressed by the VITA family from ON Semiconductor. VITA offers

configurability, flexibility and ease of operation.
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VITA 5000

VITA 2000
1920 (H) x 1200 (V)
4.8 um x 4.8 um
Global and Rolling shutter
62 MHz (PLL)

8 randomly programmable ROI.
Normal, sub-sampled and binned
readout modes.

10-bit, 8-bit
4 data + sync + clock

10-bit parallel output, frame
valid, line valid, clock

510 mW in 10-bit mode
LCC-52
2/3 inch

90 fps (LVDS)
22 fps (CMOS)

4.58 V/lux.s,
23.82 LSB10/nJ/cm?

0.5% RMS

VITA 25K
VITA 5000 VITA 25K
2592 (H) x 2048 (V) 5120 x 5120
4.8 um x 4.8 um 4.5 umx 4.5 um
Global and Rolling shutter Global and Rolling shutter
62 MHz (PLL) 310 MHz (10-bit output)

8 randomly programmable ROI.
Normal, sub-sampled and binned
readout modes.

10-bit, 8-bit
8 data + sync + clock
NA

1000 mW in 10-bit mode
LCC-68
1inch
75 fps

4.58 V/lux.s,
23.82 LSB10/nJ/cm?

0.5% RMS

32 randomly programmable ROI.
Normal, sub-sampled and binned
readout modes.

10-bit, 8-bit
32 data + sync + clock
NA

3.5 Win 10-bit mode
uPGA-355
35 mm
53 fps

3.3 V/lux.s,
18.16 LSB10/nJ/cm?

0.5% RMS
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IBIS/MANO Standard Image Sensors

IBIS
MANO

FEATURES

* 6.6 to 9.6 megapixel resolution
» Configurable operation modes
* Rolling shutter with CDS

e Ease of operation

e LVDS or CMOS outputs

¢ 10-bit or 8-bit accuracy

ON Semiconductor provides several solutions to address the needs of a growing
number of high-end biometric applications, such as fingerprint, palm print, and iris
detection. The IBIS and the new MANO sensor serve these needs with a combination
of frame rates, high resolution, and high SNR performance. In addition, the new MANO

9600 offers configurability, ease of operation and pin compatibility with VITA 2000.

Other applications include inspection, scanning, biometry and medical systems.

\
N
¥
n
L |
L]
r
L]
L]
.
.
’
f

IBIS4 6600 MANO 9600
Active Pixels 2210 x 3002 3840 x 2500
Pixel Size 3.5 um 2.4 um
Optical Format 1 2/3"
Shutter Type Rolling Rolling
Master Clock 40 MHz 62 MHz
Windowing 1 randomly programmable ROI. Randomly programmable ROI.

Windowed, and sub-sampled
readout possible.

ADC Resolution 10-bit 10-hit, 8-bit

LVDS Qutput - 4 data + sync + clock

CMOS Output 10-bit parallel 10-bit parallel output, frame
valid, line valid, clock

Power 190 mW 510 mW

Package Type LCC-68 LCC-52

Frame Rate 5 fps 20 fps

Responsivity 0.5 V/lux.s 0.5 V/lux.s

@550 nm 3 LSB 10/nJ/cm2 3 LSB 10/nJ/cm?2

FPN 0.2% RMS 0.5% RMS

ON Semiconductor
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LUPA

FEATURES

 Frame rates up to 500 fps at several
megapixel resolutions

* Unprecedented sensitivity
e Pipelined global shutter

* Low power dissipation

e High resolution

* No blooming or image lag

LUPA Standard Image Sensors

The LUPA family is a result of in-depth research and extensive experience developing

high speed CMOS image sensors.

LUPA devices offer resolution as high as 2048 x 2048 and frame rates up to 500 fps.
These features, combined with power consumption as low as 150 mW with absolutely
no blooming or lag, create a perfect foundation for highly reliable, high sensitivity

image sensors.

¢ Mono and color variants

LUPA 4000

LUPA 3000

LUPA 300 LUPA 1300-2 LUPA 3000 LUPA 4000
640 (H

Active Pixels )x 480 (V 1280 (H) x 1024 (V) 1696 (H) x 1710 (V) 2048 x 2048
Pixel Size 9.9 um x 9.9 um 14 um x 14 um 8 um x 8 um 12 um x 12 um
Shutter Type Pipelined and Triggered Global ~ Pipelined and Triggered Global  Pipelined and Triggered Global  Pipelined and Triggered Global
shutter shutter shutter shutter
Master Clock 80 MHz 315 MHz 206 MHz 33 MHz
Windowing 1 randomly programmable ROI. 4 randomly programmable ROI. 1 randomly programmable ROI. 1 randomly programmable
Windowed, mirrored and sub- Windowed, mirrored and sub- Windowed, mirrored and sub- ROI. Windowed, mirrored and
sampled readout possible. sampled readout possible. sampled readout possible. sub-sampled readout possible;
voltage averaging in the
x-direction.
ADC Resolution 10-bit 10-bit 8-hit NA
Power Dissipation 190 mw 1350 mwW 1100 mW 150 mW
Package LCC-48 uPGA-168 UPGA-369 PGA-127
Data Rate 80 Mbps 12 x 630 Mbps 32 x 412 Mbps 1 x 66 MSps (analog) or
2 x 33 MSps (analog)
Optical Format 1/2 inch 1inch 1inch 35 mm
Frame Rate 250 fps 500 fps 485 fps 15 fps
Responsivity @ 550 nm 3.2 V/lux.s 10.2 V/lux.s 3.8 V/lux.s 2.8 V/lux.s
FPN 2.5% RMS 2% RMS 2% RMS 1.25% RMS
Page 6 Image Sensors
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STAR/HAS Standard Image Sensors STAR

The STAR family is a result of extensive research and irradiation experiments in
developing radiation-tolerant CMOS pixels and readout electronics. These structures

are qualified up to a total dose irradiation of 300 krad.

Radiation tolerant CMOS image sensors play an important role in radiation

environments where normal CMOS or CCD imagers cannot survive, and where CRT
image tubes are too expensive, too heavy, or too large.

FEATURES

* High radiation tolerance

e High sensitivity

* Low noise

* Up to 1 megapixel resolution
» Space qualified (ESCC-9020)
» STAR1000 available in color

STAR 250 STAR 1000 HAS2

| Paameter  smRs0 _ stRm00 W2 |

Active Pixels 512x 512 1024 x 1024 1024 x 1024

Pixel Size 25 um x 25 pm 15 ym x 15 ym 18 ym x 18 ym

Shutter Type Rolling shutter Rolling shutter Rolling shutter

Master Clock 8 MHz 12 MHz 5 MHz

Windowing 1 randomly programmable ROI. Windowed 1 randomly programmable ROI. Windowed 40 randomly programmable ROI. Windowed
and sub-sampled readout possible. and sub-sampled readout possible. and sub-sampled readout possible.

ADC Resolution 10-bit 10-bit 12-bit

Power Dissipation 350 mw 400 mw 122 mW

Package JLCC-84 JLCC-84 JLCC-84

Data Rate 8 MSps 12 MSps 5 MSps

Optical Format 1 inch - 35 mm 1 inch - 35 mm 35 mm

Frame Rate 29 fps 11 fps 4 fps

Responsivity @ 550 nm 5.4 V/lux.s 2.7 V/lux.s 9.6 V/lux.s

FPN 0.10% RMS 0.60% RMS 0.12% RMS

ON Semiconductor Page 7
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Linear Contact Image Sensor Module and Light Sensor Products

CIS Modules Light Sensors Photo-Diode Arrays
e Banking * Ambient Light Sensor * Drug Discovery and
e Gaming * Proximity Sensor Development
e Balloting e Medical/SP0> Devices * Drug MFG/QA-QC

¢ ID Mark Readers

Linear Contact Image Sensor Modules

ON Semiconductor utilizes proprietary active pixel technology providing superior noise performance. Due to design expertise and
flexibility, the company can provide quick turn around times from concept to production.

e >400 million units sold with active customers

* Internally owned and operated fabrication facility

Flatbed, sheet-fed style

50 to 1200 dpi

A3 to A8 and custom scan widths

IR to UV LED illumination (white, red, green, etc.)

* RGB, single or multiple LED colors in either light pipe or bar
e 1 MHz to 50 MHz scan speed

e Analog, binary, inverted and multi-channel outputs

e Trilinear color sensors
* Fixed or programmable resolution, high scan speed, extended temperature range
* Reflective and transmission illumination methods

Page 8 Image Sensors
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Light Sensor Products

Light sensors are widely deployed in mobile devices to optimize
battery life, and are driving new gesture detection features in smart
phones. ON Semiconductor provides a variety of integrated and
discrete Proximity Sensors (PS) and Ambient Light Sensor (ALS)
products tailored to these applications. Proximity sensors reflect
infrared (IR) light off the target to determine motion, distance, and
even position of the user's hand or finger.

ALS Features

* Photopic response

e Dark current compensation

* Low light sensitivity to 0.01 lux

e Very low power consumption

* Selectable gain ranges

* Programmable integration times

e Linear response

* Analog and digital (16 bit resolution)

* Compatible with ON semiconductors LED driver products

PS/APS Features
* Range detection up to 100 mm and beyond with 16-bit
effective resolution
* 50 dB proximity threshold range
e 32:1 LED driver range
* |R and ambient light rejection
* Dark current compensation

* |2C digital interface with multiple threshold interrupt strategies
and filters

Gesture

» Tracking objects with multiple photo-diode receivers enables
the application to triangulate and locate the position and
motion of travel of an object of interest near the screen.
Direction of travel is determined by examining the time or
phase relationship of light arriving at the detectors from the
IR LED. Proximity to the screen is determined by the amplitude
of the reflected IR signature.

VDD <>_<L
NOA3301 - :: :; o
INTE INTB
hy ADC | DsP [ sC. scL =
\I\ : |« SDA SDA
ALS Photo Reference PC Interface
Diode L Diode 0sC [— & VDD
= I Control
hv LED IH\\
\I\ ADC [— DSP |— Drive LED
Proximity
IR Diode
<+ vss

PS Operating PS Average LED ALS Operating Standby
Current Typ Sink Current Typ Current Typ Current Typ
Device (pA) (pA) (uA) (uA) Package
NOA1211; NOA1212* Analog ALS Current 20-5.5 - - 18 0.2 CUDFN-6
NOA1305*; NOA1306 Digital ALS 12C 24-3.6 - - 120 1 CUDFN-6
NOA1312* Digital ALS 12C 24-3.6 - - 140 0.012 CUDFN-6
NOA2301* PS 12C 23-3.6 100 75 - 4 CUDFN-6
NOA2302* PS Slave 12C 23-3.6 100 75 - 4 CUDFN-6
NOA3301 PS + ALS 12C 23-3.6 100 75 50 4 CUDFN-8
NOA3313* PS + ALS 12C 2.3-3.6 100 50 100 4 CUDFN-8
LA0151CS; LA0152CS Analog ALS Current 25-55 - - 150 0.1 0DCSP-4
LVO111CF Analog ALS Current 23-55 - - 75 0.01 0DCSP-4
LV0104CS Digital ALS - 2.3-3.6 - - 70 1 0DCSP-4

* Pending 1H13.

ON Semiconductor
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Custom Design Image Sensors

ON Semiconductor offers custom and application-specific CMOS image sensors
that help our partners leap ahead of competitors by creating unique products with
state-of-the-art performance. Custom designs can be based on internally developed
parametric functional blocks or a radical new approach, resulting in previously unseen
performance and functionality.

ON Semiconductor design and manufacturing technologies help to optimize key
parameters and create the perfect fit for the application. Pixel size, shape and rate,
saturation and noise level, dynamic range and sensitivity, frame rates and outputs are
custom defined.

Alternatively, semi-custom solutions based on the standard product portfolio
are offered to enable unique features and performance for the more demanding
applications and markets, with fast time to market.

Custom solutions from ON Semiconductor are used in high resolution photography,
high-speed imaging, barcode reading, machine vision, medical imaging, and linear
and light sensing applications. Contact ON Semiconductor for any application that
needs an array- or linear-sensor solution with low power, smart sensing, or radiation-
tolerance.

ADVANTAGES

* Full flexibility in specifications

* Key differentiator in the end application

e Guaranteed availability throughout the
product lifetime

* High level of architectural and
operational flexibility resulting in
improved performance

APPLICATIONS
* Machine vision
e High speed

e X-ray

e Endoscopy

* Barcode

* Cinematography
 Banking

* Gaming

* Mobile devices
e Security
 Space/Military

-

R

e e b e e e foomm |

Typical Custom Design Cycle
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Notes
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Sales and Design Assistance from ON Semiconductor

ON Semiconductor Distribution Partn

AMERICAS REP FIRMS

AMSC Co. WWW.amsc.co.jp (81) 422 54 6622 Alabama Huntsville e-Components (256) 533-2444
Arrow Electronics WWW.arrow.com (800) 7772776 Brazil Countrywide Ammon & Rizos (+55) 11-4688-1960
Avnet www.em.avnet.com (800) 332-8638 California Bay Area L2 (408) 453-5000
Daiwa Distribution Ltd. www.daiwahk.com (852) 2341 3351 Southern California |Tech Coast Sales (949) 305-6869
Digi-Key www.digikey.com (800) 344-4539 Canada Eastern Canada | Astec (905) 607-1444
EBV Elektronik www.ebv.com/en/locations.html (49) 8121 774-0 Western Canada Sifore (503) 977-6267
Fuji Electric Co. www fujiele.cojp (81) 33814 1411 Connecticut Statewide Paragon Electronic Systems | (603) 645-7630
Future & FAI Electronics www.futureelectronics.com/contact 1-800-FUTURE1 (388-8731) Florida Statewide e-Components (888) 468-2444
KH Electronics Inc. www.khelec.com/.kor (82) 42 471 8521 Georgia Atlanta e-Components (888) 468-2444
Marubun W marUbUNC0 p (81)3 3639 5630 Iliinois Hoffman Estates | Stan Clothier Company (847) 781-4010
Mitsui Electromcls Inc. www.btel.co.jp (81) 36403 5900 Indiana Fishers Bear VAI (317) 570-0707
Mouser Electronics ik mousercom (800) 346-6873 lowa Cedar Rapids Essig & Associates (319) 363-8703
Newark/Famell _ www farmel.com/ onsemi (800) 4 NEWARK Kansas Overland Park | Stan Clothier Company (913) 894-1675
Promate Eléctromc Co. www.prf)mate.com.tw (886) 2 2659 0303 Maine Statewide Paragon Electronic Systems (603) 645-7630
Segyung Brtestone Co. wwbiitestone.com (82)2 3218 1511 Maryland Columbia Third Wave Solutions (410) 290-5990
Serial Microelectronics, HK W serialsys.com. ik (852) 27908220 Massachusetts Statewide Paragon Electronic Systems (603) 645-7630
facon ic. vwtaon.net (82)2 6679 9000 Mexico Countrywide Ammon & Rizos (+55) 11-4688-1960
Tokyo Electron Device Co. www.teldevice.co.jp (81) 45443 4000 Michigan St. Joseph Bear VAI (440) 526-1991
Worid Peace Industies Co. ___| ww.Wpl-group.com (892) 2365 4560 Minnesota Eden Prairie Stan Clothier Company (952) 944-3456
WT Microglectronics Co. | 4itmec.com (852) 2950 0820 Missouri St. Charles Stan Clothier Company (636) 916-3777
Yosun Electronics WHLYOSUN.COM. 1 (886) 2 2659 8168 New Hampshire Statewide Paragon Electronic Systems (603) 645-7630
New Jersey Statewide S.J. Metro (516) 942-3232
NAI‘ Bl 86-10-8577-8200 New York Binghamton TriTech - Full Line Rep (607) 722-3580
Hz'r‘]'g"iong 5526800088 Jericho $.J. Metro (516) 942-3232
i 86-755-8209-1128 : Rochester TriTech - Full Line Rep (585) 385-6500
Shanghai 86-21-5131-7168 North Carolina Raleigh e-Components (888) 468-2444
Taipei, Taiwan 886-2-2377-9911 Ohio Brecksville Bear VAI Technology (440) 526-1991
FRANCE Paris 33(0)1 39-26-41-00 Oregon Portland SiFore Technical (503) 977-6267
GERMANY Munich 49 (0) 89-93-0808-0 Puerto Rico Countrywide e-Components (888) 468-2444
INDIA Bangalore 91-98-808-86706 Rhode Island Statewide Paragon Electronic Systems | (603) 645-7630
ISRAEL Re?anana 972 (0) 9-9609-111 Vermont Statewide Paragon Electronic Systems | (603) 645-7630
ITALY Milan 39029239311 Washington Bellevue SiFore Technical (425) 990-4701
:(‘:)';AE':\ ;‘m g;ggf;gg%%% Wisconsin Evansville Stan Clothier Company (608) 882-0686
MALAYSIA Penang 60-4-6463877 Oconomowoc Stan Clothier Company (608) 882-0686
SINGAPORE Singapore 65-6442-1226
SLOVAKIA Piestany 421 33 790 2450
UNITED KINGDOM Slough 44 (0) 1753 70 1676
For a comprehensive listing of GreenPein
ON Semiconductor Sales Offices, please visit: ; =
www.onsemi.com/salessupport
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ON Semiconductor and the ON logo are regi: of i C Industries, LLC (SCILLC). SCILLC owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC's product/
patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products
for any particular purpose, nor does SCILLC 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. “Typical” parameters
which may be provided in SCILLC 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. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended
to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer
shall indemnify and hold SCILLC 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 SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright
laws and is not for resale in any manner.
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