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Energy Efficient Innovations

Trusted Source

With headquarters in Phoenix, Arizona, and on-shore design and manufacturing centers, ON Semiconductor offers
a secure, stable environment for the development of advanced semiconductor solutions for aerospace and defense
applications.

ON Semiconductor has been granted Category 1A Trusted Design, Trusted Test, and Trusted Foundry accreditation
by the Defense Microelectronics Activity (DMEA), enabling trusted support from design through product shipment.
The Trusted Foundry accreditation allows ON Semiconductor to support its digital and mixed signal designs at the
40,000 square foot (ft?) clean room manufacturing space in Pocatello, ID, as well as the Gresham, OR, 100,000 ft?
clean room. The accreditation program is part of the DoD strategy to ensure that electronic components used
in U.S. military and national security applications are trustworthy and secure. An assured “chain of custody”,
supply chain integrity, and prevention of tampering are critical for Application Specific Integrated Circuits (ASIC)
used by national security agencies. A key part of the Trusted Foundry program is that it uniquely provides the US
Government with guaranteed access to leading edge trusted microelectronics services for low volume applications.
ON Semiconductor’s accreditation confirms their commitment to meet these government requirements.

On Semiconductor has also been granted “Trusted Broker” accreditation by DMEA, enabling the company to support
the entire trusted manufacturing process through engagement with other trusted suppliers. The combination of the
four accreditations benefits military and defense customers by providing a fully integrated trusted manufacturing
solution.

In addition, ON Semiconductor maintains ITAR certification and QML flows required for military designs.
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Processes and Capabilities
ON Semiconductor is certified to the following process standards:

* MIL-PRF-38535 * AS 9100 Rev.D * QS9000 * ESCC-2269000
* MIL-STD-750 » STACK * TL9000
* |ATF 16949 * IS0 9000 * ESCC-9020

ON Semiconductor provides robust silicon technologies for ASIC products that are characterized over an extended
temperature range from cryogenic to 150°C, as well as a portfolio of plastic and hermetic packaging suitable for
high reliability end applications.

ON Semiconductor operates modularized wafer fabrication processes that enable the company to offer extended
process lifetimes, meeting the market need for secure, long life-cycle processes to support long product lives of
ten years or more. This approach also allows the company to support low volume requirements of aerospace and
defense customers. An established, flexible EOL process enables adequate transition or EOL planning.

ON Semiconductor is adding 300 mm production capability, through the recently announced acquisition of a
300 mm fab located in East Fishkill, New York. The agreement includes a technology transfer and development
agreement, and a technology license agreement. ON Semiconductor has immediate access to advanced CMOS
capability, including 45 nm and 65 nm technology nodes. ON Semiconductor is expected to assume full operational
control of the fab at the end of 2022. ON Semiconductor also plans to include the East Fishkill fab and technologies
within the portfolio of Trusted, ITAR, and QML capable manufacturing technologies.
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Solutions Characterized for Neutron Soft Error Rates

ON Semiconductor offers Application Specific Integrated Circuit (ASIC) solutions critical for aerospace applications and
products requiring rigorous FIT rates due to terrestrial radiation exposure. A combination of characterization test data,
soft-error-aware design flow methodology, qualification, and handling flows allow customers multiple options in planning
and designing ASICs in a wide variety of applications. Available in the company’s 110 nm and 180 nm digital processes,
the standard cell and SRAM architectures achieved superior neutron test results across voltage and temperature. To further
reduce Single Event Effects (SEE), the design offering includes enhanced substrates, redundancy and error correction code
(ECC) options. Leveraging the company’s existing commercial digital ASIC flow, customers benefit from superior pricing,
development spans and manufacturing cycle times.

ONC18 FIT (Sea Level, NYC) | 1.8 V FIT Per M Bit | 1.5V FIT Per M Bit ONC110 FIT (Sea Level, NYC) 1.20 V FIT Per M Bit

Dual Port SRAM 618 778 HDSP SRAM 360
Single Port SRAM 492 704 DP SRAM 290
Flip Flop* 313 529 Flip Flop* 358
* Single bit FIT only. Redundancy will significantly reduce FIT. * Single bit FIT only. Redundancy will significantly reduce FIT.

No SEL at 85°C, 1.93 V. No SEL at 125°C, 1.26 V.

No MBU or SEFI. No MBU or SEFI.

ON Semiconductor has a wide range of design solutions to mitigate soft errors while taking density, power, and
performance into account. A combination of proven Rad Hard by Design (RHBD) techniques and process enhancements
deliver outstanding neutron test results. Be it partial, sequential, or full Triple Modular Redundancy (TMR),

ON Semiconductor can tailor an ASIC development flow to meet the design and application needs of a wide range of
aerospace applications.

Page 4 Aerospace & Defense Solutions



www.onsemi.com

Radiation Hardened By Design Solutions
Robust ASICs for Space and High Reliability Applications

ON Semiconductor offers Radiation Hardened by Design (RHBD) solutions critical for space and Hi-Rel applications.
Available in the company’s 110 nm digital Application Specific Integrated Circuit (ASIC) processes, the design offering
includes a novel flip-flop architecture called Self Restoring Logic (SRL). SRL remains hard to single event effects at

high Linear Energy Transfer (LET) while operating up to 700 MHz, far exceeding the capability of legacy RHBD flip-flop
architectures. A latch-up resistant Dual Port SRAM with on-board error correction code (ECC), hardened clock elements,
high-speed I/0 cells, and a single event latch up protection cell expand the design portfolio. These cells are compatible
with the existing digital ASIC flows resulting in superior pricing, development spans and manufacturing cycle times.

ONC110 Test Results

Total lonizing Dose (Si) 300 kRads

CE{NGD TR N WU ORIyl 107 Mev cm?/mg (Si)

SEL Tolerant Tested to 125 Mev cm?/mg (Si) at 150°C and Vdd+10%
Dose Rate Upset Tested to 1 x 10° rad(si)/s

Dose Rate Latch-Up Tested to 3 x 108 rad(si)/s

Neutron SEE 8 x 10 n/cm? (1 MeV equivalent)

Proven Rad-Hard Solutions for Space

ON Semiconductor has a wide range of design solutions to mitigate radiation effects. Hardened IP and a proven
commercial ASIC development flow combine to achieve results that meet the design and application needs of a wide range
of applications. The company’s ASIC legacy spans five decades and includes thousands of design-from-spec, customer
interactive, and FPGA conversion success stories. RHBD capabilities enable ON Semiconductor to expand our ASIC heritage
and service the needs of existing and new customers.

ON Semiconductor is developing an RHBD ASIC capability for a 65 nm CMOS technology node that will balance density,
performance, power consumption, and cost of ownership. This platform will include IP, library, compiler, implementation
flow, and test chip development.

ON Semiconductor Page 5



Energy Efficient Innovations

Product Processing

Special Packaging
 Custom package developments
* Drop in replacement for ASICs / FPGAs
* No need to modify the board footprint
* Aerospace / defense packaging

* From ceramic packages to complex flip-chip
BGAs

* On-shore assembly and test capabilities
* Thermally enhanced packages

Extended Temperature

* ON Semiconductor supports extended
temperature in several technologjes

e -551t0 +125°C for 0.5 ym and 0.35 ym
process technology

e -55t0 +150°C for 180 nm process technology
* -55t0 +150°C for 110 nm process technology

Security Capability
* ON Semiconductor partners with third party IP
providers
» Offers anti-tamper, error correction, and encryption
capabilities with third parties
Avionics
* Demonstrated SEL immunity
* Soft error rate data available for logic and
memories for 110 nm and 180 nm process
technologies
Non-Volatile Memory

* 0.5 um and 0.35 um process technologies offer up
to 1 kb EEPROM with a maximum configuration of
32 x 32; temperature ranges vary

* ONC18 (180 nm) offers two memaory options

* One Time Programmable (OTP) up to 256 kb;
-40 to +125°C

* EE Array up to 1 kb
* SP110 (110 nm) capable of supporting OTP
e -40to +125°Cup to 312 kb
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Advanced Processes and Intellectual Property

Digital Standard Cell Product Families

Standard Cell Product Families

Famil Core Voltage 1/0 Voltage 1/0 System Special

y (V) (\)) Types Performance Features
3(255u o 5.0 50,33 PCI, TTL, LVTTL, LVCMOS 75 MHz Long-Term 5V Support, High Temp
gc;‘s m 33,25 50,3.3 PCI, GTL, HSTL, SSTL, LVTTL, LVCMOS, LVPECL 100 MHz EEPROM, High Temp
s 33, 15% 15 33251850  PCI33/66,DCI, HSTL, SSTL, LVTTL, LVCMOS, LVPECL, LVDS 266 MHz NVM, OTP, High Vt, High Temp
$P110 33,2518, PCI33/66, DCI, HSTL, SSTL, LVTTL, LVCMOS, LVPECL, LVDS, o
110 nm 1.2 15 1.2 CML, PCIX 450 MHz OTP, Dual Source Capability, Mil Temp
$PG5/55 33,2518, PCI33/66, DCI, HSTL, SSTL, LVTTL, LVCMOS, LVPECL, LVDS, . .
65 nm, 55 nm 1.2,1.0 1512 CML, PCIX 600 MHz Extensive IP Portfolio
SP45/40 33,2518, PCI33/66, DCI, HSTL, SSTL, LVTTL, LVCMOS, LVPECL, LVDS, . .
45 nm, 40 nm 1.1,0.9 15 1.2 CML, PCIX 850 MHz Extensive IP Portfolio
$P32/28 . .

085~105 = 33,2518 PCI, DCI, HSTL, SSTL, LVCMOS, LVPECL, LVDS, CML 1000 MHz Extensive IP Portfolio

32 nm, 28 nm
GF22 0.88,0.72, 1.8 GHz, Body Bias, Ultra Low Power,
e o4 3.3,1.8,15,1.2 PCI, DCI, HSTL, SSTL, LVCMOS, LVPECL, LVDS, CML 55 BT i

Comprehensive Intellectual Property Offering
ON Semiconductor offers a suite of system IP suitable for a

Category IP Cores

Hi-Speed SerDes PCI Express Gen 1/2/3, XAUI, SATA 1/11/11, EPON, Serial

variety of applications, including those requiring high-speed
serial 1/0 (SerDes), external high performance memory
interfaces, processors and a variety of other hard and soft
IP Combined with support for a rich family of 1/0 standards,
our digital ASIC technologies and IP provide optimal solutions
for aerospace/defense, automotive, communications,

industrial, consumer, computing, and medical applications.
ON Semiconductor is an Arm® microprocessor licensee, and
has access to multiple Arm cores for integration into silicon
products.

Serial Interfaces

Application Layer Support

Bus Interfaces
Microprocessors

Memory Interfaces
Data Converters
Memory

Clocking

Error Correction, Encryption
& Anti-Tamper

DSP Functions

FPGA Conversion IP

Rapid I/0 (SRIO), 1G Ethernet, 10G Ethernet
USB 3.0/2.0/1.1, HDMI, I12C, CAN, UART

10/100 Ethernet, 1G Ethernet, 10G Ethernet,

PCl Express Gen 1/2/3, SATA1/11/11l, SRIO, USB
3.0/2.0/1.1, DDRX Controllers, EMAC4, MII, RMII, SMIl,
XFI, HDMI

PCI, AMBA/AHB, ARM7, PLB, PCMCIA

Arm, ARC, PowerPC, R-Core, M8051, AMBA/AHB
Peripherals

DDR, DDR2, DDR3, DDR4, QDR-II

ADC, DAC

SRAM, DPRAM, Register File, ROM, OTP
PLLs, DLLs, MSDLL

ECC, DES, 3DES, Reed-Solomon, RNG, PK Processor,
Secure SRAM

FFT, Mult, Divide, Accumulate, Up/Down Converter, FIR

Memory Wrappers, LUT RAM, 1/0 Standards, Hardware
DSP Functions, FIFOs, Clocking Emulation

ON Semiconductor
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Custom ASIC Designs

D/g/ta/ SO/UHO”S ffom 05 ‘Um to 28 nm RTL Hand-off Specification Hand-off
* Flexible ASIC design interfaces including whole or partial RTL, RTL Checking RTL Development
Netlist, and GDSII content i Logic Synthesis
* Robust FPGA proof-of-concept validation flow when targeting Third-Party ON Semiconductor
Gate-Level Netlist Gate-Level Netlist
an ASIC Hand-off Hand-off
* FPGA-to-ASIC, ASIC-to-ASIC, and multi-chip-to-ASIC conversions ol s
* EOL support with ASIC-to-ASIC conversion approach v v
* Big D (Digital) / Small A (Analog) ASIC capability to increase ASIC Design Flow
integration and simplify board design m:ggggg;f‘ggji‘;:
* Up to 50 million gates and 50 Mb of memory 1P Integraiion and Verification
« System architects to advise on best overall solution i s e
* Proven technologies to ensure long term, continuous supply IP, VO, Clock Gen
. . . Configuration, Insertion, Verification
* Secure supply with domestic manufacturing
. ) . Scan and JTAG Insertion
* Support for long-life, small volume applications Automatic Test Pattern Generation
* High reliability, high temperature, special packaging and handling Static Timing and Power Analysis
. . . LEC and Functional Simulation
* Complete solutions including product development, test, package ——
. . . . . . . oor Plannin
engineering, quality engineering, and failure analysis N At
* Full ITAR handling available DRC, LVS, LEC, Extraction

Post Layout Simulation

* QML Flow, Trusted Supplier
e D0O-254 compliance support

 Custom packaging capability to match most pin-outs and
package types

Wafer Fabrication

Package, Assembly, Test

v

Prototype ASIC Devices
Production Finished Goods
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High Performance Image Sensors

With over 40 years of imaging expertise, ON Semiconductor is a leading supplier of high s
performance CMOS image sensors. Our broad portfolio of products includes devices '
with resolutions ranging from VGA to over 26 megapixels, and our advanced design
and processing techniques can be utilized in the development of custom products
specifically designed to address the most demanding imaging applications.

Broad Portfolio of Standard Devices
* Rolling and Global Shutter for high speed, low power, and readout flexibility
* Radiation tolerant designs for use in high radiation environments

Advanced Technology Base
* Electron Multiplication
* High-speed readout architectures
* CMOS Backside lllumination
* SOC integration

* Specialized Color Filter Array (CFA)
configurations

* Dedicated co-processors
* Military qualification grades available

* Custom TDI linear image sensor
design experience for Remote Sensing
applications
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Integrated Passive Devices (IPD)
An Efficient RF System-in-Package Solution

Integrating passive devices into our HighQ™ copper platform gives a cost-effective, smaller footprint solution for all RF needs.

IPD Technology Characteristics

¢ Target frequency: 500 MHz to
40 GHz

* Low profile, minimal footprint
* Tight tolerance
* High reliability

Typical RF Applications Typical IPD Designs

* Cellular - front end and base * Baluns
stations e Couplers

¢ 5G solutions for handheld and * Diplexers
infrastructure * Low pass and band

* |oT solutions pass filters

¢ Data centers * Splitters

* WiFi™/Bluetooth®/Zigbee® solutions ¢ Matching networks

» Aerospace and defense * Interposers

e Guaranteed £5.0% capacitor

Thickest Inductors in the Industry tolerance

O B T « Typical < 1% variance between
| I capacitors on common IPD
¢ Dual Cu stack up of 12 uym for

_— = —e—— — high Q inductors

I
Tight Tolerance Caps <~
VR Insulating Oxide

Optional Resistors

High Resistivity Silicon Substrate

Dual Copper Stackup with Full Length Stitched Via
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IPD Technology

Advantages
 Smaller than discrete solutions y
« Thinner & higher precision than LTCC [
* Lower cost than GaAs

* Best performance among
silicon-based IPDs

Inductor Coil

"~ Dual Low Pass Filter

State of the Art Fab

¢ Standard Mechanical InterFace system (SMIF) results
in high and consistent yields

* Located in Gresham, Oregon
* Fab Certifications:
» 1S0O 14001 » QML (DoD)
» |ATF 16949 » ITAR (DoD)
» AS 9100 Rev. D » Trusted Foundry Status
» OHSAS-18001

... Agilent Design and Foundry Services

\\ o « Complimentary feasibility study
| * Design services available

— 4
( a d e n c e » Self-service design with full featured PDK for

Cadence and Agilent

»
YY)
L)

‘YNATIONAL 8-i . -
INSTRUMENTS: ® * 8-inch high resistivity silicon wafers
’ Menbr » Shuttles with multiple designs/variants

A Siemens Business
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Sales and Design Assistance from ON Semiconductor

ON Semiconductor Technical Support F hensive listi §
-
www.onsemi.com/support UL TR L 0
ON Semiconductor Sales Offices, Distributors,
ON SEMICONDUCTOR INTERNATIONAL SALES 0 and Rep Firms, please visit:
GREATER CHINA Beijing 86-10-8577-8200
Hong Kong 852-2689-0088 Americas & EMEA: www.onsemi.com/sales
Shenzhen 86-755-8209-1128 . . - g—
Shanghai 86.21.5131.7168 China: www.onsemi.cn/sales ~ )
Taipei, Taiwan 886-2-2377-9911 Japan: www.onsemi.jp/sales :
FRANCE Paris 33(0)1 39-26-41-00
GERMANY Munich 49 (0) 89-93-0808-0
INDIA Bangalore 91-80-427-74100
ISRAEL Raanana 972 (0) 9-9609-111 AMERICAS REP FIRMS
ITALY Milan 39029239311 Alab Huntsville e-Comp (256) 533-2444
JAPAN Tokyo 81-3-6880-1777 Brazil Countrywide Ammon & Rizos (+55)224688-1960
KOREA Seoul 82-31-786-3700 California Bay Area Electec (408) 496-0706
MALAYSIA Penang 60-4-6463877 Canada Eastern Canada Astec (905) 607-1444
SINGAPORE Singapore 65-6496-8888 Connecticut Statewide Paragon Electronic Systems (603) 645-7630
SLOVAKIA Piestany 491 33 790 2450 Florida Statewide e-Components (888) 468-2444
THAILAND Bangkok 66-2-115-0542 Georgia Ak ECOIRONENE (EB5)0620
UNITED KINGDOM Maidenhead 44 (0) 1628 244326 Illinois Chlcag9 Matrix Design Technology (630) 780-9124
Indiana Statewide Bear VAI Technology (440) 526-1991
lowa Cedar Rapids Matrix Design Technology (319) 362-6824
ON Semiconductor Distribution Partners Kansas Olathe Matrix Design Technology (913) 998-8852
Arrow Electronics WWW.aITow.com (800) 777-2776 Kentucky Statewide Bear VAI Technology (440) 526-1991
Avnet Inc. www.avnet.com (800) 332-8638 Maine Statewide Paragon Electronic Systems (603) 645-7630
CEAC International Ltd WWW.Cecport.com 852-2302-4018 Massachusetts Statewide Paragon Electronic Systems (603) 645-7630
Digi-Key Corporation TG (800) 344-4539 Mfaxi(':o Countrywide Ammon & Rizos (+52) 333-6419900
Framos GmbH www framos.com +49 89 T10667-0 Michigan Statewm?. Bear.VAI Tect_mology (440) 526-1991
: TR Mil t Eden Prairie Matrix - Design Technology (952) 400-1070
Future Electronics www.futureelectronics.com 1-800-FUTURE1 (388-8731) Missouri Cedar Rapids Matrix Design Technology (319)-362-6824
Katech Semicom Co., Ltd. s kotechsemicon +82-2-557-4335 Nebraska Cedar Rapids Matrix Design Technology (319)-362-6824
Machica, Inc. Www.macnica.com +81-45-470-9870 New Hampshire Statewide Paragon Electronic Systems (603) 645-7630
Mouser Electronics, Inc. WWW.mouser.com (800) 346-6873 New Jersey Statewide S.J. Metro (516) 942-3232
0S Electronics Co., Ltd www.oselec.com (81) 33255 5985 New York Binghamton TriTech - Full Line Rep (607) 722-3580
Premier Farnell plc www.farnell.com (800) 4-NEWARK Jericho S.J. Metro (516) 942-3232
RS Components Limited www.rs-online.com 03457 201201 Rochester TriTech - Full Line Rep (585) 385-6500
Ryoden Trading Co., Ltd. www.ryoden.co.jp/en (81) 35396 6310 North Carolina Raleigh e-Comp (888) 468-2444
Ryosan Co., Ltd eocantcoinyen (81) 33862 2635 North Dakota Eden Prairie Matrix - Design Technology (952) 400-1070
SAS Seltech www.seltech-international.com  +33-1-48-92-90-2 UL - SIEIRLIE BealtVAINETHDIEY (M PRI
Se‘rial Microelectr(?nics (HK) Ltd www.serialsystem.com (852) 2790 8220 :::::z:::::: \é\laesstteerrnn :: ESBJeé;;i\éAAtTl:ﬁ?ir;ology gég; Zégggi
Uniquest Corporation www.uniquest.co.kr 82-31-7089988 Puerto Rico Countrywide e-Components (888) 468-2444
World Peace Industries Co. Ltd. (WPI)  www.upi-group.com (E52)2C6HL1E00 Rhode Island Statewide Paragon Electronic Systems (603) 645-7630
WT Microelectronics Co., Ltd www.wtmec.com (852) 2950 0820 South Carolina Statewide e-Components (888) 468-2444
Wuhan P&S Information Technology Co., Ltd www.icbase.com (86) 27 8156 6668 or South Dakota Eden Prairie Matrix - Design Technology (952) 400-1070
400-800-8051 T Statewide e-Components (888) 468-2444
Yosun Industrial Corp www.wpgholdings.com/yosung  (886) 2 2659 8168 Vermont Statewide Paragon Electronic Systems (603) 645-7630
Rochester Electronics www.rocelec.com +1-978-462-9332 Wisconsin Milwaukee Matrix - Design Technology (262) 389-6790

HighQ is a trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other countries. Arm is a registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere. All other brand names and product
names appearing in this document are trademarks of their respective holders.

ON i and the ON i logo are tr of i Comp Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number of patents,
trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further
notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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 ON Semiconductor products, including li with all laws,

and safety requi s or r of any support or applications information provided by ON i “Typical” which may be provided in ON Semiconductor 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. ON Semiconductor does not convey any license under its patent rights nor the rights of others.
ON Semiconductor 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
forimplantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized application, Buyer shall indemnify and hold ON Semiconductor 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 ON Semiconductor

was negligent regarding the design or f ¢ of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada.
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910
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