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															LoRa Overview

															
															LoRa is the de facto wireless platform of Internet of Things (IoT). Semtech's LoRa chipsets connect sensors to the Cloud and enable real-time communication of data and analytics that can be utilized to enhance efficiency and productivity.
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															Applications Overview

															
															With an ever-increasing number of IoT vertical applications, LoRa devices and the LoRaWAN standard is creating business efficiencies and improving lives around the world.
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															LoRa is bolstered by a diverse global ecosystem of hardware manufacturers, software designers, network providers, and industry associations.
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															Products Overview

															Thousands of customers worldwide rely on our diverse product portfolio and world class technology roadmap for solutions in low power wireless communications, optical data transport, video broadcasting, power management, circuit protection, touch sensing, and more.
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															Products Overview

															LoRa®, a long range, low power platform, and the de facto wireless platform of Internet of Things, is highly integrated and cost-effective, boasting a notable battery life of up to 20 years, a 3-mile range in urban environments and a 30-mile range outdoors.
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												Circuit Protection
												
											
											
												
													
														
															Products Overview

															Sophisticated devices that protect sensitive circuitry from Electrostatic Discharge (ESD), Electrical Fast Transients (EFT), Cable Discharge Events (CDE), and other electrical overstress.
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															Products Overview

															A comprehensive portfolio of innovative optical, analog and mixed-signal semiconductor solutions that serve the rising global demand for high-speed data transmission products.

															Read
																	More
														

														
															
																Clock & Data Recovery
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															Products Overview

															Advanced off-the-shelf technology that enables end-to-end systems and integrates advanced inline signal processing capabilities such as light compression, broadcast quality scaling and audio down-mixing.
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															Products Overview

															Ultra-low power, feature-rich touch controllers that are optimized for numerous applications and provide best-in-class sensitivity with robust noise immunity to enhance touch and near range proximity detection.
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	PerSe Control
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															Products Overview

															Award-winning solutions designed specifically to push real-world broadcast boundaries in performance, reach, power, and signal integrity while reducing time to market and design risks.
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															A pioneer in power management ICs across networking and industrial power, handheld power and automotive applications, Semtech leads the quest to enable a new class of greener, smarter and smaller end products.
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																	More
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															Products Overview

															Leading edge-to-Cloud solutions delivering the device, software and connectivity services needed to simplify and accelerate data-driven transformation with cellular IoT.
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	Technology
								
										Technology Overview
											
												
													
														
															Technology Overview

															
															Our highly differentiated, disruptive analog and mixed-signal semiconductors and advanced algorithms enable today's most innovative electronics within some of the fastest growing verticals and markets.
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															LoRa Wireless RF
FOR THE IoT Overview

															
															LoRa is the de facto wireless platform of Internet of Things (IoT). Semtech's LoRa chipsets connect sensors to the Cloud and enable real-time communication of data and analytics that can be utilized to enhance efficiency and productivity.
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															PerSe® Smart Sensing Overview

															
															Semtech's PerSe technology intelligently senses human presence for optimized connectivity and enhanced user experience.
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	Brochure
	Blogs
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															Tri-Edge PAM4 CDR Overview

															
															Tri-Edge is a CDR platform optimized for PAM4 optical interconnect in next-generation 200G and 400G data center module and AOC applications.
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	Product
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															BlueRiver
PLATFORM FOR SDVoE™

															
															BlueRiver AV-over-IP chipsets are the world’s only chipsets to transport uncompressed, zero-latency Ultra HD/4K HDR over standard Ethernet and are the foundation for Software Defined Video Over Ethernet (SDVoE) technology.
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															Circuit Protection Overview

															
															Semtech is leading the way in Transient Voltage Suppression (TVS) protection solutions that safeguard electronics systems against damage or latch-up caused by electrostatic discharge (ESD), lightning (surge), and other destructive voltage transients.
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															Design Resources Overview

															Semtech places a high importance on delivering superior design support and provides a wealth of tools and resources with the goal of shortening your time to revenue for your new product introductions.
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															Internet of Things

															
															Award-winning LoRa Technology, ESD and surge protection, and smart control platforms for Internet of Things-enabled devices and low power, wide area network (LPWAN) infrastructure.
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												Professional AV

												
												AptoVision BlueRiver™ Technology uses commercial-off-the-shelf Ethernet networks to deliver higher performance, flexibility, and scalability to the Pro AV industry.
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												Award-winning LoRa Technology, ESD and surge protection, and smart control platforms for Internet of Things-enabled devices and low power, wide area network (LPWAN) infrastructure.
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								General Purpose ESD Protection

							
									Semtech provides reliable system-level ESD and EMI circuit protection solutions that meet the industry requirements.
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General Purpose ESD Protection


Semtech provides reliable system-level Electrostatic Discharge (ESD) and Electromagnetic Interference (EMI) circuit protection solutions that meet the industry's toughest requirements. Today's transciever integrated circuits (ICs) only offer human body model (HBM) or device level (on-chip) ESD protection, which does not sufficiently address system-level risks -- especially as next generation ICs scale to smaller geometries. Semtech ESD protection diodes feature low clamping voltage, low capacitance, and low leakage current to protect your system interconnects from external ESD threats. 

                

              

            

          
          

          
              
              
            

          

   
        
          
          

          

          
  
        

    

    

    
      

      
      
       
          Parametric Search

          Use our intuitive search tool to find and compare products that suit your exact design needs and specifications.
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									To compare two or more part numbers, click the checkboxes for the desired part numbers, and then click the “COMPARE PARTS” button. All other rows will be hidden.
	To reset the selection, click the “RESET” button.
	To add/remove parameter options, click the “CUSTOMIZE PARAMETERS” button, and then select the necessary parameters in the popup box.
	To show/hide the filters after selection, click “Collapse/Expand Filters.”
	To visit the product detail page, click on the part number.
	To view the product image and its description, click the “i” icon.
	To purchase the product, click the cart button.
	To sort the results, click the arrow in the column header.
	To download the results in .csv format, click the “EXPORT RESULT” button.
	To view more results, click the pagination controls if there are more results than one page can display.
	For new part numbers, a “NEW” will be shown next to the part number as an indicator.
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      Products

      
        	Number	 	Name
	uClamp6511T	 	μClamp® 1-Line ESD & Surge Protection
	uClamp5501ZV	 	μClamp® 1-Line ESD & Surge Protection
	uClamp5041Z2C	 	01005 Size μClamp® 1-Line ESD Protection
	uClamp5031ZA	 	μClamp® 5V ESD and EOS Protection
	uClamp5031Z2C	 	01005 Size μClamp® 1-Line ESD Protection
	uClamp3341ZA	 	Ultra Small MicroClamp® 3.3V ESD & EOS Protection
	uClamp3311ZV	 	MicroClamp® 1-Line ESD & Surge Protection
	uClamp2522T	 	Lightning and ESD Protection for Gigabit Ethernet Interfaces
	uClamp1281ZV	 	μClamp® 1-Line ESD & Surge Protection
	uClamp0701ZV	 	μClamp® 1-Line ESD & Surge Protection
	uClamp0611ZA	 	Ultra Small MicroClamp® 6.5V ESD & EOS Protection
	uClamp0601ZV	 	MicroClamp® 1-Line ESD & Surge Protection
	uClamp0581P	 	μClamp® 1-Line ESD Protection
	uClamp0531P	 	μClamp® 1-Line ESD Protection
	uClamp0511P	 	μClamp® 1-Line ESD protection
	uClamp5011Z2C	 	01005 Size μClamp® 1-Line ESD Protection
	PClamp0511ZV	 	PClamp® 1-Line ESD & Surge Protection
	HClamp5061ZA	 	EMIClamp® ESD Protection with Low Harmonic Distortion 
	HClamp5xxxZA 	 	HClamp® Integrated ESD Protection with RF Decoupling Capacitor 
	uClamp0761ZV	 	μClamp® 1-Line ESD & Surge Protection
	RClamp0521Z	 	Ultra Small RClamp® 1-Line ESD protection
	Rclamp0542Z	 	Ultra Small RClamp® 2-Line ESD Protection
	RClamp0542ZA	 	Femto Farad RailClamp® 2-Line, 300fF ESD Protection
	RClamp0552T	 	Ultra Low Cap, 2 Line, Bidirectional ESD Protection
	RClamp0564P	 	Femto Farad RailClamp® 4-Line, 170fF ESD Protection
	RClamp1255P	 	Low Capacitance RClamp® Surge Protection for uUSB Interfaces
	RClamp1521PQ	 	Ultra-Low Capacitance 1-Line ESD Protection
	RClamp1851ZA	 	Ultra Small RClamp® 1-Line, 18V ESD Protection
	RClamp2431TQ	 	Ultra-Low Capacitance 1-Line ESD protection
	RClamp2451ZA	 	Ultra-Small RailClamp® 1-Line, 24V ESD Protection
	RClamp2656P	 	Low Capacitance RClamp® Surge Protection for uUSB Interfaces
	RClamp3321P	 	Ultra-Low Capacitance 1-Line, 3.3V ESD protection
	RClamp3324P	 	Low Capacitance RClamp® 4-Line ESD protection
	RClamp3324T	 	Low Voltage RailClamp® 4-Line ESD Protection
	RClamp3344T	 	Low Voltage RailClamp® 4-Line ESD Protection
	RClamp3552T	 	Low Voltage RailClamp® 2-Line ESD Protection
	RClamp7524T	 	Ultra Low Capacitance TVS Array
	uClamp0511PQ	 	μClamp® 1-Line ESD protection
	uClamp0511Z	 	Ultra Small μClamp® 1-Line ESD protection
	uClamp0512Z	 	Ultra Small μClamp® 2-Line ESD Protection
	uClamp0571P	 	High-Power μClamp® 5V ESD and Surge Protection
	uClamp0871P	 	High Power μClamp® 8V ESD & Surge Protection
	uClamp1071P	 	High Power μClamp® 10V ESD & Surge Protection
	uClamp1211Z	 	Ultra Small μClamp® 1-Line ESD Protection
	uClamp1271P	 	High-Power μClamp® 12V ESD & Surge Protection
	uClamp1571P	 	High-Power μClamp® 15V ESD & Surge Protection
	uClamp1871P	 	High-Power μClamp® 18V ESD & Surge Protection
	uClamp2271P	 	High-Power μClamp® 22V ESD & Surge Protection
	uClamp2671P	 	High-Power μClamp® 26V ESD & Surge Protection
	uClamp3321ZA	 	Ultra Small μClamp® 1-Line, 3.3V ESD Protection
	uClamp3381P	 	High Power μClamp® 3.3V ESD & Surge Protection
	uClamp3603T	 	TVS Diode Array for Proximity Switch Protection
	uClamp3671P	 	High-Power μClamp® 36V ESD & Surge Protection
	EClamp0504T	 	Low Profile EClamp® 4-Line ESD protection
	EClamp2342N	 	ESD-EMI Protection for Color LCD Interfaces
	EClamp2357N	 	EMI Filter and ESD Protection for Secure Digital Card Interfaces
	EClamp2374P	 	ESD-EMI 4-line Protection for Color LCD Interfaces
	EClamp2376K	 	ESD-EMI 6-line Protection for Color LCD Interfaces
	EClamp2376P	 	ESD-EMI 6-line Protection for Color LCD Interfaces
	EClamp2378K	 	ESD-EMI 8-line Protection for Color LCD Interfaces
	EClamp2378P	 	ESD-EMI 8-line Protection for Color LCD Interfaces
	EClamp2384K	 	ESD-EMI 4-line Protection for Color LCD Interfaces
	EClamp2384P	 	ESD-EMI 4-line Protection for Color LCD Interfaces
	EClamp2386K	 	ESD-EMI 6-line Protection for Color LCD Interfaces
	EClamp2386P	 	ESD-EMI 6-line Protection for Color LCD Interfaces
	EClamp2388K	 	ESD-EMI 8-line Protection for Color LCD Interfaces
	EClamp2388P	 	ESD-EMI 8-line Protection for Color LCD Interfaces
	EClamp2394P	 	ESD-EMI 4-line Protection for Color LCD Interfaces
	EClamp2396P	 	ESD-EMI 6-line Protection for Color LCD Interfaces
	EClamp2398P	 	ESD-EMI 8-line Protection for Color LCD Interfaces
	EClamp2410P	 	ESD Protection Device for T-Flash/MicroSD Interfaces
	EClamp2422N	 	ESD-EMI 2-line Protection for Audio Interfaces
	EClamp2454P	 	ESD-EMI 4-line Protection for Color LCD Interfaces
	EClamp2455P	 	ESD-EMI 4-line Protection for SIM Card
	EClamp2455K	 	ESD-EMI 4-line Protection for SIM Card
	EClamp2456P	 	ESD-EMI 6-line Protection for Color LCD Interfaces
	EClamp2458P	 	ESD-EMI 8-line Protection for Color LCD Interfaces
	EClamp2465T	 	Low Capacitance ESD/EMI Protection for SIM Card
	EClamp2522P	 	USB Upstream Port Filter and TVS For EMI Filtering and ESD Protection
	EClamp3202A	 	ESD-EMI 2-line Protection for Microphone Ports
	EClamp8052P	 	2-Line Common Mode Filter and Low Capacitance ESD Protection
	LC01-6	 	1500 Watt Low-Capacitance TVS for High-Speed Communication Systems
	LC03-6	 	Low-Capacitance TVS for High-Speed Data Interfaces
	LC04-6	 	Dual Low-Capacitance TVS Array for Telecom Linecard Applications
	LCDA12C-1	 	12 V Low-Capacitance, TVS Array
	LCDA12C-8	 	12 V Low-Capacitance, 8-Line TVS Array
	LCDA15C-1	 	15 V Low-Capacitance, TVS Array
	LCDA24C-1	 	24 V Low-Capacitance TVS Diode Array For High-Speed Data Interfaces
	RClamp03391PW	 	Femto Farad RailClamp® 1-Line, 200fF ESD and EOS Protection
	RClamp04041PW	 	Ultra Small RClamp® ESD and EOS Protection for USB Data Lines
	RClamp0501T	 	Low Capacitance 1-Line ESD protection
	RClamp0502A	 	RailClamp® Low Capacitance TVS Array
	RClamp0502B	 	Ultra-Low Capacitance TVS for ESD and CDE Protection
	RClamp0502BA	 	Ultra-Low Capacitance TVS for ESD and CDE Protection
	RClamp0502N	 	RailClamp® Low Capacitance TVS Diode Array
	RClamp0503N	 	RailClamp® Low Capacitance TVS Diode Array
	RClamp0504F	 	RailClamp® Low-Capacitance TVS Diode Array
	RClamp0504N	 	RailClamp Low-Capacitance TVS Diode Array
	RClamp0504P	 	RailClamp® Low-Capacitance TVS Array
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        For more than 50 years, Semtech's Protection Products Group has been on the forefront of developing cutting-edge circuit protection solutions to safeguard the various circuit buses, ports, connectors, and interfaces found in consumer products and electronic systems.
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        Explore a wealth of downloadable resources and datasheets to assist with prototyping and production.
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			Learn more about Semtech's innovative circuit protection technology platform. 
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			Semtech's protection solutions safeguard data interfaces from ESD and surge transients.
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              As USB technology continues to evolve, the…
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              Learn all about electrostatic discharge (ESD)…
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               Watch and learn about the RClamp 7534P for…
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     Semtech Releases New Surge Protection Product to… 
    

            Targeted for industrial, datacenter and telecommunications applications, the Semtech Protection…
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     Semtech Introduces the HotSwitch® Platform for… 
    

            New HotSwitch® devices expand Semtech’s robust offering of protection solutions to provide a…
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     Semtech Unveils SurgeSwitch™ System Transient… 
    

            Semtech’s SurgeSwitch™ product line offers 30% reduced clamping, 80% smaller package size and…
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Picture bustling factories filled not with massive, outdated machines but with streamlined, efficient counterparts: robots darting around, intricate sensors overseeing every process, and data seamlessly flowing for real-time control. To tackle the challenges posed by critical industrial environments, engineers actively seek integrated circuits (ICs) housed in semiconductor packages known for their resilience and reliability. These packages must demonstrate exceptional thermal and mechanical durability and robust electrical performance under demanding conditions, ensuring optimal functionality and prolonged system life.
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Surveillance cameras have become ubiquitous in today's world. Whether we're taking a morning jog in the neighborhood, escorting our children to school or commuting to work, chances are security cameras are monitoring us. Americans are captured on security cameras about 238 times weekly. The widespread adoption of security cameras on both private and public properties is on the rise, primarily due to ease of installation and the sense of safety they offer. Once set up, cameras promptly begin recording images and videos, allowing authorized users to access real-time video feeds over the internet via smartphones or other devices. 
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Today's automobile stands at the forefront of technological advancement with a vast array of sophisticated functions such as self-driving capability, GPS navigation, hands-free phone operation via Bluetooth further enhanced by Apple CarPlayTM and Android AutoTM along with many cutting-edge features that improve safety and comfort. The more features are added to an automobile, the more semiconductor components are used. The semiconductor components employed in automotive applications must satisfy the qualification criteria outlined in AEC-Q standards. This international standard specifies the qualifications necessary for packaged integrated circuits and discrete devices utilized in in-vehicle electronic systems. As more interfaces are used for high-speed signal transmission, more semiconductor components are added to automotive systems.
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Application of IoT and the Importance of ESD Protection
 
The Internet of Things (IoT) is a network of physical devices embedded with sensors, software, and other technologies to connect and exchange data with other devices and systems over the Internet. It shares the data with a Cloud server or a gateway to analyze and take corresponding actions (Figure 1). One noteworthy application of IoT is in agriculture. The amount and time of water irrigation are decided based on IoT sensors that gather information on soil moisture content, nutrients, fertilizer amount, and weather information—helping farmers make smart decisions to prevent wasting resources. IoT applications have also become very popular in manufacturing and industrial automation, from factory floors to department stores, tracking machine performance, measuring product quality, and asset tracking to real-time location systems. In smart home automation, IoT-based systems have made our homes safer and easily maintainable.
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The Importance of Keyboard ESD Protection
 
Since the dawn of computers, the keyboard has been the primary communication mechanism between human and machines. Over the years, many technologies and interfaces have changed, but the keyboard has barely changed in both form and function. Recently, I bought an exclusive wireless keyboard. Initially, it communicated with the computer via Bluetooth without any issues. However, after a month or so, it suddenly stopped. When I opened the internal circuit, I was surprised that the keys had no electrostatic discharge (ESD) protection. Any electronic device's keypad, side keys or push buttons are vulnerable to ESD due to constant human interaction with them. Adding ESD protection devices in a keyboard/keypad/side keys can avoid disastrous situations such as the failure of my keyboard. Let us discuss ESD in general and how we can protect our electronic devices from it.
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Whether you are watching an action replay of a baseball game on a giant screen at a stadium, a movie on your large-screen TV or streaming a video on your laptop computer, a high-quality audiovisual (AV) experience is always expected. Ultra-High-Definition Serial Digital Interface (UHD-SDI) and High-Definition Multimedia Interface (HDMI) are two standards for digital AV transmission. UHD-SDI standardizes the transmission of uncompressed and unencrypted digital AV signals over coaxial or fiber optic cables. HDMI is a digital interface for transmitting high-definition, high-speed digital multi-track audio and uncompressed video signals from HDMI-compliant sources to AV displays. Even though they both can transport ultra-high-definition AV signals from a source to a display, HDMI is preferred to connect consumer gadgets such as computers, gaming consoles, Blu-ray/DVD players, televisions, projectors, etc. UHD-SDI is preferred for high-end applications such as professional indoor/outdoor video production and television broadcasts because it supports long-range transmission and a rugged connection with the help of a physical lock mechanism at each end of the cable. UHD-SDI coaxial cable can transfer signals up to 300 feet, whereas HDMI cables struggle with excessive signal degradation even within 50 feet. These two interfaces can be used together via an HDMI-SDI or SDI-HDMI converter. For example, as shown in figure 1, an HDMI display would be used for confidence monitoring of an SDI stream to avoid the need to use specially calibrated SDI-specific displays.
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Not too long ago, my only fitness tracker was a pedometer in my pocket to measure my daily step count. Things have since changed very quickly. I now have a smartwatch on my wrist to track my daily activities, including steps completed, distance covered, calories burned, heart rate, and breathing pattern. I also receive alerts for messages, take calls, listen to my favorite podcast, and check the weather via my smartwatch. These are all in addition to seeing the accurate time of the day. Due to all these innovative features, wearing a smartwatch and using it as a fitness tracker is the trend for the health-conscious population worldwide. While these wearables help people remain fit, extra care needs to be taken by the manufacturers to protect these wearables from electrical overstress (EOS) and electrostatic discharge (ESD) generated from the body of the person wearing these devices.
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HotSwitch® is a new product line of devices from Semtech with an integrated load switch or eFuse that protects electronics systems against typical electrical transients and steady-state fault conditions. Primarily, the HotSwitch device turns on or off the current flow to a power rail as-needed. It detects electrical surges and secures the downstream subsystem by disconnecting the load from the power source. At the same time, the devices in Semtech’s HotSwitch portfolio provide an enhanced shield against inrush current, overvoltage, under voltage, reverse current, short circuit, and over-temperature faults. Figure 1 shows how a system is protected by a HotSwitch device.
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The U.S. Department of Transportation (USDOT) and the National Highway Traffic Safety Administration (NHTSA) have published regulations that require all cars, SUVs, trucks, and vans to have rear-view visibility systems that started May 1, 2018. In fact, until recently, the rear-view camera was the only camera used in many car models and was considered an excellent safety feature. Modern vehicles have evolved significantly in the past few years, adopting innovative safety features that include blind-spot detection, surround-view monitoring, forward and rear collision warning, lane keep assistance, and autonomous parking assistance. These features utilize cameras and sensors to inform the driver about the car and its surroundings via the dashboard display. Now, there are at least six cameras present in high-end vehicles. There may be video display systems in cars like DVD players and TVs for passengers.
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