
    
    

    
    
    
    
      
          

  
    
      
        
          
            [image: ]
          

          	
              
              	English
	中文 (Chinese)
	日本語 (Japanese)
	Deutsch (German)


            
	 
	
              
                
                  


                
              
              	SiTime Store
	SiTime Support
	Secure Documents
	Learning Hub


            
	 
	
                              
                  0
                
                          


        

      

      
        
          
            
              [image: Sitime Logo]
            
            
              
                
                  Keyword

                  Full Part Number

                  
                    
                      Parametric
                      
                        
                      
                    
                  

                  
                    
                      Cross Reference
                      
                        
                      
                    
                  

                

                
                  

                  
                    
                      
                        
                          
                        

                        Search
                      

                      

                    

                  

                

                Have questions? Contact Us


                
                  
                    
                      Parametric
                      
                        
                      
                    
                  

                  
                    
                      Cross Reference
                      
                        
                      
                    
                  

                

              
            


            
              Search
                            
                Toggle navigation
                
                
                
              
            

          


          
              
    
            
  Main navigation

  

        

  	
      Solutions
                    
      
    	
        
          BACK
        
        

        
        
                  

      
	
        
          
                      
                                                          
                
                                                        
                      
      Solutions Overview



                    
                                    
  
  	
      
          BACK
      
      

      
      
              

    
	
      Aerospace & Defense
                    
  
  
              
      Aerospace & Defense Overview



    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        FPGA Clocking
                          
  
  
              
      




              
	
        GNSS / Navigation
                          
  
  
              
      




              
	
        Land Mobile Radios
                          
  
  
              
      




              
	
        SatCom
                          
  
  
              
      




              
	
        Unmanned Aerial Vehicles
                          
  
  
              
      




              
	
        Vehicle Comms / Telemetry
                          
  
  
              
      




              





      




          
	
      Automotive
                    
  
  
              
      Automotive Overview



    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Automotive Computing
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        ADAS Computers
                          
  
  
              
      




              
	
        Automotive ECUs
                          
  
  
              
      




              





      




              
	
        Automotive Networking
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Automotive PCI-E
                          
  
  
              
      




              
	
        SerDes
                          
  
  
              
      




              





      




              
	
        Cameras & Sensors
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Cameras
                          
  
  
              
      




              
	
        Driver Monitoring Systems
                          
  
  
              
      




              
	
        LiDAR & RADAR
                          
  
  
              
      




              
	
        Smart Mirrors
                          
  
  
              
      




              
	
        Ultrasonic Lens Cleaners (ULC)
                          
  
  
              
      




              





      




              
	
        Infotainment/Cluster
                          
  
  
              
      




              
	
        Autonomous Ground Vehicles (AGV)
                          
  
  
              
      




              
	
        EV Chargers
                          
  
  
              
      




              
	
        FPGA Clocking
                          
  
  
              
      




              





      




          
	
      Communications & Enterprise
                    
  
  
              
      Communications & Enterprise Overview



    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        5G ORAN
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        5G Radio (NR)
                          
  
  
              
      




              
	
        Distributed Units
                          
  
  
              
      




              
	
        Fixed Wireless Access (FWA)
                          
  
  
              
      




              
	
        Fronthaul Switches
                          
  
  
              
      




              
	
        Microwave Backhaul
                          
  
  
              
      




              





      




              
	
        Datacenters / AI Offload
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        AI / ML Offload Engines
                          
  
  
              
      




              
	
        Host Bus Adapters (HBA)
                          
  
  
              
      




              
	
        SmartNICs
                          
  
  
              
      




              
	
        Top of Rack / Leaf Switches
                          
  
  
              
      




              





      




              
	
        Satellite Communications
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Fixed Wireless Access (FWA)
                          
  
  
              
      




              
	
        Microwave Backhaul
                          
  
  
              
      




              





      




              
	
        Optical Networks
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Optical Modules
                          
  
  
              
      




              
	
        PAM4 Links
                          
  
  
              
      




              





      




              
	
        FPGA Clocking
                          
  
  
              
      




              
	
        Test & Measurement
                          
  
  
              
      




              





      




          
	
      Consumer
                    
  
  
              
      




          
	
      Industrial
                    
  
  
              
      Industrial Overview



    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Autonomous Vehicles
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Autonomous Ground Vehicles (AGV)
                          
  
  
              
      




              
	
        VTOL Aircraft and UAVs
                          
  
  
              
      




              





      




              
	
        Camera Applications
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Industrial Cameras
                          
  
  
              
      




              
	
        Ultrasonic Lens Cleaners (ULC)
                          
  
  
              
      




              
	
        V3Link
                          
  
  
              
      




              





      




              
	
        Energy / Solar / Battery
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Battery Management Systems
                          
  
  
              
      




              
	
        Energy Storage Systems
                          
  
  
              
      




              
	
        EV Chargers
                          
  
  
              
      




              





      




              
	
        Industrial Automation
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Computer Numerical Control (CNC)
                          
  
  
              
      




              
	
        Factory Automation
                          
  
  
              
      




              
	
        Industrial Robotics
                          
  
  
              
      




              





      




              
	
        Mining Electronics
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Electronic Detonators
                          
  
  
              
      




              
	
        Mining and Construction Electronics
                          
  
  
              
      




              





      




              
	
        Sensors / Measurement / Meters
                          
  
  
              
    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Seismic Sensors
                          
  
  
              
      




              
	
        Smart Meters
                          
  
  
              
      




              
	
        Test & Measurement
                          
  
  
              
      




              





      




              
	
        Audio & Video Broadcasting
                          
  
  
              
      




              
	
        FPGA Clocking
                          
  
  
              
      




              
	
        Servo Drives
                          
  
  
              
      




              
	
        Weather Balloon Radiosondes
                          
  
  
              
      




              





      




          
	
      IoT
                    
  
  
              
      




          
	
      Medical
                    
  
  
              
      Medical Overview



    
    

    
  

  	
      
          BACK
      
      

      
      
              

    
	
        Blood Pressure Monitors
                          
  
  
              
      




              
	
        Endoscopes
                          
  
  
              
      




              
	
        FPGA Clocking
                          
  
  
              
      




              
	
        Patient Monitors
                          
  
  
              
      




              
	
        See all Medical applications
                          
  
  
              
      




              





      




          
	
      Mobile
                    
  
  
              
      




          






                

                
      
  
    
              [image: White Paper: System Advantages with Epoch Platform MEMS OCXOs]




      
    
      Read White Paper: System Advantages with Epoch Platform MEMS OCXOs
    

  








              

              

      
      
            
  Footer for Main menu

  

        
              	
        Part Number Generator
              
	
        Request Samples
              


  


  

      
        Have questions?  Contact Us
      

    




            

                  

      


  




          
	
      Products
                    
      
    	
        
          BACK
        
        

        
        
                  

      
	
        
          
                      
                                                          
                
                                                        
                      
      Products Overview



                    
                                                                          	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          Jitter Cleaners / Network Synchronizers
                          
                            
                              
                                Jitter Cleaners / Network Synchronizers Overview
                              

                            

                            

                            	
                                MEMS Jitter Cleaners
                                
                                  
                                    
                                      MEMS Jitter Cleaners Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95145
                                          
                                            
                                              Low Jitter, 10-output MEMS Jitter Cleaner

                                            

                                          

                                        

                                      


                                

                              
	
                                Jitter Cleaners
                                
                                  
                                    
                                      Jitter Cleaners Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95315
                                          
                                            
                                              Quad PLL, 12-output Jitter Cleaner

                                            

                                          

                                        

                                      
	
                                        
                                          SiT95314
                                          
                                            
                                              Quad PLL, 4-output Jitter Cleaner

                                            

                                          

                                        

                                      
	
                                        
                                          SiT95312
                                          
                                            
                                              Dual PLL, 2-output Jitter Cleaner

                                            

                                          

                                        

                                      


                                

                              
	
                                MEMS Network Synchronizers
                                
                                  
                                    
                                      MEMS Network Synchronizers Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95148
                                          
                                            
                                              Low Jitter, 11-output MEMS Network Synchronizer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT95147
                                          
                                            
                                              Low Jitter, 8-output MEMS Network Synchronizer

                                            

                                          

                                        

                                      


                                

                              
	
                                Network Synchronizers
                                
                                  
                                    
                                      Network Synchronizers Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95317
                                          
                                            
                                              Quad PLL, 12-output Network Synchronizer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT95316
                                          
                                            
                                              Quad PLL, 12-output Network Synchronizer

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          Clock Generators
                          
                            
                              
                                Clock Generators Overview
                              

                            

                            

                            	
                                MEMS Clock Generators
                                
                                  
                                    
                                      MEMS Clock Generators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95141
                                          
                                            
                                              Quad PLL, 10-output MEMS Clock Generator

                                            

                                          

                                        

                                      


                                

                              
	
                                Clock Generators
                                
                                  
                                    
                                      Clock Generators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95211
                                          
                                            
                                              Ultra Low Jitter, Quad PLL, Programmable Frequency, 12-output Clock Generator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT95210
                                          
                                            
                                              Low Jitter, Quad PLL, 4-output Clock Generator

                                            

                                          

                                        

                                      


                                

                              
	
                                Real-time Clock
                                
                                  
                                    
                                      Real-time Clock Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT95901
                                          
                                            
                                              Ultra Low-Power Dual I2C Bus Real Time Clock (RTC)

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          Clock Buffers
                          
                            
                              
                                Clock Buffers Overview
                              

                            

                            

                            	
                                High-Performance Buffers
                                
                                  
                                    
                                      High-Performance Buffers Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT92216
                                          
                                            
                                               4 Differential and 1 LVCMOS Output Ultra-Low-Jitter, Fanout Clock Buffer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92211
                                          
                                            
                                              10 Differential Output, Ultra-Low-Jitter, Fanout Clock Buffer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92114
                                          
                                            
                                              1.8 V to 3.3 V, 4 LVCMOS Output, Ultra-Low-Jitter, Fanout Clock Buffer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92113
                                          
                                            
                                              5 LVCMOS Output, Ultra-Low-Jitter, Fanout Clock Buffer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92112
                                          
                                            
                                              1.8 V to 3.3 V, 2 LVCMOS Output, Ultra-Low-Jitter, Fanout Clock Buffer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92110
                                          
                                            
                                              10 LVCMOS Output, Ultra-Low-Jitter, Fanout Clock Buffer

                                            

                                          

                                        

                                      


                                

                              
	
                                PCIe Buffers
                                
                                  
                                    
                                      PCIe Buffers Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT92318
                                          
                                            
                                              8 Output DB800Z Equivalent with 85Ω Terminations

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92317
                                          
                                            
                                              6 Output DB800Z Equivalent with 85Ω Terminations

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92316
                                          
                                            
                                              6 Output 1.8 V PCIE Fanout Buffer with 100 Ω Terminations

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92315
                                          
                                            
                                              20 Output, DB2000QL Equivalent Clock Buffer with 85 Ω Terminations

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92314
                                          
                                            
                                              4 Output DB800Z Equivalent with 85Ω Terminations

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92313
                                          
                                            
                                              8 Output DB800Z Equivalent with 85Ω Terminations

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92310
                                          
                                            
                                              20 Output DB2000Q Equivalent with 85Ω Terminations

                                            

                                          

                                        

                                      


                                

                              
	
                                Automotive Buffers
                                
                                  
                                    
                                      Automotive Buffers Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT92184
                                          
                                            
                                              High Performance 4-Output, LVCMOS Automotive Clock Buffer

                                            

                                          

                                        

                                      
	
                                        
                                          SiT92182
                                          
                                            
                                              High Performance 2-Output, LVCMOS Automotive Clock Buffer

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          MHz Oscillators
                          
                            
                              
                                MHz Oscillators Overview
                              

                            

                            

                            	
                                Differential Oscillators
                                
                                  
                                    
                                      Differential Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT9501
                                          
                                            
                                              Ultra-low Jitter Differential XO for Standard Networking Frequencies

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9375
                                          
                                            
                                              Ultra-low Jitter Differential XO for Standard Networking Frequencies

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9367
                                          
                                            
                                              220 to 725 MHz, Low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9366
                                          
                                            
                                              1 to 220 MHz, Low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9365
                                          
                                            
                                              Standard Frequency Low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9122
                                          
                                            
                                              220 to 625 MHz, ±10 to ±50 ppm Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9121
                                          
                                            
                                              1 to 220 MHz, ±10 to ±50 ppm Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9120
                                          
                                            
                                              Standard Frequency ±10 to ±50 ppm Differential XO

                                            

                                          

                                        

                                      


                                

                              
	
                                LVCMOS Oscillators
                                
                                  
                                    
                                      LVCMOS Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT8209
                                          
                                            
                                              80 to 220 MHz, ±10 to ±50 ppm Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8208
                                          
                                            
                                              1 to 80 MHz, ±10 to ±50 ppm Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8009
                                          
                                            
                                              115 to 137 MHz, Low Power Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8008
                                          
                                            
                                              1 to 110 MHz, Low Power Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2002
                                          
                                            
                                              115 to 137 MHz, SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2001
                                          
                                            
                                              1 to 110 MHz, SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1602
                                          
                                            
                                              3.57 to 77.76 MHz, Low Power Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                Automotive & High Temp Oscillators
                                
                                  
                                    
                                      Automotive & High Temp Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT9397
                                          
                                            
                                              220 MHz to 920 MHz, AEC-Q100 Ultra-low Jitter 125°C Differential Oscillator for Automotive

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9396
                                          
                                            
                                              1 to 220 MHz, AEC-Q100 Ultra-low Jitter 125°C Differential Oscillator for Automotive

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9387
                                          
                                            
                                              220 to 725 MHz, AEC-Q100 Ultra-low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9386
                                          
                                            
                                              1 to 220 MHz, AEC-Q100 Ultra-low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9025
                                          
                                            
                                              1 to 150 MHz, AEC-Q100 Spread-spectrum Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8925
                                          
                                            
                                              115 to 137 MHz, Wide Temperature AEC-Q100 Oscillator (-55 to +125°C)

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8924
                                          
                                            
                                              1 to 110 MHz, Wide Temperature AEC-Q100 Oscillator (-55 to +125°C)

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8921
                                          
                                            
                                              119 to 137 MHz, Wide Temperature Oscillator (-55 to +125°C)

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8920
                                          
                                            
                                              1 to 110 MHz, Wide Temperature Oscillator  (-55 to +125°C)

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8919
                                          
                                            
                                              115 to 137 MHz, High Temperature Oscillator (-40 to +125°C)

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8918
                                          
                                            
                                              1 to 110 MHz, High Temperature Oscillator (-40 to +125°C)

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2025
                                          
                                            
                                              115 to 137 MHz, Wide Temperature AEC-Q100 SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2024
                                          
                                            
                                              1 to 110 MHz, Wide Temperature AEC-Q100 SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2021
                                          
                                            
                                              119 to 137 MHz, Wide Temperature (-55 to +125°C) SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2020
                                          
                                            
                                              1 to 110 MHz, Wide Temperature (-55 to +125°C) SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2019
                                          
                                            
                                              115 to 137 MHz, High Temperature (-40 to +125°C) SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2018
                                          
                                            
                                              1 to 110 MHz, High Temperature (-40 to +125°C) SOT23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1625
                                          
                                            
                                              AEC-Q100, Low Jitter and Low Power Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1618
                                          
                                            
                                              Standard Frequency, High Temperature Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                Spread Spectrum Oscillators
                                
                                  
                                    
                                      Spread Spectrum Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT9005
                                          
                                            
                                              1 to 141 MHz, Spread-spectrum Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                Voltage-Controlled Oscillators
                                
                                  
                                    
                                      Voltage-Controlled Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT3809
                                          
                                            
                                              80 to 220 MHz, ±10 to ±50 ppm VCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3808
                                          
                                            
                                              1 to 80 MHz, ±10 to ±50 ppm VCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3807
                                          
                                            
                                              Standard Frequency VCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3373
                                          
                                            
                                              220 to 725 MHz Ultra-low Jitter Differential VCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3372
                                          
                                            
                                              1 to 220 MHz Ultra-low Jitter Differential VCXO

                                            

                                          

                                        

                                      


                                

                              
	
                                I2C/SPI Oscillators
                                
                                  
                                    
                                      I2C/SPI Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT3522
                                          
                                            
                                              340 to 725 MHz I2C/SPI Programmable Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3521
                                          
                                            
                                              1 to 340 MHz I2C/SPI Programmable Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                Digitally Controlled Oscillators
                                
                                  
                                    
                                      Digitally Controlled Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT3922
                                          
                                            
                                              220 to 625 MHz, Differential Digitally-controlled XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3921
                                          
                                            
                                              1 to 220 MHz, Differential Digitally-controlled XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3907
                                          
                                            
                                              1 to 220 MHz, ±10 to ±50 ppm Digitally-controlled XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3901
                                          
                                            
                                              1 to 26 MHz, Ultra-Small µPower DCXO

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          Programmable OCXOs
                          
                            
                              
                                Programmable OCXOs Overview
                              

                            

                            

                            	
                                Holdover OCXOs
                                
                                  
                                    
                                      Holdover OCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT5812
                                          
                                            
                                              60 to 220 MHz, 12-Hour Holdover OCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5811
                                          
                                            
                                              10 to 60 MHz, 12-Hour Holdover OCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5802
                                          
                                            
                                              60 to 220 MHz, 8-Hour Holdover OCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5801
                                          
                                            
                                              10 to 60 MHz, 8-Hour Holdover OCXO

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          Precision MHz Super-TCXOs
                          
                            
                              
                                Precision MHz Super-TCXOs Overview
                              

                            

                            

                            	
                                Super-TCXOs
                                
                                  
                                    
                                      Super-TCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT5503
                                          
                                            
                                              1 to 60 MHz, Elite X Stratum 3E Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5501
                                          
                                            
                                              1 to 60 MHz, Elite X Stratum 3E Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5377
                                          
                                            
                                              60 to 220 MHz, ±100 ppb Elite RF™ Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5376
                                          
                                            
                                              1 to 60 MHz, ±100 ppb Elite RF™ Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5359
                                          
                                            
                                              60 to 220 MHz, ±50 ppb Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5358
                                          
                                            
                                              1 to 60 MHz, ±50 ppb Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5357
                                          
                                            
                                              60 to 220 MHz, Stratum 3 Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5356
                                          
                                            
                                              1 to 60 MHz, Stratum 3 Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5157
                                          
                                            
                                              60 to 220 MHz, ±0.5 to ±2.5 ppm Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5156
                                          
                                            
                                              1 to 60 MHz, ±0.5 to ±2.5 ppm Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5155
                                          
                                            
                                              ±0.5 ppm Super-TCXO for GNSS/GPS

                                            

                                          

                                        

                                      


                                

                              
	
                                Automotive TCXOs
                                
                                  
                                    
                                      Automotive TCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT5387
                                          
                                            
                                              60 to 220 MHz, ±0.1 to ±2.5 ppm AEC-Q100 Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5386
                                          
                                            
                                              1 to 60 MHz, ±0.1 to ±2.5 ppm AEC-Q100 Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5187
                                          
                                            
                                              60 to 220 MHz, ±0.5 to ±2.5 ppm AEC-Q100 Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5186
                                          
                                            
                                              1 to 60 MHz, ±0.5 to ±2.5 ppm AEC-Q100 Super-TCXO

                                            

                                          

                                        

                                      


                                

                              
	
                                TCXOs
                                
                                  
                                    
                                      TCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT5022
                                          
                                            
                                              220 to 625 MHz, ±5 ppm Differential (VC)TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5021
                                          
                                            
                                              1 to 220 MHz, ±5 ppm Differential (VC)TCXO

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          Ruggedized Oscillators / TCXOs / OCXOs
                          
                            
                              
                                Ruggedized Oscillators / TCXOs / OCXOs Overview
                              

                            

                            

                            	
                                Ruggedized OCXOs
                                
                                  
                                    
                                      Ruggedized OCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT7112
                                          
                                            
                                              60 to 220 MHz, ±1 ppb Ruggedized OCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT7111
                                          
                                            
                                              10 to 60 MHz, ±1 ppb Ruggedized OCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT7102
                                          
                                            
                                              60 to 220 MHz, ±3 ppb Ruggedized OCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT7101
                                          
                                            
                                              10 to 60 MHz, ±3 ppb Ruggedized OCXO

                                            

                                          

                                        

                                      


                                

                              
	
                                Ruggedized MHz Super-TCXOs
                                
                                  
                                    
                                      Ruggedized MHz Super-TCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT5543
                                          
                                            
                                              1 to 60 MHz, ±5 ppb Endura Ruggedized Precision Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5541
                                          
                                            
                                              1 to 60 MHz, ±10 ppb Endura Ruggedized Precision Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5349
                                          
                                            
                                              60 to 220 MHz, ±50-ppb precision Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5348
                                          
                                            
                                              1 to 60 MHz, ±50-ppb precision Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5347
                                          
                                            
                                              60 to 220 MHz, ±0.1 to ±0.25 ppm precision Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5346
                                          
                                            
                                              1 to 60 MHz, ±0.1 to ±0.25 ppm precision Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5147
                                          
                                            
                                              60 to 220 MHz, ±0.5 to ±2.5 ppm Super-TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT5146
                                          
                                            
                                              1 to 60 MHz, ±0.5 to ±2.5 ppm Super-TCXO

                                            

                                          

                                        

                                      


                                

                              
	
                                LVCMOS Ruggedized Oscillators
                                
                                  
                                    
                                      LVCMOS Ruggedized Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT8945
                                          
                                            
                                              115 to 137 MHz, Extended Temperature (-55 °C to 125 °C) Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT8944
                                          
                                            
                                              1 to 110 MHz, Extended Temperature (-55 °C to 125 °C) Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2045
                                          
                                            
                                              115 to 137 MHz, Extended Temperature (-55 °C to 125 °C) SOT-23 Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT2044
                                          
                                            
                                              1 to 110 MHz, Extended Temperature (-55 °C to 125 °C) SOT-23 Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                LVPECL / LVDS / HCSL Ruggedized Oscillators
                                
                                  
                                    
                                      LVPECL / LVDS / HCSL Ruggedized Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT9551
                                          
                                            
                                              25 MHz to 644 MHz Endura Ruggedized Ultra-low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9357
                                          
                                            
                                              220 to 900 MHz Endura™ Ruggedized Ultra-Low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9356
                                          
                                            
                                              1 MHz to 220 MHz Endura Ruggedized Ultra-Low Jitter Differential XO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9347
                                          
                                            
                                              220 to 725 MHz, Ultra-low Jitter, ±10 to ±50 ppm Differential Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT9346
                                          
                                            
                                              1 to 220 MHz, Ultra-low Jitter, ±10 to ±50 ppm Differential Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                Ruggedized 32.768 kHz TCXOs
                                
                                  
                                    
                                      Ruggedized 32.768 kHz TCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT7910
                                          
                                            
                                              0.1 ppm, µPower, Low-Jitter, Ruggedized 32.768 kHz Super-TCXO

                                            

                                          

                                        

                                      


                                

                              
	
                                Digitally Controlled Ruggedized Oscillators
                                
                                  
                                    
                                      Digitally Controlled Ruggedized Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT3542
                                          
                                            
                                              340 to 725 MHz, Ultra-Low Jitter, ±20 to ±50 ppm, I2C Programmable Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3541
                                          
                                            
                                              1 to 340 MHz, Ultra-Low Jitter, ±20 to ±50 ppm, I2C Programmable Oscillator

                                            

                                          

                                        

                                      


                                

                              
	
                                Voltage-Controlled Ruggedized Oscillators
                                
                                  
                                    
                                      Voltage-Controlled Ruggedized Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT3343
                                          
                                            
                                              220 to 725 MHz, Ultra-Low Jitter, ±15 to ±50 ppm VCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT3342
                                          
                                            
                                              1 to 220 MHz, Ultra-Low Jitter, ±15 to ±50 ppm VCXO 

                                            

                                          

                                        

                                      


                                

                              
	
                                Spread Spectrum Ruggedized Oscillators
                                
                                  
                                    
                                      Spread Spectrum Ruggedized Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT9045
                                          
                                            
                                              1 to 150 MHz, Spread-spectrum,  Extended Temperature (-55°C to 125 °C)

                                            

                                          

                                        

                                      


                                

                              


                          

                        
	
                        
                          BACK
                        
                          

                          
                          
                          

                        
	
                          32.768 kHz Oscillators
                          
                            
                              
                                32.768 kHz Oscillators Overview
                              

                            

                            

                            	
                                32 kHz Oscillators
                                
                                  
                                    
                                      32 kHz Oscillators Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT1630
                                          
                                            
                                              Ultra-Low Power, Ultra-Small 32.768 kHz or 16.384 kHz Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1573
                                          
                                            
                                              Ultra-Small Low-Jitter, 32.768-kHz ±100-ppm Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1572
                                          
                                            
                                              Ultra-Small Low-Jitter, 32.768 kHz ±50 ppm Oscillator

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1533
                                          
                                            
                                              µPower, 32.768 kHz Quartz XTAL Replacement

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1532
                                          
                                            
                                              Ultra-Small µPower, 32.768 kHz Quartz XTAL Replacement

                                            

                                          

                                        

                                      


                                

                              
	
                                32 kHz TCXOs
                                
                                  
                                    
                                      32 kHz TCXOs Overview
                                    

                                  

                                  

                                  	
                                        
                                          SiT1580
                                          
                                            
                                              Ultra-Small, Low-Power, Low-Jitter, ±5 ppm, 32.768 kHz TCXO

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1568
                                          
                                            
                                              Ultra-Small Low Power, ±5 ppm, 32.768 kHz TCXO with In-System Auto-Calibration

                                            

                                          

                                        

                                      
	
                                        
                                          SiT1566
                                          
                                            
                                              Ultra-Small, Low-Power, Low-Jitter, ±3 to ±5 ppm, 32.768 kHz TCXO
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Glossary of Oscillator Terminology


 


Part 1. Types of Timing Devices
Crystal (X or XTAL)
Crystal Oscillator (XO) or Oscillator
Digitally Controlled Crystal Oscillator (DCXO) or Digitally Controlled Oscillator
Digitally Controlled Temperature Compensated Crystal Oscillator (DCTCXO)
Oven-Controlled Crystal Oscillator (OCXO)
Temperature Compensated Crystal Oscillator (TCXO) or Temperature Compensated Oscillator
Voltage Controlled Crystal Oscillator (VCXO)
Voltage Controlled Oscillator Voltage Controlled Temperature Compensated Crystal Oscillator (VCTCXO)

 


Part 2. Oscillator Terminology
Absolute Pull Range (see Pull Range)
Activity Dip
Aging
Allan Deviation
Clipped Sinewave Output
CML
Cycle to Cycle Jitter
DPPM
Duty Cycle
Frequency
Frequency vs Temperature Slope
Frequency Stability
Gain Transfer or Kvco
Hadamard Variance
HCSL
Holdover
Integrated Phase Jitter (IPJ)
Load
Long-Term Jitter
LVCMOS
LVDS
LVPECL
MEMS
MTBF
Operating Temperature Range
Output Enable
Packaging
Parts per Million (ppm) and Parts per Billion (ppb)
Period Jitter
Phase Noise
Pullability
Pull Linearity
Pull Range – Total Pull Range and Absolute Pull Range
Quality Factor, Q
Retrace
Rise/Fall Time
Single-Ended SPL
Standby
Start-up Time
Supply Current
Supply Voltage
Total Pull Range (see Pull Range)
Thermal Hysteresis
Tri-State
VOH/VOL


1. Types of Timing Devices


 


Crystal (X or XTAL)


A crystal is a passive resonator that vibrates at a fixed frequency. Crystals are used as an external timing reference for semiconductor ICs with an integrated oscillator circuit (i.e., on-chip generation).

 


Crystal Oscillator (XO) or Oscillator


An oscillator is an active device that combines the resonator and oscillator circuit into a single package. Oscillators do not require external components to generate a clock signal. Although in some cases, power supply decoupling components and/or termination resistor(s) may be required. In some regions, XOs are referred to as OSC or SPXO (simple packaged crystal oscillator). Typical frequency stability of XOs ranges from ±10 to ±100 ppm.


The minimum pin count for single-ended oscillators is three pins for power, ground, and the oscillator output. However oscillators usually have at least four pins to accommodate output enable or other control functions. Differential oscillators are usually packaged in six-pin packages. Some oscillators which include serial interface control such as I2 C are packaged in 10-pin or higher pin-count packages. Frequency stability for XOs usually ranges from ±10 ppm to ±100 ppm and they are usually offered in the following packages: 7050, 5032, 3225, 2520, and 2016.


Digitally Controlled Crystal Oscillator (DCXO) or Digitally Controlled Oscillator


A DCXO is similar to a VCXO in that both types of devices allow pulling the frequency. In some cases, DCXOs have the capability to program output frequency to a wider range beyond the limited pull range. The difference with DCXOs compared to VCXOs, is that frequency is adjusted by writing digital control words over a serial interface such as I2 C or SPI.


Digitally Controlled Temperature Compensated Crystal Oscillator (DCTCXO) or Digitally Controlled Temperature Compensated Oscillator


A DCTCXO is a TCXO that incorporates the frequency pulling and programming functionality of a DCXO.


Oven Controlled Crystal Oscillator (OCXO)


An OCXO provides temperature compensation and ovenization to maintain an almost constant temperature for the oscillator at as ambient temperature varies. These devices enclose the resonator, along with temperature-sensing and compensation circuits inside a heated enclosure. This temperature compensation and ovenization enables the OCXO to achieve very good frequency stability ranging from 0.05 ppb to 200 ppb. The typical package size of a quartz-crystal OCXO ranges from to 9.7 mm x 7.5 mm to 135 mm x 72 mm.


Temperature Compensated Crystal Oscillator (TCXO) or Temperature Compensated Oscillator


A TCXO is an oscillator that incorporates temperature compensation to compensate for the frequency vs. temperature characteristic of the resonator. This compensation enables TCXOs to achieve better frequency stability than non-compensated oscillators (XOs). Frequency stability of TCXOs ranges from ±0.05 ppm to ±5 ppm. These devices are used in applications where precision timing references are required such as high performance telecom and networking equipment.


Voltage Controlled Crystal Oscillator (VCXO) or Voltage Controlled Oscillator


VCXOs incorporate a control voltage pin that controls the output frequency around the nominal frequency. The extent of frequency control is called the pull range which typically ranges from ±50 ppm to ±200 ppm but can extend to ±3200 ppm for SiTime VCXOs. VCXOs are often used in discrete jitter attenuation and clock recovery applications.


Voltage Controlled Temperature Compensated Crystal Oscillator (VCTCXO) or Voltage Controlled Temperature Compensated Oscillator


A VCTCXO is a TCXO that incorporates a control voltage pin to allow the output frequency to vary around the nominal frequency. The frequency tuning range for a VCTCXO is typically ±5 ppm to ±25 ppm. Some vendors refer to these devices as TCVCXOs.



 Note regarding SiTime MEMS-based oscillators 





While all of SiTime’s devices use MEMS resonators and not quartz crystal resonators, SiTime does not replace the “X” in the above acronyms with “M” (for MEMS) because these product categories and acronyms have been established in the industry for decades and are associated with certain timing functions. As SiTime devices offer the same or better functionality as quart-based products, it causes less confusion to continue with the same well-known product classifications and acronyms.




 


2. Oscillators Terminology


Absolute Pull Range


See Pull Range


Activity Dip


Activity dips result from mechanical coupling of the principal resonance mode to one or more interfering modes that exist but are not electrically excited by the sustaining circuit. Resonance frequencies of these modes shift as the environmental temperature changes. At some temperatures, the frequency of the interfering mode(s) may come close to the frequency of the desired mode, causing the main mode to loose energy. This, in turn, causes an increase in the resonator equivalent resistance which manifests as a shift in output frequency.


This shift is usually a rapid jump in the frequency over temperature characteristic. After the frequency jumps, the smooth frequency curve continues on a similar trajectory as before, but it is shifted up or down due to the jump. This rapid frequency change can cause system problems such as PLL unlock or packet loss. Quartz-based resonators are susceptible to activity dips. However, SiTime MEMS-based resonators are free of activity dips.


Aging


Aging is the change in oscillator frequency, measured in ppm over a certain time period, typically reported in months or years. This change in frequency with time is due to internal changes within the oscillator, while external environmental factors are kept constant.



Note regarding SiTime MEMS-based oscillators


SiTime MEMS oscillators aging data is provided for up to a 10-year period. SiTime oscillator aging is significantly lower (better) than quartz oscillators because MEMS resonators are vacuum sealed in silicon using a process that eliminates foreign particles that can affect aging.




 


Allan Deviation


Also known as short-term frequency stability, Allan deviation (ADEV) is the measure of oscillator stability in the time-domain. It represents a frequency change over an interval of time called averaging time. Allan deviation is calculated as the root mean square (RMS) change in successive frequency measurements. The averaging time typically ranges from milliseconds to thousands of seconds depending on the target application. The formula for Allan deviation is shown below, where the y values represent the values of fractional frequency deviation between adjacent clock cycles and M is the sample size.

[image: Formula]Allan deviation is used for clock oscillators because it converges for more types of oscillator noise compared to standard deviation. Allan deviation converges for white phase modulation, flicker phase modulation, white frequency modulation, flicker frequency modulation, and random walk frequency. Allan deviation does NOT converge for flicker walk frequency modulation and random run frequency modulation.


Clipped Sinewave Output


Clipped sinewave is a common single-ended output format often encountered in TCXO (temperature controlled oscillator) or OCXO (oven controlled oscillator) devices. The main feature of clipped sinewave output is very slow gradual rising and falling edges that resemble portions of the sinewave, hence the name. Slow rise/fall times have several benefits including reduced energy of high-frequency output harmonics that are undesirable in RF applications. This helps achieve good signal integrity with fewer restrictions in the layout rules. The drawback is slightly lower jitter performance at high frequencies compared to LVCMOS output.


The diagram below shows a typical clipped sine waveform and the significantly slower rise and fall times.

[image: Diagram 1] 


 


CML


Current mode logic (CML) is a common oscillator differential output format. It is an open drain type output which means the driver only drives low and that external pull-up resistors are required to pull the clock signal high during the high portion of the clock period. Two voltage swings are commonly supported, 450 mV and 850 mV. The diagram below shows a typical 450 mV waveform. CML is commonly used in telecom infrastructure applications such as wireless base stations.

[image: Diagram 2] 


 


Cycle to Cycle Jitter


Cycle to cycle (C2C) jitter is defined as the variation in cycle time of a signal between adjacent cycles. It is measured over a random sample of adjacent cycle pairs (JEDEC JESD65B). The suggested minimum sample size is 1,000 cycles as specified by JEDEC.


See related terms: Integrated Phase Jitter (IPJ), Long-Term Jitter, Period Jitter, Phase Noise


Differential


In contrast to single-ended output, differential output consists of two complementary signals with 180° phase difference between the two signals. This output type is often used in high-frequency oscillators (100 MHz and above). Differential signals usually have lower voltage swing than single-ended signals, faster rise/fall times, better noise immunity, and are used when better performance or higher frequency is required. The most commonly used differential signally types are LVPECL, LVDS, and HCSL.


See related term: Single-Ended


DPPM


DPPM (defective parts per million) quantifies how many units may be defective per 1 million units. This unit of measurement is estimated with certain degree of confidence.


Duty Cycle


Duty cycle is a clock signal specification that is defined as the ratio in percentage between the pulse duration in high state to the period of the oscillator signal. The diagram below illustrates duty cycle % = 100* TH/Period, where TH and Period are measured at the 50% point on the waveform. Typical duty cycle specifications range from 45% to 55%.


Frequency


Frequency is the repetition rate (cycle) of the signal output from the oscillator and is measured in Hertz (Hz) per second. Many applications call for a specific oscillator frequency. Following is a list of standard frequencies and their typical applications.


Output Frequency (MHz)      Application


0.002000                                 Frame Clock


0.008000                                 BITS Clock


0.032768                                 Real Time Clock


1.544000                                 Telecom DS1


2.048000                                 Telecom E1


8.000000                                 Automotive CAN Bus


8.192000                                 ISDN


9.830400                                 Wireless CMA, UART


10.000000                               GPS Disciplined Oscillator, Network Time Protocol, test and Measurement


12.000000                               USB/Automotive CAN Bus


12.288000                               DAT Digital Audio


12.352000                               Telecom DS1


12.800000                               Common OCXO Frequency for Telecom


13.500000                               Audio/Video


14.318180                               NTSC Clock, Crystal Reference for PC Motherboard clock


19.200000                               GSM/UMTS


24.576000                               Audio, IEEE1394


25.000000                               Ethernet


26.000000                               GSM/UMTS


26.562500                               Fibre Channel


27.000000                               Audio/Video


32.000000                               Wireless IoT


30.720000                               Wireless W-CDMA


33.33333313                           Parallel PCI


34.368000                               Telecom E3


38.880000                               Telecom SONET


40.000000                               WIFI, SCSI, CPU Reference


44.736000                               DS3


48.000000                               USB


50.000000                               Ethernet, General Purpose


53.125000                               Fibre Channel


61.440000                               W-CDMA


66.66666625                           Parallel PCI, PCI-X General Purpose


74.17582418                           Video


74.250000                               Video


75.000000                               SATA


77.760000                               SONET


96.000000                               USB


100.000000                             PCI Express/General Purpose


106.250000                             Fibre Channel


122.880000                             W-CDMA


125.000000                             1G Ethernet


133.3333325                           PCI-X, General Purpose


148.3516484                            Video


148.500000                              Video


150.000000                              SATA


153.600000                              W-CDMA


155.520000                              SONET


156.250000                              10G Ethernet


159.375000                              Fibre Channel


161.1328125                            10G Ethernet (156.25 * 66/64 Line Coding)


166.6666656                            Computing


168.040678                              OTU3 (155.52 * 235/236 FEC)


175.000000                              General Purpose


187.500000                              Ethernet


200.000000                              General Purpose


212.500000                              Fibre Channel


233.3333333                            Computing


250.000000                              SAN/General Purpose


266.666665                              Computing


300.000000                              SATA/General Purpose


311.040000                              SONET


312.500000                              Ethernet


322.265625                              Ethernet (312.5 * 66/64 Line Coding)


333.3333331                            Computing


350.000000                              General Purpose


425.000000                              Fibre Channel


614.400000                              W-CDMA


625.000000                              Ethernet


637.500000                              Fibre Channel


644.531250                              OTU3 (625 * 66/64 Line Coding), 100GbE, 400 GbE


700.000000                              General Purpose


1250.000000                            Ethernet


1275.000000                            Fibre Channel


 



Note regarding SiTime MEMS-based oscillators


SiTime oscillators are available in frequencies as low as 1 Hz for low-power devices and as high as 725 MHz. The frequency of SiTime oscillators is programmable within this range to 6 decimals of accuracy. Frequency can be factory programmed by SiTime, programmed by key partners and distributors, or programmed for lower volumes in the customer’s lab using an oscillator programmer.




 


Frequency vs Temperature Slope


Frequency vs temperature slope, also shown as ΔF/ΔT, is the rate of frequency change due to a 1°C change in temperature. It quantifies sensitivity of the oscillator frequency to small temperature variations near the operating temperature point. It is one of the major performance metrics of precision TCXOs that determines if the TCXO is stable enough to support the needs of the target application. Smaller frequency vs temperature slope values mean lower frequency variation due to the temperature change in a confined temperature window. For example, an average system temperature window may be ±5°C.


In systems that require time and frequency transfer using IEEE 1588, better frequency vs temperature slope helps improve time error. The unit of measure is in ppm/°C or ppb/°C. Below is a plot of the SiT5356 Elite TCXO showing the frequency slope from 12°C to 13°C with a value of 0.86 pb/°C. This plot shows frequency error vs. the nominal frequency instead of absolute frequency, hence the y-axis label FERROR. The frequency vs. temperature slope is reported as the highest absolute value of slopes observed over the total temperature range.


 

[image: Diagram 4] 


Frequency Stability


Frequency stability is a fundamental performance specification for oscillators. This specification represents the deviation of output frequency due to external conditions – a smaller stability number means better performance. The definition of external conditions can differ for different oscillator categories, but usually includes temperature variation. It may also include supply voltage variation, output load variation, and frequency aging. Frequency stability is typically expressed in parts per million (ppm) or parts per billion (ppb) which is referenced to the nominal output frequency.


Gain Transfer or Kvco


Gain transfer or Kvco is a common characteristic of voltage controlled oscillators (VCXOs) that determines how much output frequency changes in response to a 1-V change in control voltage. This is useful in calculating the characteristics of closed loops that utilize a VCXO.


Hadamard Variance


Hadamard variance is the square of the change in three successive frequency measurements. These measurements are the values of fractional frequency deviation between three adjacent clock cycles and M is the sample size. Hadamard variance converges for white phase modulation, flicker phase modulation, white frequency modulation, flicker frequency modulation, random walk frequency, flicker walk frequency modulation and random run frequency modulation. It is unaffected by linear frequency drift and well suited for analysis of Rubidium oscillators. Below is the formula for Hadamard variance, where y represent the values of fractional frequency deviation among three contiguous clock cycles and M is the sample size.

[image: Formula 2] 


 


HCSL


High speed current steering logic (HCSL) is a commonly used differential output format used for PCI Express, servers, and other applications. As shown below, it has a typical output swing of 700 mV and swings from 0V to 700 mV.

[image: Diagram 5] 


See related terms: LVDS, LVPECL


 


Holdover


Holdover is a mode of operation used by systems that are synchronized to an external precision frequency and/or time reference, and that have temporarily lost this reference signal. The local oscillator should have the capability to maintain, or holdover, stable frequency and/or time within the defined limits in a system after the loss of the external reference.


Integrated Phase Jitter (IPJ)


Phase jitter is the integration of phase noise over a certain spectrum and is expressed in picoseconds or femtoseconds. The diagram below shows an example integration band between f1 and f2 and the area under this curve is time domain picoseconds or femtoseconds of jitter.

[image: Diagram 6] 


See related terms: Cycle to cycle (C2C) jitter, Long-Term Jitter, Period Jitter, Phase Noise


 


Load


Within the scope of oscillators, load usually refers to capacitive load – the total capacitance driven by the oscillator output. Load consists of the input capacitance of the driven IC, trace capacitance, plus any other parasitics or passive components on the printed circuit board.


Long-Term Jitter


Long-term jitter measures the deviation of clock features from the ideal position over several consecutive clock cycles. This effectively measures how the duration of a number of consecutive clock cycles deviates from its mean value.


See related terms: Cycle to cycle (C2C) jitter, Integrated Phase Jitter (IPJ), Period Jitter, Phase Noise


LVCMOS


Low voltage CMOS (LVCMOS) is the most common single-ended output interface standard used by oscillators. Low voltage usually means less than 5V and includes 3.3V, 2.5V, 1.8V, and lower voltages. The output swing is ideally rail to rail (0V to VDD) but is typically not quite full rail at the receiver due to losses. The diagram below shows an example of a 3.3V LVCMOS signal.

[image: Diagram 7] 


 


LVDS


Low voltage differential (LVDS) signaling is a common oscillator differential output format. It is usually lower power than other differential outputs and has a voltage swing of about 350 mV. This output format is commonly used in network switches, routers, wireless base stations, and telecom transmission systems. Below is a typical LVDS output waveform.

[image: Diagram 8] 


See related terms: HCSL, LVPECL


 


LVPECL


Low voltage positive emitter-coupled logic (LVPECL) is a common oscillator differential output format. It has a voltage swing of about 800 mV with the differential cross point at around 2V. LVPECL is used in applications where low noise is important such as network switches, routers, wireless base stations, and telecom transmission systems. The key features of LVPECL are the constant current source driver and the fact the transistors never go into saturation, which are key to low noise and fast switching speed respectively. The diagram below shows a typical differential LVPECL waveform.

[image: Diagram 9] 


See related terms: HCSL, LVDS


 


MEMS


Micro-electro-mechanical systems (MEMS) is the technology of microscopic devices with moving parts. In some regions, this technology is known as micro-machines or micro-systems technology. MEMS evolved from process technologies used in the fabrication of semiconductor devices. Therefore, silicon is the most common material used for manufacturing MEMS components.


MEMS technology is used a wide variety of commercial applications including accelerometers, gyroscopes, microphones, and a range of sensors. MEMS have been commercially used as an alternative to quartz crystal resonators and shipping in production volume since in 2007.


For more information see SiTime's MEMS First™ and EpiSeal™ Processes Technology Paper.


 


MTBF


Mean time between failures (MTBF) is the predicted time between oscillator failures. Quartz-based devices usually have a MTBF in tens of millions of hours. SiTime oscillators have a MTBF of over 1 billion hours. Another measure of quality is failure in time (FIT) rate which is a number of failures in a unit of time such as millions of hours or billions of hours.


For more information see SiTime Reliability Calculations Application Note.


Operating Temperature Range


Operating temperature range is the temperature span in which all oscillator parameters are specified within in the datasheet. Common temperature ranges are listed below.


Commercial, Automotive Grade 4:                    0°C to 70°C

Extended Commercial:                                     -20°C to 70°C

Industrial, Automotive Grade 3:                     -40°C to 85°C

Extended Industrial, Automotive Grade 2:   -40°C to 105°C

Automotive Grade 1:                                        -40°C to 125°C

Military:                                                               -55°C to 125°C

Automotive Grade 0:                                        -40°C to 150°C


 


Output Enable


Output enable (OE) is a feature that is used to control the oscillator output state via a digital input signal. The output enable function means that the device outputs the frequency when the control pin is pulled high and it is disabled when the pin is pulled low.


Packaging


2016: 2.0 x 1.6 mm


2520: 2.5 x 2.0 mm


3225: 3.2 x 2.5 mm


5032: 5.0 x 3.2 mm


7050: 7.0 x 5.0 mm


OCXOs are housed in significantly larger packages that range from 9.7 x 7.5 mm to 135 x 72 mm. A common OCXO package size is 25.4 x 25.4 mm.



Note regarding SiTime MEMS-based oscillators


In addition to these standard package sizes, SiTime offers kHz and MHz oscillators in a 1.54 x 0.84 mm chip-scale package, which is the smallest oscillator package available.


 




Parts per Million (ppm) and Parts per Billion (ppb)


These are relative units of frequency with respect to the nominal frequency. 1 ppm means 1/106 part of a nominal frequency. 1 ppb means 1/109 part of a nominal frequency.


 


Period Jitter


Period jitter is the deviation in cycle time of a clock signal over a number of randomly selected cycles (JEDEC JESD65B). The suggested minimum sample size is 10,000 cycles. The process for obtaining and computing period jitter is as follows.


	Measure the duration (rising edge to rising edge) of one clock cycle
	Wait a random number of clock cycles
	Repeat the above steps 10,000 times
	Compute the mean, standard deviation (σ), and the peak-to-peak values from the 10,000 samples.

See related terms: Cycle to cycle (C2C) jitter, Integrated Phase Jitter (IPJ), Long-Term Jitter, Phase Noise


Phase Noise


In an oscillator, phase noise is the rapid, short-term, random fluctuation of the phase of a clock signal, caused by time-domain instabilities. Phase noise L[f] is expressed in decibels relative to carrier power (dBc) per 1-Hz bandwidth. It is related to the spectral density of phase fluctuations S(f) as L[f] = 10log[0.5S(f)] (US Federal Standard 1037°C, Glossary of Telecommunication Terms). In simpler terms, phase noise is a frequency domain measure of what manifests as clock jitter in the time domain. Following is a phase noise plot of a SiTime SiT9365 oscillator that highlights key information related to phase noise.

[image: Image 1] 


See related terms: Cycle to cycle (C2C) jitter, Integrated Phase Jitter (IPJ), Long-Term Jitter, Period Jitter


 


Pullability


Pullability is the ability to control or pull oscillator output frequency over a narrow range from the nominal frequency value. The typical means of frequency control is a control voltage applied to the control voltage input pin for VCXOs. DCXOs (digitally controlled crystal oscillators) allow pulling the frequency by writing digital control words over a serial interface such as I2 C or SPI. Pullability range varies in oscillators from ±5 ppm to ±3200 ppm.


Pull Linearity


Pull linearity is one of the characteristics that determine the quality of a VCXO. The response of the VCXO frequency to control voltage change over the full pull range should ideally be a straight line. Pull linearity quantifies how far the real characteristic is away from the perfect line. It is defined as the ratio between frequency error from the expected value to the total deviation, expressed in percent, where frequency error is the maximum frequency excursion from the so-called “Best Straight Line” drawn through a plot of output frequency vs control voltage. The diagram below illustrates this concept.

[image: Diagram 11] 


 


Pull Range – Total Pull Range and Absolute Pull Range


Total pull range (PR) is the amount of frequency deviation that results from changing the control voltage over its maximum range under nominal conditions. Absolute pull range (APR) is the guaranteed controllable frequency pull range of a voltage controlled oscillator over all environmental and aging conditions. The diagram below shows the relationship between pull range and absolute pull range.

[image: Diagram 12] 


 


Quality Factor, Q


Quality factor is proportional to the ratio of energy stored to energy dissipated per cycle of an oscillator as shown in the equation below.

[image: Formula] 


Higher Q represents a better, more underdamped oscillator because less energy is lost per cycle. Q impacts close to carrier phase noise with higher Q resulting in lower (better) phase noise. The Q of an AT cut quartz resonator ranges from 10,000 to 100,000. SiTime MEMS resonators have a typical Q of 150,000.



Note regarding quartz vs SiTime MEMS resonators

The Q of an AT cut quartz resonator ranges from 10,000 to 100,000. SiTime MEMS resonators have a typical Q of 150,000.


 




Retrace


Retrace is the frequency error between multiple consecutive power cycles of the oscillator. It shows how well the oscillator returns to the same absolute frequency after the power has been removed for some time and applied back to the device. Retrace is of particular importance in precision oscillators such as OCXOs.


The causes of retrace are not fully understood, but can involve strain changes in the resonator’s mounting structure and contamination redistribution inside the package. SiTime TCXOs have among the industry’s lowest (best) retrace, typically less than ±10 ppb, because of extremely low contamination levels on the order of parts-per-billion (ppb) due to wafer-level encapsulation of the resonator.



Note regarding SiTime MEMS-based oscillators

SiTime TCXOs have among the industry’s lowest (best) retrace, typically less than ±10 ppb, because of extremely low contamination levels on the order of parts-per-billion (ppb) due to wafer-level encapsulation of the resonator.


 




Rise/Fall Time


Rise/fall time is the duration of the rising and falling edge of the output signal typically measured between 20% and 80% or 10% and 90% of the output signal levels. The diagram below shows rise and fall time defined for 10% to 90% on a single-ended output.


 


Single-Ended


In contrast to differential output, single-ended output consists of a single output clock, usually LVCMOS, which swings approximately rail to rail (0V to VDD). Single-ended output is the most common oscillator output type.


SPL


Solder pad layout (SPL) is the layout of the printed circuit board landing pads upon which the oscillator sits. The example below shows an SPL for a 6-pin 7050 oscillator package (7.0 mm x 5.0 mm).

[image: Diagram 13] 


Standby


Standby is a low-power mode where most of the internal circuitry is completely shut down and the oscillator does not produce any output frequency. Initiated setting digital control input pin into appropriate state.


Start-up Time


Start-up time is the time period from when supply voltage (VDD) is applied (90%) to the oscillator and when the first output clock cycle begins. The diagram below illustrates start-up time.

[image: Diagram 14] 


 


Supply Current


Supply current is the maximum operating current of an oscillator. It is measured in microamps (µA) or milliamps (mA) at the maximum and sometimes nominal supply voltage. Typical supply current is measured without load.


Supply Voltage


Supply voltage, specified in volts (V), is the input power required to operate the oscillator. Supply voltage powers the oscillator through the VDD pin and is sometimes referred to as VDD. Standard voltages for single-ended oscillators include 1.8, 2.5, and 3.3V. Voltages for modern differential oscillators typically range between 2.5 and 3.3V. SiTime offers oscillators that operate as low as 1.2V for regulated supply applications such as coin-cell or super-cap battery backup. The supply voltage of most SiTime oscillator families is programmable, which reduces the need for external components such as level translators or voltage regulators.

 



Note regarding SiTime MEMS-based oscillators


SiTime offers oscillators that operate as low as 1.2V for regulated supply applications such as coincell or super-cap battery backup. The supply voltage of most SiTime oscillator families is programmable, which reduces the need for external components such as level translators or voltage regulators. Voltage can be factory programmed by SiTime, programmed by key distributors, or programmed for lower volumes in the customer’s lab using an oscillator programmer.




 


Thermal Hysteresis


Thermal hysteresis is the difference between up-cycle and down-cycle frequency over temperature characteristics and is quantified by the value of the difference at the temperature where the difference is at its maximum. Thermal hysteresis is especially important for precision oscillators such as TCXOs and OCXOs because it consumes a significant portion of the overall frequency stability budget.

[image: Diagram 15] 


The causes of thermal hysteresis are not fully understood, but can involve strain changes in the resonator mounting structure, contamination redistribution inside the package, and a thermal gradient between the temperature sensor and resonator. SiTime TCXOs have among the industry’s lowest (best) hysteresis, typically ±15 ppb over -40°C to 105°C, because of the negligible thermal lag between the oscillator and temperature sensor and the extremely low contamination levels on the order of parts-perbillion (ppb) due to wafer level encapsulation of the resonator.


 


Total Pull Range


See Pull Range


Tri-State


Tri-state is the high impedance output state that typically occurs when the output is shut down by disabling the output driver and no clock signal is produced.


VOH/VOL


Voltage output high/voltage output low (VOH/VOL) are the high and low voltage levels of the clock output. The diagram below shows how VOH and VOL relate to the clock waveform.

[image: Diagram 16]
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              Company
              
            

            
              Country
              - Select -
United States
Afghanistan
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua & Barbuda
Argentina
Armenia
Aruba
Ascension Island
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia & Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
British Virgin Islands
Brunei
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Canary Islands
Cape Verde
Caribbean Netherlands
Cayman Islands
Central African Republic
Ceuta & Melilla
Chad
Chile
China
Christmas Island
Clipperton Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo - Brazzaville
Congo - Kinshasa
Cook Islands
Costa Rica
Croatia
Cuba
Curaçao
Cyprus
Czechia
Côte d’Ivoire
Denmark
Diego Garcia
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Eswatini
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard & McDonald Islands
Honduras
Hong Kong SAR China
Hungary
Iceland
India
Indonesia
Iran
Iraq
Ireland
Isle of Man
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Kosovo
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macao SAR China
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar (Burma)
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
North Korea
North Macedonia
Norway
Oman
Outlying Oceania
Pakistan
Palau
Palestinian Territories
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn Islands
Poland
Portugal
Puerto Rico
Qatar
Romania
Russia
Rwanda
Réunion
Samoa
San Marino
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Sint Maarten
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia & South Sandwich Islands
South Korea
South Sudan
Spain
Sri Lanka
St. Barthélemy
St. Helena
St. Kitts & Nevis
St. Lucia
St. Martin
St. Pierre & Miquelon
St. Vincent & Grenadines
Sudan
Suriname
Svalbard & Jan Mayen
Sweden
Switzerland
Syria
São Tomé & Príncipe
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad & Tobago
Tristan da Cunha
Tunisia
Turkey
Turkmenistan
Turks & Caicos Islands
Tuvalu
U.S. Outlying Islands
U.S. Virgin Islands
Uganda
Ukraine
United Arab Emirates
United Kingdom
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Wallis & Futuna
Western Sahara
Yemen
Zambia
Zimbabwe
Åland Islands
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Potential Customer
Current Customer
SiTime Sales Partner
Investor
Media/Analyst
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