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AUTOMATIC CIRCUIT AND METHOD FOR TEMPERATURE COMPENSATION OF



being the frequency ?uctuation over temperature. The typical frequency stability of a crystal can be described by equation



(1) below:



OSCILLATOR FREQUENCY VARIATION OVER TEMPERATURE FOR A REAL TIME CLOCK CHIP



Where Af is in the total frequency variation in ppm; Afl- is the initial frequency tolerance at 250 C., which usually within the



Matter enclosed in heavy brackets [ ] appears in the original patent but forms no part of this reissue speci?ca



range of :32 ppm; or is the parabolic curvature constant of the



tion; matter printed in italics indicates the additions made by reissue.



typical value of 0.034 ppm/C2 for quartz; T is temperature in Celsius and T25 is 250 C. This parabolic frequency versus temperature characteristic is depicted in FIG. 1.



crystal, for the commonly used quartz watch crystal, or has a



Afl- is the constant frequency offset due to the manufactur



CROSS-REFERENCE TO RELATED APPLICATIONS



ing quality issues and aging of the crystal. The value of the second term in equation 1, (X(T—T25)2, is determined by a which is a characteristic of the particular crystalline material,



This application claims the bene?t of Provisional Applica



and the operating temperature. Both terms combined could



tion No. 60/859,396 ?led on Nov. 16, 2006 and Provisional



contribute to a frequency variation up to about 200 ppm. For



Application No. 60/869,683 ?led on Dec. 12, 2006, both entitled “AUTOMATIC CIRCUIT AND METHOD FOR TEMPERATURE COMPENSATION OF OSCILLATOR
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a month’s time.



FREQUENCY VARIATION OVER TEMPERATURE FOR



It is well known to use load capacitors to adjust the parallel



A REAL TIME CLOCK CHIP”, both being incorporated by reference in their entireties into the present application. FIELD OF THE INVENTION



an RTC, 100 ppm in the frequency variation implies that there is about 120 seconds (about 2 minutes) of error at the end of



resonance frequency, f0, of crystal oscillators. This frequency, f0, has an inverse square root relationship to load capacitor 25



(CL) changes. For on-chip load capacitor designs, some known designs use switched capacitor arrays controlled digi tally by input code vectors. Such capacitor arrays are known



The invention relates to electronic devices, and, more par



as capacitor digital-to-analog converters (referred to as



ticularly, to timekeeping devices useful in personal comput



capacitor DACs, capacitive DACs or CDACs). A conven



ers and other consumer electronics, as well as networking 30 tional capacitor DAC comprises of an array of N capacitors



devices.



hooked in parallel with binary weighted values plus generally one “dummy LSB” capacitor. During the acquisition phase, BACKGROUND OF THE INVENTION



Personal computers typically include a clock/calendar that tracks the time of day, day, month, and year. Such a clock/
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calendar has various uses such as time stamping ?les and



the array’s common terminal (the terminal at which all the capacitors share a connection) is connected to ground and all free terminals are connected to the input signal (Analog In or VIN). After acquisition, the common terminal is disconnected from ground and the free terminals are disconnected from



inserting dates into documents, such as letters and e-mails



VIN, effectively trapping a charge proportional to the input



both sent and received. The clock/calendar must be program



voltage on the capacitor array. Due to the binary weighting and conventional digital code used, in response to the applied



mable for setting or changing the date or time of day. A



40



digital input codes, such DACs provide a linear analog output



clock/calendar is typically implemented in speci?c hardware with a dedicated crystal oscillator to insure accuracy and a



(capacitance).



battery backup power supply to insure preservation of time keeping data during an interruption of the primary power



Some RTCs provide a digital calibration register that can be used to periodically adjust the time of day in discrete



supply. This is especially important with personal computers



45



which are frequently powered down.



to the expected frequency deviation at a speci?ed tempera



Crystals generally show frequency variation with tempera



ture. The effect is to move the 32.768 kHz parabolic curve up or down in an attempt to approach 0.0 ppm accuracy at a



ture resulting into several hundred ppm shift in their nominal



frequency. Most applications, in particular, a Real Time Clock (RTC), requires accuracy of the input clock to be within



50



+/—5 ppm over a temperature range of —40 to 850 C. in order to provide accurate time information to the user.



An RTC with a 32.768 kHz quartz tuning-fork crystal oscillator is currently the standard timekeeping reference for



amounts. This method does not attempt to alter the crystal



behavior, but instead, periodically adjusts the time according
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desired temperature. This is accomplished by adding or sub tracting clock cycles from the oscillator divider chain. The number of clock pulses removed (subtracted for negative calibration) or inserted (added for positive calibration) is set by the value in the calibration register. By adding clock pulses, time is sped up (the crystal curve moves up). In con



most electronic applications. The RTC maintains the time and



trast, by subtracting clock pulses, time is slowed down (the



date by counting seconds, which requires an oscillator divider



crystal curve moves down).



chain to derive a 1 Hz clock signal provided by the 32.768 kHz crystal oscillator. The current time and date information is stored in a set of registers, which is generally accessed through a communication interface. Tuning fork type crystal oscillators are known to have both a frequency offset at room temperature and frequency varia tion over temperature, typically resulting into several hundred ppm frequency shift from their nominal frequency of 32.768 kHz. These frequency offsets can be broken into two portions, one being the initial frequency inaccuracy, with the other



Another method dynamically changes the load capacitance 60



to “trim” the crystal frequency. One known RTC circuit of this type includes a 6-bit capacitor DAC that provides a delta of 0.5 pF for each code which is used to trim the frequency. In such an arrangement, due to the well known nonlinear fre



quency to CL relationship, changing CL linearly results in a



nonlinear change in frequency. For precision applications 65



requiring better than :5 ppm precision over a normal operat ing temperature range, such a non-linear frequency trim



arrangement generally cannot meet the requirement.



























[image: Automatic circuit and method for temperature compensation of ...]
Automatic circuit and method for temperature compensation of ...












[image: Automatic steering system and method]
Automatic steering system and method












[image: Automatic steering system and method]
Automatic steering system and method












[image: Automatic Design of Conformal Cooling Circuit for ...]
Automatic Design of Conformal Cooling Circuit for ...












[image: Delay locked loop circuit and method]
Delay locked loop circuit and method












[image: Delay locked loop circuit and method]
Delay locked loop circuit and method












[image: A fully automatic method for the reconstruction of ...]
A fully automatic method for the reconstruction of ...












[image: Automatic multiple-decanting centrifuge and method of treating ...]
Automatic multiple-decanting centrifuge and method of treating ...












[image: Automatic circuit layout for emerging nanoscale ...]
Automatic circuit layout for emerging nanoscale ...












[image: Automatic derivative method for a computer programming language]
Automatic derivative method for a computer programming language












[image: Automatic derivative method for a computer programming language]
Automatic derivative method for a computer programming language












[image: AUTOMATIC DISCOVERY AND OPTIMIZATION OF PARTS FOR ...]
AUTOMATIC DISCOVERY AND OPTIMIZATION OF PARTS FOR ...












[image: Power-saving circuit and method for a digital video display device]
Power-saving circuit and method for a digital video display device












[image: Power-saving circuit and method for a digital video display device]
Power-saving circuit and method for a digital video display device












[image: An Automatic Wavelength Control Method of a Tunable Laser for a ...]
An Automatic Wavelength Control Method of a Tunable Laser for a ...












[image: Circuit and method for reading a memory cell that can store multiple ...]
Circuit and method for reading a memory cell that can store multiple ...












[image: An Automatic Wavelength Control Method of a Tunable Laser for a ...]
An Automatic Wavelength Control Method of a Tunable Laser for a ...












[image: System and method for reuse of communications spectrum for fixed ...]
System and method for reuse of communications spectrum for fixed ...












[image: System and method for reuse of communications spectrum for fixed ...]
System and method for reuse of communications spectrum for fixed ...












[image: in the circuit court of the fourth judicial circuit in and for palm beach ...]
in the circuit court of the fourth judicial circuit in and for palm beach ...












[image: Clustering and Matching Headlines for Automatic ... - DAESO]
Clustering and Matching Headlines for Automatic ... - DAESO












[image: Generalized Product of Experts for Automatic and ...]
Generalized Product of Experts for Automatic and ...















Automatic circuit and method for temperature compensation of ...






May 13, 2010 - putting a digital temperature signal representative of the tem perature of ..... battery backup power supply to insure preservation of time keeping ... 






 Download PDF 



















 1MB Sizes
 6 Downloads
 271 Views








 Report























Recommend Documents







[image: alt]





Automatic circuit and method for temperature compensation of ... 

May 13, 2010 - devices. BACKGROUND OF THE INVENTION. Personal computers typically ... battery backup power supply to insure preservation of time.














[image: alt]





Automatic steering system and method 

Feb 6, 2008 - TRACK DRIVE PUMP ... viding GPS-based guidance for an auxiliary steering system, which is installed in .... actual turning rate in a track drive vehicle. FIG. .... ware and software complexities associated with proportional.














[image: alt]





Automatic steering system and method 

Feb 6, 2008 - Such sophisticated autopilot and auto matic steering ..... ware and software complexities associated with proportional steering correction.














[image: alt]





Automatic Design of Conformal Cooling Circuit for ... 

2Department of Mechanical and Automation Engineering, The Chinese University of Hong Kong ... Besides, the design of a mold cooling system requires.














[image: alt]





Delay locked loop circuit and method 

May 11, 2011 - 4/2003 Lesea. Lee, T., et al., â€œA 2.5V Delay-Locked Loop for an 18Mb 500MB/s ...... is ' l ' and the LT signal at the Q output of?ip-?op 119b is '0'.














[image: alt]





Delay locked loop circuit and method 

May 11, 2011 - (74) Attorney, Agent, or Firm * Hamilton, Brook, Smith &. H03L 7/06 ... Larsson, P., â€œA 2-1600MHZ 1.2-2.5V CMOS Clock Recovery PLL. 6,330,296 ... Strobed, Double-Data-Rate SDRAM with a 40-mW DLL for a 256. 6'7l0'665 ...














[image: alt]





A fully automatic method for the reconstruction of ... 

based on a mixture density network (MDN), in the search for a ... (pairs of C and S vectors) using a neural network which can be any ..... Recovery of fundamental ...














[image: alt]





Automatic multiple-decanting centrifuge and method of treating ... 

Apr 20, 2001 - (73) Assignee: Harvest Technologies Corporation,. Plymouth, MA (US) ..... Welded, e.g., ultrasonically, to retain the membrane. The lid also ...














[image: alt]





Automatic circuit layout for emerging nanoscale ... 

nanoscale and molecular-electronics-based computing systems. ... Abstraction, modlisation et outils de CAO pour les architectures reconfigurable. PhD thesis ...














[image: alt]





Automatic derivative method for a computer programming language 

Oct 19, 2007 - 04/overloading-haskell-numbers-part-2.html. T.F. Coleman, A. Verma, â€œADMIT-l: Automatic Differentiation and. MATLAB Interface Toolbox,â€� Mar ...














[image: alt]





Automatic derivative method for a computer programming language 

Oct 19, 2007 - pile a Higher-Order Functional-Programming Language with a First. Class Derivative Operator to Ef?cient Fortran-like Codeâ€�, Jan. 5,. 2008 ...














[image: alt]





AUTOMATIC DISCOVERY AND OPTIMIZATION OF PARTS FOR ... 

Each part filter wj models a 6Ã—6 grid of HOG features, so wj and Ïˆ(x, zj) are both .... but they seem to be tuned specifically to shelves in pantry, store, and book-shelves respectively. .... off-the-shelf: an astounding baseline for recognition.














[image: alt]





Power-saving circuit and method for a digital video display device 

Jul 1, 2005 - (73) Assignee: Samsung Electronics Co., Ltd.,. (Connnued) ...... input to the TMDS driving unit 20 from the computer main body. Referring noW to ..... ments disclosed as the best mode contemplated for carrying out the present ...














[image: alt]





Power-saving circuit and method for a digital video display device 

Jul 1, 2005 - (73) Assignee: Samsung Electronics Co., Ltd., ... 9/1998 Yamashita et a1. . . 348/ ...... 15 level of the clock detecting signal is input to the power.














[image: alt]





An Automatic Wavelength Control Method of a Tunable Laser for a ... 

passive optical network (WDM-PON). By sending a low-power. amplified spontaneous emission light generated from a broadband. light source (BLS) to a ...














[image: alt]





Circuit and method for reading a memory cell that can store multiple ... 

Sep 30, 1999 - memory cells that overcome the above-mentioned draW backs. ..... 7 is a circuit diagram of the sequential netWork of the. SAR 2 in the case of a ...














[image: alt]





An Automatic Wavelength Control Method of a Tunable Laser for a ... 

ONpression by a Second Fabryâ€“PÃ©rot Laser Diode.pdf. An Automatic Wavelength Control Method of a Tunable ... PONpression by a Second Fabryâ€“PÃ©rot Laser ...














[image: alt]





System and method for reuse of communications spectrum for fixed ... 

Dec 2, 2008 - Rohde, U. L. et al., â€œRF/Microwave Circuit Design for Wireless. Applicationsâ€� .... Zheng, Device-centric spectrum management, New Frontiers in. Dynamic ..... Accordingly, several objects or advantages of my invention are:.














[image: alt]





System and method for reuse of communications spectrum for fixed ... 

Dec 2, 2008 - Carrier Broadband Wireless Systemsâ€�, IEEE Communications. Magazine (Apr. 2002). ..... This method has the disadvantage that the pri mary system must be ... Accordingly, several objects or advantages of my invention are:.














[image: alt]





in the circuit court of the fourth judicial circuit in and for palm beach ... 

liability company doing business at 1800 Old Okeechobee Road, West Palm Beach, .... In a substantial number of instances, MADER telemarketers arranged for.














[image: alt]





Clustering and Matching Headlines for Automatic ... - DAESO 

Ap- plications of text-to-text generation include sum- marization (Knight and Marcu, 2002), question- answering (Lin and Pantel, 2001), and machine translation.














[image: alt]





Generalized Product of Experts for Automatic and ... 

Through analysis and experiments, we show that gPoE of Gaussian processes (GP) have ... need for joint training or training meta models; (ii) the way predictions are combined depends on the ..... Gaussian Processes for Big Data NIPS 2013,.


























×
Report Automatic circuit and method for temperature compensation of ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















