
 

 190 

References 

 

A. 12V VRM Technologies 

[A1] J. G. Renauer, “Challenges in Powering High Performance, Low Voltage Processors,” IEEE 

APEC, 1996.  

[A2] S. Goodfellow and D. Weiss, “Designing Power Systems Around Processor Specifications,” 

Electronic Design, Jan. 1997. 

[A3] Frank Goodenough, “Advanced Microprocessors Demand Amperes of Current at <2V,” 

Electronic Design, Jan. 20, 1997. 

[A4] A. Rozman and K. Fellhoelter, “ Circuit Considerations for Fast Sensitive, Low-Voltage Loads in 

a Distributed Power System,” IEEE APEC, 1995, pp. 33-42. 

[A5] M. Zhang, M. Jovanovic and F. C. Lee, “Design Considerations for Low-Voltage On-Board 

DC/DC Modules for Next Generations of Data Processing Circuits,” IEEE Transactions on Power 

Electronics, March 1996, pp. 328-337. 

[A6] J. A. Cobos, P. Alou, Q. Garcia and J. Uceda, “Several Alternatives for Low Output Voltage On-

Board Converters,” IEEE APEC, 1998, pp. 163-169. 

[A7] B. Arbetter and D. Maksimovic, “DC-DC Converter with Fast Transient Response and High 

Efficiency for Low-Voltage Microprocessor Loads,” IEEE APEC, 1998. 

[A8] S. Sanders, A. Wu and R. Rossetti, “Active Clamp Circuits for Switchmode Regulators Supplying 

Microprocessor Loads,” IEEE PESC, 1997, pp. 1179-1185. 

[A9] L. Amoroso, M. Donati, X. Zhou and F. C. Lee, “Single Shot Transient Suppressor (SSTS) for 

High Current High Slew Rate Microprocessor,” IEEE APEC, 1999. 

[A10] CPES, VRM Consortium Quarterly Review Reports, VPEC, 1997-2001. 

[A11] Intel Corporation, “VRM 9.0 DC-DC Converter Design Guidelines,” Nov. 2000. 



 

 191 

[A12] X. Zhou, X. Zhang, J. Liu, P. Wong, J. Chen, H. Wu, L. Amoroso, F. C. Lee and D. Chen, 

“Investigation of Candidate VRM Topologies for Future Microprocessors,” IEEE APEC, 1998. 

[A13] X. Zhou, P. Wong, R. Watson, L. Amoroso, X. Sun, H. Wu, P. Xu, B. Yang, W. Chen, M. Donati, 

F. C. Lee and A. Q. Huang, “Voltage Regulator Module for Future Generation of Processors,” 

VPEC Annual Seminar Tutorial, 1998. 

[A14] X. Zhou, P. Xu and F. C. Lee, “A High Power Density, High Frequency and Fast Transient 

Voltage Regulator Module with a Novel Current Sharing and Current Sharing Technique,” IEEE 

APEC, 1999. 

[A15] X. Zhou, Low-Voltage High-Efficiency Fast-Transient Voltage Regulator Module, Dissertation, 

VPI&SU, Blacksburg, VA, July 1999. 

[A16] Y. Panvo and M. M. Jovanovic, “Design Consideration for 12-V/1.5-V, 50-A Voltage Regulator 

Modules,” IEEE APEC, 2000. 

[A17] X. Zhou, P. Wong, P. Xu, F. C. Lee and A. Q. Huang, “Investigation of Candidate VRM 

Topologies for Future Microprocessors,” IEEE Transaction on Power Electronics, Nov. 2000, pp. 

1172-1182. 

[A18] X. Zhou, P. Xu and F. C. Lee, “A Novel Current-Sharing Control Technique for Low-Voltage 

High-Current Voltage Regulator Module Applications,” IEEE Transaction on Power Electronics, 

Nov. 2000, pp. 1153-1162. 

[A19] P. Xu, X. Zhou, P. Wong, K. Yao and F. C. Lee, “Design and Performance Evaluation of Multi-

Channel Interleaving Quasi-Square-Wave Buck Voltage Regulator Module,” HFPC, 2000, pp. 82-

88. 

[A20] S. Clemente and B. R. Pelly, “Understanding Power MOSFET Switching Performance,” IEEE 

IAS, 1981, pp. 763-776. 

[A21] L. Spaziani, “A Study of MOSFET Performance in Processor-Targeted Buck and Synchronous-

Rectifier Buck Converters,” HFPC, 1996, pp. 123-137. 



 

 192 

[A22] C. S. Mitter, “Device Consideration for High Current, Low Voltage Synchronous Buck Regulator 

(SBR),” IEEE Conference: Wescon’97, Santa Clara, CA, pp. 281-288. 

[A23] S. Deuty and C. S. Mitter, “Transistor Paradigm Shift Required to Meet the Power Demands for 

Microprocessors,” IEEE Performance, Computing and Communication Conference, 1999, pp. 

483-488. 

[A24] R. Sodhi, S. Brown Sr. and D. Kinzer, “Integrated Design Environment for DC/DC Converter 

FET Optimization,” IEEE ISPSD, 1999, pp. 241-244. 

[A25] S. Deuty, “Optimizing Transistor Performance in Synchronous Rectifier, Buck Converters,” IEEE 

APEC, 2000, pp. 675-678. 

[A26] J. Lambert and D. Jauregui, “Optimized MOSFETs Improve 1MHz Multi-Phase Converters,” 

PCIM Magazine, May 2000. 

[A27] A. Lidow, D. Kinzer, G. Sheridan and D. Tam, “The Semiconductor Roadmap for Power 

Management in the New Millennium,” IEEE Proceeding, Vol. 89, No. 6, June 2001, pp. 803-812. 

[A28] A. Q. Huang, N. X. Sun, B. Zhang, X. Zhou and F.C. Lee, “Low Voltage Power Devices for 

Future VRM,” IEEE ISPSD, 1998, pp. 395-398. 

[A29] R. Sodhi, R. Malik, D. Asselanis and D. Kinzer, “High-Density Ultra-Low RDSon 30 Volt N-

Channel Trench FETs for DC/DC Converter Applications,” IEEE ISPSD, 1999, pp. 307-310. 

[A30] A. Tsui, M. Kasem, W. McDaniel and E. Lambka, ‘Direct Interconnect: New MOSFET Package 

Cuts On-Resistance,” PCIM Magazine, Aug. 1999, pp. 20-30. 

[A31] C. Smith, “Interconnect: New MOSFET Technology Cuts Thermal Resistance, Improves 

Efficiency,” PCIM Magazine, March 1999, pp. 38-43. 

[A32] J. A. O’Connor, “Converter Optimization for Powering Low Voltage, High Performance 

Microprocessors,” IEEE APEC, 1996, pp. 984-989. 

[A33] P. Wong, X. Zhou, J. Chen, H. Wu, F.C. Lee and D. Y. Chen, “VRM Transient Study and Output 

Filter Design for Future Processors,” VPEC Annual Seminar, 1997. 



 

 193 

[A34] R. Redl, B. P. Erisman and Z. Zansky, “Optimizing the Load Transient Response of the Buck 

Converter,” IEEE APEC, 1998, pp. 170-176. 

[A35] P. Wong, F. C. Lee, X. Zhou and J. Chen, “VRM Transient Study and Output Filter Design for 

Future Processors,” IEEE IECON, 1998, pp. 410-415. 

[A36] P. Wong, F. C. Lee, X. Zhou and J. Chen, “Voltage Regulator Module (VRM) Transient Modeling 

and Analysis,” IEEE IAS, 1999, pp. 410-415. 

[A37] R. Miftakhutdinov, “Analysis and Optimization of Synchronous Buck Converter at High Slew-

Rate Load Current Transients,” IEEE PESC, 2000, pp. 714-720. 

[A38] G. J. Mehas, K. D. Coonley and C. R. Sullivan, “Converter and Inductor Design for Fast-Response 

Microprocessor Power Delivery,” IEEE PESC, 2001, pp. 1621-1626. 

[A39] R. Miftakhutdinov, “Optimal Design of Interleaved Synchronous Buck Converter at High Slew-

Rate Load Current Transients,” IEEE PESC, 2001. 

[A40] P. Wong, F.C. Lee, P. Xu and K. Yao, “Critical Inductance in Voltage Regulator Modules,” CPES 

Annual Seminar, 2001, pp. 29-36. 

[A41] R. Miftakhutdinov, “Analysis and Design of Input Filter for Local Voltage Regulator at High 

Slew-Rate Load Current Transients,” PCIM, 2001, pp. 93-102. 

[A42] H. Matsuo and K. Harada, “The Cascade Connection of Switching Regulators,” IEEE Transaction 

on Industrial Applications, March/April 1976. 

[A43] R. D. Middlebrook, “Transformerless DC-to-DC Converters with Large Conversion Ratio,” IEEE 

INTELEC, 1984. 

[A44] M. Rico, J. Uceda, J. Sebastian and F. Aldana, “Static and Dynamic Modeling of Tapped-Inductor 

DC-to-DC Converter,” IEEE PESC, 1987, pp. 281-288. 

[A45] D. Maksimovic and S. Cuk, “Switching Converters with Wide DC Conversion Range,” IEEE 

Transaction on Power Electronics, Jan. 1991, pp. 151-157. 



 

 194 

[A46] D. Edry, M. Hadar, O. Mor and S. Ben-Yaakov, “A SPICE Compatible Model of Tapped-Inductor 

PWM Converters,” IEEE PESC, 1994, pp. 1021-1027. 

[A47] P. Xu, W. Jia and F. C. Lee, “The Active-Clamp Couple-Buck Converter – A Novel High 

Efficiency Voltage Regulator Module,” IEEE APEC, 2001. 

[A48] J. Wei, P. Xu, H. Wu, F. C. Lee, K. Yao and M. Ye, “Comparison of Three Topology Candidates 

for 12V VRM,” IEEE APEC, 2001. 

[A49] P. Xu, W. Jia, X. Jia, F. C. Lee, P. Wong and G. Yao, “The Active-Clamp Coupled-Buck 

Converter for 12V Input Voltage Regulator Modules,” CPES Annual Seminar, 2001, pp. 37-43. 

[A50] F. C. Lee, P. Barbosa, P. Xu, J. Zhang, B. Yang and F. Canales, “Topologies and Design 

Considerations for Distributed Power System Applications,” IEEE Proceeding, Vol. 89, No. 6, 

June 2001, pp. 939-950. 

[A51] P. Xu, J. Wei, K. Yao, Y. Meng and F. C. Lee, “Investigation of Candidate Topologies for 12V 

VRM,” IEEE APEC, 2002. 

 

B. 48V VRM Technologies 

[B1] P. Vinciarelli, “Optimal Resetting of the Transformer’s Core in Single Ended Forward 

Converters,” U. S. Patent #4441146, April 3, 1984. 

[B2] B. Carsten, “Design Techniques for Transformer Active Reset Circuits at High Frequencies and 

Power Levels,” HFPC, 1990, pp. 235-246. 

[B3] W. Chen, N. Dai, F. Lee, G. Hua and D. Sable, “Design of a High-Efficiency, Low-Profile 

Forward Converter with 3.3-V Output,” VPEC Annual Seminar, 1995.  

[B4] C. Leu, G. Hua and F. C. Lee, “Comparison of the Forward Circuit Topologies with Various Reset 

Schemes,” HEPC, 1991. 

[B5] I. Jitaru, “Constant Frequency, Forward Converter with Resonant Transition,” HFPC, 1991, pp. 

282-292. 



 

 195 

[B6] N. Frohleke, P. Wallmeier and H. Grotstollen, “Investigation of Active-Clamped Topologies for 

Low Output Voltage DC/DC Modules,” HFPC, 1996, pp. 322-332. 

[B7] T. Ninomiya, N. Matsumoto, M. Nakahara and K. Harada, “Static and Dynamic Analysis of Zero-

Voltage-Switched Half-Bridge Converter with PWM Control,” IEEE PESC, 1991, pp. 230-237. 

[B8] P. Imbertson and N. Mohan, “New PWM Converter Circuits Combining Zero Switching Loss 

with Low Conduction Loss,” IEEE INTELEC, 1991, pp. 179-185. 

[B9] O. Seiersen, “Power Supply Circuit,” U. S. Patent #4899271, Feb. 6, 1990. 

[B10] C. Peng, M. Hannigan and O. Seiersen, “A New Efficient High Frequency Rectifier Circuit”, 

HFPC, 1991, pp. 236-243. 

[B11] K. O’Meara, “ A New Output Rectifier Configuration Optimized for High Frequency Operation,” 

HFPC, 1991, pp. 219-226. 

[B12] L. Balogh, “The Performance of the Current Doubler Rectifier with Synchronous Rectification,” 

HFPC, 1995, pp. 216-225. 

[B13] N. Kutkut, D. Divan and R. Gascoigne, “An Improved Full-Bridge Zero-Voltage Switching PWM 

Converter using a Two-Inductor Rectifier,” IEEE Transaction on Industrial Applications, pp. 119-

126. 

[B14] L. Huber and M. Jovanovic, “Forward Converter with Current-Doubler Rectifier: Analysis, 

Design, and Evaluation Results,” IEEE APEC, 1997, pp. 605-611. 

[B15] W. Tabisz, F. C. Lee and D. Chen, “A MOSFET Resonant Synchronous Rectifier for High-

Frequency DC/DC Converters,” IEEE PESC, 1990, pp. 769-779. 

[B16] “MOSFETs Move in on Low Voltage Rectification,” MOSPOWER Application Handbook, 

Siliconix, 1984, pp. 5-69-6-86. 

[B17] C. Blake, D. Kinzer and P. Wood, “Synchronous Rectifier versus Schottky Diodes: a Comparison 

of the Losses of a Synchronous Rectifier versus the Losses of a Schottky Diode Rectifier,” IEEE 

APEC, 1994, pp. 17-23. 



 

 196 

[B18] B. Acker, C. Sullivan and S. Sanders, “Current Controlled Synchronous Rectification,” IEEE 

APEC, 1994, pp. 185-191. 

[B19] J. Cobos, O. Garcia, J. Sebastian and J. Uceda, “Active Clamp PWM Forward Converter with Self 

Driven Synchronous Rectification,” IEEE INTELEC, 1993, pp. 200-206. 

[B20] M. Jovanovic, J. Liu, C. Zhou, M. Zhang and F. C. Lee, “Design Consideration for Forward 

Converter with Self-Driven Synchronous Rectifiers,” VPEC Annual Seminar, 1993, pp. 105-112. 

[B21] O. Garcia, J. Cobos, J. Uceda and J. Seastian, “Zero-Voltage Switching in the PWM Half Bridge 

Topology with Complementary Control and Synchronous Rectification,” IEEE PESC, 1995, pp. 

286-292. 

[B22] M. T. Zhang, Electrical, Thermal, and EMI Designs of High-Density, Low Profile Power Supplies, 

Dissertation, VPI&SU, Blacksburg, VA, Feb. 1997. 

[B23] H. J. Kim and J. K. Ji, “Active Clamp Forward Converter with MOSFET Synchronous 

Rectification,” IEEE PESC, 1994, pp. 895-901. 

[B24] D. J. Harper, D. R. Hyde, G. M. Fry and J. A. Houldsworth, “Controlled Synchronous Rectifier,” 

HFPC, 1994, pp. 185-193. 

[B25] N. Murakami, H. Namiki, K. Sakakibara and T. Yachi, “A Simple and Efficient Synchronous 

Rectifier for Forward DC/DC Converters,” IEEE PESC, 1993, pp. 463-468. 

[B26] M. W. Smith and K. Owyang, “Improving the Efficiency of Low Output Voltage Switch-Mode 

Converters with Synchronous Rectification,” POWERCON 7, 1980, p. H-4. 

[B27] R. S. Kagan, M. Chi and C. Hu, “Improving Power Supply Efficiency with MOSFET 

Synchronous Rectifiers,” POWERCON 9, 1982, p. D-4. 

[B28] J. Blanc, “Practical Application of MOSFET Synchronous Rectifiers,” IEEE INTELEC, 1991, pp. 

495-501. 



 

 197 

[B29] R. Blanchard and P.E. Thibodeau, “The Design of a High Efficiency, Low Voltage Power Supply 

Using MOSFET Synchronous Rectification and Current Mode Control,” IEEE PESC, 1985, pp. 

355-361. 

[B30] M. T. Zhang, M. M. Jovanovic and F. C. Lee, “Design Consideration and Performance 

Evaluations of Synchronous Rectification in Flyback Converters,” IEEE APEC, 1997. 

[B31] M. M. Jovanovic, M. T. Zhang and F. C. Lee, “Evaluation of Synchronous-Rectification 

Efficiency Improvement Limits in Forward Converters,” IEEE Transactions on Industrial 

Electronics, Aug. 1995, pp. 387-395. 

[B32] W. McMurray, “Selection of Snubbers and Clamps to Optimize the Design of Transistor 

Switching Converters,” IEEE Transaction on Industrial Applications, July/Aug. 1980, pp. 513-

523. 

[B33] G. Stojcic and C. Nguyen, “MOSFET Synchronous Rectifier for Isolated, Board-Mounted DC-DC 

Converters,” IEEE INTELEC, 2000. 

[B34] Y. Panvo and M. M. Jovanovic, “Design and Performance Evaluation of Low-Voltage/High-

Current DC/DC On-Board Modules,” IEEE APEC, 1999. 

[B35] P. Wong, X. Zhou, B. Yang and F. C. Lee, “Fast VRM with High Input Voltage,” VPEC Annual 

Seminar, 1998. 

[B36] X. Zhou, B. Yang, L. Amoroso, F. C. Lee and P. Wong, “A Novel High-Input-Voltage, High 

Efficiency and Fast Transient Voltage Regulator Module: The Push-Pull Forward Converter,” 

IEEE APEC, 1999. 

[B37] P. Xu and F. C. Lee, “Design of High-Input Voltage Regulator Modules with A Novel Integrated 

Magnetics,” CPES Annual Seminar, 2000, pp. 112-115. 

[B38] P. Xu, M. Ye, X. Jia, P. Wong and F. C. Lee, “The Integrated-Filter Push-Pull Forward Converter 

for 48V Input Voltage Regulator Modules,” CPES Annual Seminar, 2001, pp. 257-264. 

[B39] M. Ye, P. Xu, F.C. Lee, J. Wei and K. Yao, “Study of Three Topology Candidates for 48V VRM,” 

CPES Annual Seminar, 2001, pp. 271-278. 



 

 198 

[B40] CPES, VRM Consortium Quarterly Review Reports, VPEC, 1997-2001. 

[B41] F. C. Lee, P. Barbosa, P. Xu, J. Zhang, B. Yang and F. Canales, “Topologies and Design 

Considerations for Distributed Power System Applications,” IEEE Proceeding, Vol. 89, No. 6, 

June 2001, pp. 939-950. 

[B42] P. Xu, M. Ye Mao and F. C. Lee, “A Family of Novel Interleaved DC/DC Converters for Low-

Voltage High-Current Voltage Regulator Module Applications,” IEEE PESC, 2001. 

 

C. Integrated Magnetic Circuit 

[C1] S. Cuk, “A New Zero-Ripple Switching DC-to-DC Converter and Integrated Magnetics,” IEEE 

PESC, 1980, pp. 12-32. 

[C2] S. Cuk, “DC-to-DC Switching Converter with Zero Input and Output Current Ripple and 

Integrated Magnetics Circuits,” U. S. Patent# 4257087, March 17, 1981. 

[C3] G. Bloom and A. Eris, “DC-to-DC Converter,” U. S. Patent #4262328, April 14, 1981. 

[C4] G. Bloom and R. Severns, “The Generalized Use of Integrated Magnetics and Zero-Ripple 

Techniques in Switchmode Power Converters,” IEEE PESC, 1984, pp. 15-33. 

[C5] R. Severns and G. Bloom, “Modern DC-to-DC Switchmode Power Converter Circuits,” Van 

Nostrand Reinhold Company, 1985. 

[C6] G. Bloom, “New Integrated Magnetic DC-DC Power Converter Circuits & Systems,” IEEE 

APEC, 1987, pp. 57-66. 

[C7] J. White, “Two-Inductor Boost and Buck Converters,” IEEE PESC, 1987, pp. 387-392. 

[C8] J. Spreen, “Coupled Power Supply Inductors for Reduced Ripple Current,” U. S. Patent #4703409, 

Oct. 27, 1987. 

[C9] M. Archer, “Integrated Magnetic Resonant Power Converter,” U. S. Patent #4774649, Sep. 27, 

1988. 



 

 199 

[C10] G. Bloom, “Integrated Magnetic Power Converter,” U. S. Patent #4864478, Sep. 5, 1989. 

[C11] C. Sturgeon, “Integrated Magnetic Power Converter,” U. S. Patent #4848093, Sep. 13, 1989. 

[C12] M. Rice, G.Bogue and J. Beutler, “Dual Transformer Device For Power Converter,” U. S. Patent 

#4914561, April 3, 1990. 

[C13] J. Bassett, “DC/DC Converters Switching as Zero Voltage,” U. S. Patent #4959764, Sep. 25, 

1990. 

[C14] R. Martinelli, “Coupled Inductor Boost Converter with Input and Output Ripple Cancellation,” 

IEEE APEC, 1991, pp. 567-572. 

[C15] C. Peng, M. Hannigan and O. Seiersen, “A New Efficient High Frequency Rectifier Circuit”, 

HFPC, 1991, pp. 236-243. 

[C16] O. Seiersen, “Power Supply Circuit with Integrated Magnetic Components,” U. S. Patent 

#5335165, Aug. 2, 1994. 

[C17] I. Jitaru, “Fixed Frequency Converter Switching at Zero Voltage,” U. S. Patent #5434768, July 18, 

1995. 

[C18] G. Morris, “Magnetically Integrated Full Wave DC to DC Converter,” U. S. Patent #5555494, 

Sep. 10, 1996. 

[C19] W. Chen, F. C. Lee, X. Zhou and P. Xu, “Integrated Planar Inductor Scheme for Multi-Module 

Interleaved Quasi-Square-Wave (QSW) DC/DC Converter,” VPEC Annual Seminar, 1998. 

[C20] I. Jitaru and A. Ivascu, “Increasing the Utilization of the Transformer’s Magnetic Core by Using 

Quasi-Integrated Magnetics,” HFPC, 1996, pp. 238-252. 

[C21] P. Wong, Q. Wu, P. Xu, B. Yang and F. C. Lee, “Investigating Coupling Inductor in Interleaving 

QSW VRM,” IEEE APEC, 2000, pp. 973-978. 

[C22] P. Wong, P. Xu, B. Yang and F. C. Lee, “Performance Improvements of Interleaving VRMs with 

Coupling Inductors,” CPES Annual Seminar, 2000, pp. 317-324. 



 

 200 

[C23] P. Xu, Q. Wu, P. Wong and F. C. Lee, “A Novel Integrated Current Doubler Rectifier,” IEEE 

APEC, 2000, pp. 735-740. 

[C24] W. Chen, F. C. Lee, X. Zhou and P. Xu, “Integrated Planar Inductor Scheme for Multi-Module 

Interleaved Quasi-Square-Wave (QSW) DC/DC Converter,” IEEE PESC, 1999, pp. 759-762. 

[C25] K. Yao, P. Wong and F.C. Lee, “The Inductor Design for the Multi-Channel Voltage Regulator 

Module,” HFPC, 2000, pp. 231-238. 

[C26] W. Chen, G. Hua, D. Sable and F. C. Lee, “Design of High Efficiency, Low Profile, Low Voltage 

Converter with Integrated Magnetics,” IEEE APEC, 1997, pp. 911-917. 

[C27] A. Pietkiewicz and D. Tollik, “Coupled-Inductor Current-Doubler Topology in Phase-Shifted 

Full-Bridge DC-DC Converter”, IEEE INTELEC, 1998. 

[C28] E. Santi and S. Cuk, “Issues in Flat Integrated Magnetics Design,” IEEE PESC, 1996. 

[C29] W. Chen, Low Voltage High Current Power Conversion with Integrated Magnetics, Dissertation, 

VPI&SU, Blacksburg, VA, April 1998. 

[C30] P. Wong, Performance Improvements of Multi-Channel Interleaving Voltage Regulator Modules 

with Integrated Coupling Inductors, Dissertation, VPI&SU, Blacksburg, VA, March 2001. 

[C31] R. Lai, K. D. T. Ngo, “Steady-State Analysis of the Symmetrical Push-Pull Power Converter 

Employing a Matrix Transformer,” IEEE Transaction on Power Electronics, Jan. 1992, pp. 44-52. 

[C32] E. Herbert, “Analysis of the Near Zero Input Current Ripple Condition in a Symmetrical Push-Pull 

Power Converter,” HFPC, 1989, pp. 357-371. 

[C33] C. Leu and J. Huang, “A Built-in Input Filter Forward Converter,” IEEE PESC, 1994. 

 

D. Planar Magnetic Design 

[D1] B. Mohandes, “Integrated PC Board Transformers Improve High Frequency PWM Converter 

Performance,” PCIM Magazine, July 1994. 



 

 201 

[D2] B. Carsten, “High Frequency Conductor Losses in Switch-Mode Magnetics,” PCIM Magazine, 

Nov. 1986. 

[D3] N. Dai, Modeling, Analysis, and Design of High-Frequency, High-Density, Low-Profile 

Transformers, Dissertation, VPI&SU, Blacksburg, VA, 1996. 

[D4] R. Prieto, J. A. Cobos, O. Garcia and J. Uceda. “Interleaving Techniques in Magnetic 

Components,” IEEE APEC, 1997, pp. 931-936. 

[D5] N. Dai and F. C. Lee, “Low Profile Transformer Winding Configuration,” VPEC Annual Seminar, 

1996. 

[D6] K. D. T. Ngo and M. H. Kuo, “Effects of Air Gaps on Winding Loss in High-Frequency Planar 

Magnetics,” IEEE PESC, 1988, pp. 1112-1119. 

[D7] N. H. Kutkut and D. M. Divan, "Optimal Air Gap Design in High Frequency Foil Windings," 

IEEE APEC, 1992, pp. 381-387. 

[D8] N. Dai, A. Lofti, G. Skutt, W. Tabisz and F. C. Lee, “A Comparative Study of High-Frequency, 

Low Profile Planar Transformer Technologies,” IEEE APEC, 1994, pp. 226-232. 

[D9] X. Huang and K. D. T. Ngo, “Design Techniques for Planar Windings with Low Resistance,” 

IEEE APEC, 1995. 

[D10] M. Rascon, R. Prieto, O. Garcia, J. A. Cobos and J. Uceda, “Design of Very Low Profile Magnetic 

Components Using Flex Foils,” IEEE APEC, 1997, pp. 561-567. 

[D11] S. Isakon and C. Griffin, “Optimal Transformer Design for Minimization of Copper Losses,” 

HFPC, 1992, pp. 124-134. 

[D12] S. Ramakrishnan, R. L. Steigerwald and J. A. Mallick, “A Comparison Study of Low-Profile 

Power Magnetics for High-Frequency High-Density Switching Converters,” IEEE APEC, 1997, 

pp. 388-394. 

[D13] W. M. Chew and P. D. Evans, “High Frequency Inductor Design Concept,” IEEE PESC, 1991, pp. 

673-678. 



 

 202 

[D14] D. van der Linder, C. A. M. Boon and J. B. Klaasens, “Design of a High-Frequency Planar Power 

Transformer in Multilayer Technology,” IEEE Transactions on Industrial Electronics, April 1991. 

[D15] I. W. Hofsajer, J. D. van Wyk and J. A. Ferreira, “Volume Considerations of Planar Integrated 

Components,” Proc. IEEE PESC, 1999, pp. 741-745. 

[D16] A. Dauhajre and R. D. Middlebrook, “Modeling and Estimation of Leakage Phenomena in 

Magnetic Circuits,” IEEE PESC, 1986, pp.213-226. 

[D17] S. Hsu, R. D. Middlebrook and S. Cuk, “Transformer Modeling and Design for Leakage Control,” 

Advances in Switched-Mode Power Conversion, Vol. I&II, R. D. Middlebrook and S. Cuk, 

TESLAco, pp. 205-218. 

[D18] Q. Chen, F. C. Lee, J. Jiang and M. M. Jovanovic, “A New Model for Multiple-Winding 

Transformer,” IEEE PESC, 1994, pp. 864-871. 

[D19] P. Wong, F. C. Lee, X. Jia and D. van Wyk, “A Novel Modeling Concept for Multi-Coupling Core 

Structures,” IEEE APEC, 2001. 

[D20] V. J. Spataro, “Simulation Magnetic Structures with PSPICE by the Use of Magnetic to Electrical 

Analogues,” HFPC, 1992, pp. 247-258. 

[D21] N. Dai and F. C. Lee, “Characterization and Analysis of Parasitic Parameters and Their Effects in 

Power Electronics Circuit,” IEEE PESC, 1996, pp. 1370-1375. 

[D22] S. A. El-Hamamsy and E. Chang, “Magnetics Modeling for Computer-Aided Design of Power 

Electronics Circuits,” IEEE PESC, 1989, pp. 635-645. 

[D23] J. K. Watson, Application of Magnetism, John Wiley & Sons, 1980. 

 

E. General 

[E1] Intel Corporation, Intel Technology Symposium, June 1998, Dupont, WA. 

[E2] Intel Corporation, Intel Technology Symposium, Sep. 2000, Seattle, WA. 



 

 203 

[E3] Intel Corporation, Intel Technology Symposium, Sep. 2001, Seattle, WA. 

[E4] IBM Corporation, IBM Power Technology Symposium, Theme: DC/DC Conversion, Sep. 1999, 

Research Triangle Park, NC. 

 



 

 204 

 

Vita 

 

Peng Xu 

 

The author was born in Shaoxing, Zhejiang, P. R. China in 1973. He received the B. 

S. and M. S. degrees in electrical engineering from Zhejiang University, Hangzhou, 

China in 1994 and 1997 respectively.  

Since fall 1997, he has been with Virginia Power Electronics Center (VPEC), now 

Center for Power Electronics Systems (CPES) at Virginia Polytechnic Institute and State 

University, Blacksburg, VA. His research interests include low voltage high current 

power conversion, high-frequency magnetics, distributed power systems, power factor 

correction techniques, and device characterization.  

The author is a member of the IEEE Power Electronics Society. He also served as 

Vice President of IEEE Power Electronics Society Student Branch at Virginia Tech. 

 


	References
	
	
	A. 12V VRM Technologies
	B. 48V VRM Technologies
	C. Integrated Magnetic Circuit
	D. Planar Magnetic Design
	E. General




	Vita

