2018 Asia-Pacific Magnetic
Recording Conference
(APMRC 2018)

Shanghai, China
15-17 November 2018

I E E E IEEE Catalog Number: CFP18791-POD
4 ISBN: 978-1-5386-8379-8



Copyright © 2018 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP18791-POD
ISBN (Print-On-Demand): 978-1-5386-8379-8
ISBN (Online): 978-1-5386-8378-1

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

ROUNDED CORNER EFFECT ON WRITE PERFORMANCE FOR SHINGLED MAGNETIC

RECORDING SYSTEM ...ttt bbbt bbb s bt b e a e e b e e b s e b e e a e b e e b e e bt e ab e s b e e e e aneenbenbeennea 1
Guogiang Xie ; Ke Luo ; Shaobing Wang ; Ping Lu ; Weiming Cheng ; Jincai Chen

MAGNETIC CHARACTERISTIC ANALYSIS OF LINEAR MAGNETIC MEDIUM

INSTALLATION FOR IMPROVING RECORDING ACCURALCY ...ooiiiiiiieiieiesieeie ettt 3
Brian Chen ; Jen-Yuan James Chang

READ/WRITE HEAD POSITIONING IN DUAL-STAGE ACTUATED MAGNETIC DISK DRIVE

SERVO SYSTEM ...ttt bbbt bt bkt h bbb et h bt e bt e bt bt b bt e bt e bt e bbb et 4
Bao-Jun Shi ; Yuan Meng ; Can-Can Jin ; Zenggiang Tang

PFPE LUBRICANT FILM WITH HIGH THERMAL STABILITY DEPOSITED BY

PHOTOELECTRON ASSISTED CHEMICAL VAPOR DEPOSITION ...cccoiiiiiiiiiiiicee e 5
Hiroshi Tani ; Lu Rengo ; Shinji Koganezawa ; Norio Tagawa

EXPERIMENTALLY ANALYSIS OF SLIDER DYNAMICS IN UNSTEADY PROXIMITY

CONDITION CONSIDERING LUBRICANT AND BIAS VOLTAGE ......ooiiiiiiieeeee e 6
No-Cheol Park ; Jonghak Choi ; Young-Pil Park

POSSIBILITY OF MECHANO-CHEMICAL DECOMPOSITION OF PERFLUOROPOLYETHER

LUBRICANTS IN HEAT-ASSISTED MAGNETIC RECORDING: A MOLECULAR DYNAMICS

Hedong Zhang ; Kento Kawai ; Takayuki Kobayashi ; Nobuaki Koga ; Kenji Fukuzawa ; Shintaro Itoh

SMEAR GENERATION AT THE HEAD-DISK INTERFACE AND IMPLICATIONS FOR

RE L IAB I LITY ¢tttk h et b et e bt et e e bt e s b e AR e 2R e e e b £ oAb e AR £ 2R s e b e 4R b e Ab £ e b e e b e e b e e b e es b e ebe e b e nbeenneabeenrenbeannen 9
Vedantham Raman ; Thomas Nguyen

INVESTIGATION OF CRACK FORMATION IN LEVELING OF MAGNETIC MEDIUM FOR

RECORDING ACCURACY IMPROVEMENT .....ootiitiiiie ettt sttt bttt st nbe s 11
Brian Chen ; Jen-Yuan James Chang

PRINTED LEAD-ZIRCONATE-TITANATE THIN FILMS FOR HARD DISK DRIVE

APPLICATIONS .ttt b bbb e bt h e b e R e oAb AR e oAb e b e e s bt e b e e e e e b e ea bt e b b e b e e b e e b e e b e et e b e e b nne s 12
Weiwei Xu ; G. Z. Cao ; I. Y. Shen

STUDY ON LUBRICANT TRANSFER AND LUBRICANT DISTRIBUTION AT SLIDER/DISK

CONTACT USING MOLECULAR DYNAMICS SIMULATION ..ottt 13
Zhenggiang Tang ; Dongdong Zhou ; Tong Jia ; Deng Pan

SURFACE TEXTURE EFFECT ON THE STATIC CHARACTERISTICS OF AIR BEARING

FILM IN MAGNETIC DISK DRIVE WITH ULTRA-LOW FLYING HEIGHTS .....ccooiiiiiieceeei e 14
Bao-Jun Shi ; Jia-Dong Ji ; Kai Guo
ADAPTIVE VIBRATION COMPENSATION USING TIMING LOOP SIGNALS ...t 15

Jianguo Zhou ; Guoxiao Guo ; Eri Homma ; Tetsuo Sebma

THE MODEL PREDICTIVE CONTROL METHOD OF TORQUE RIPPLE REDUCTION FOR

BLDC IMOTOR.....c etttk b bt b ekt e bt e h e et e h e e b e e h e e AE £ e E £ e b e £ h £ e E e A E £ e a b e 4R e e ke e b e e m b e e be e nbeeb e et e ehe e e e ebeennenneanes 16
Kun Xia ; Yanhong Ye ; Yanan Tian ; Menghan Xu ; Yusong Tang

RESEARCH ON SENSORLESS CONTROL OF PERMANENT MAGNET SYNCHRONOUS

MOTOR BASED ON NOVEL SLIDING MODE OBSERVER ........cccoiiiitirie e 18
Qingging Yuan ; Haodong Wu ; Jinyue Qian ; Botao Zhang

A NOVEL ANALYTIC MODEL FOR CALCULATING THE ELECTROMAGNETIC FORCE OF

ELECTRO-MAGNETIC ACTUATOR AND ITS APPLICATION .....oitiiiiiiie it 20
Jiaxin Chen ; Yu Zhou ; Jing Yang ; Xianru Chen

RESEARCH ON WEAKENING MEASURES OF ELECTROMAGNETIC FORCE WAVES OF

] 2 VL 1Y SR PSURI 22
Zezhi Xing ; Xiuhe Wang ; Wenliang Zhao

ON THE ANTI-TWIST CHARACTERISTICS OF THE CONICAL BEARING FOR HDD SPINDLE ...........c....... 23
Tianming Ren ; Ming Feng

FLUX WEAKENING CONTROL FOR DUAL THREE-PHASE PMSM .......cooiiiiiiiiiiiiieiece e 25

Senyi Liu ; Chunhua Liu
DESIGN OF A COMPLEMENTARY-STRUCTURE-STATOR FLUX-MODULATED PM

Jincheng Yu ; Chunhua Liu



A NOVEL HIGH POWER DENSITY PERMANENT MAGNET SYNCHRONOUS MACHINE

WITH WIDE SPEED RANGE ... .ottt sttt b bt et b e e s bt e et e b e e n b e s bt e et e b e e b e nbeesee et e e b e nne e s 29
Yong Kong ; Mingyao Lin ; Gongde Yang

DESIGN OF AN EFFECTIVE DOUBLE-ROTOR MACHINE WITH ROBUST MECHANICAL

STRUGCTURE ... h bt bt h bt h R b b e e st ek e e bt b e b e bbbt e it ekt e bt bt e e s et e bt nne e 30
Hang Zhao ; Chunhua Liu

DESIGN OF A GRID-CONNECTED MULTI-PHASE SERVO SYSTEM WITHOUT DC-LINK

CAPACTTOR ..ttt h bbbt h bk e b e e h e b e e E e e b e e h b oAb e e £ E e b e e h s oAb e e b e e bt e h b e bt e b e e bt eh b e bt e b e e bt abeenenbeen 32
Yang Xiao ; Chunhua Liu

RESEARCH ON ADAPTIVE CONTROL STRATEGY OF MTPA FOR IPMSM BASED ON THE

ONLINE PARAMETERS IDENTIFICATION ...ttt ettt st sbt et sbe et sbe s sbe s et en 34
Qingging Yuan ; Longyin Li

TORQUE RIPPLE SUPPRESSION OF HIGH-SPEED PERMANENT MAGNET SYNCHRONOUS

MOTORS WITH THE HARMONIC INJECTION ....c.oiiiiiiiiiteiiieeee ettt 36
Qingging Yuan ; Wengian Yin

APPLICATION OF MN-ZN FERRITE IN PERMANENT MAGNET BRUSHLESS DC MOTOR

WITH HIGH SPEED ...ttt h et b et h e e e e ke e s b e e bt e e e e b e e m b e e bt e bt e b e et e eb e e nesb e e b e sneenes 38
Jiaxin Chen ; Peipei Gu ; Xianru Chen

ANALYSIS OF THE SYNCHRONIZATION PROCESS AND THE SYNCHRONIZATION

CAPABILITY FOR A NOVEL 6/8 POLE CHANGING LINE-START PERMANENT MAGNET

SYNCHRONOUS IMOTOR.......ootitiitiitetii ettt bbbt h bt b sk b et e b e bt e bt e b e b et e st e bt eb e e bt eb et e b e et ebeane s 39
Wenliang Zhao ; Mengmeng Tian ; Xiuhe Wang ; Yining Sun

INFLUENCE OF ROTOR-POLE NUMBER ON ELECTROMAGNETIC PERFORMANCE OF

NOVEL DOUBLE-ROTOR HYBRID EXCITED AXIAL SWITCHED-FLUX PERMANENT

MAGNET MACHINES FOR EV/HEV APPLICATIONS ...ttt ettt sttt nee s 40
Jilong Zhao ; Xiaowei Quan ; Mengdie Jing ; Mingyao Lin

MODEL PREDICTIVE TORQUE CONTROL OF A HYBRID EXCITED AXIAL FIELD FLUX-

SWITCHING PERMANENT MAGNET MACHINE WITH REDUCED TORQUE RIPPLE ........cccooviiiniiiiieen, 42
Jilong Zhao ; Mengdie Jing ; Xiaowei Quan ; Mingyao Lin

A COMPREHENSIVE MONITORING AND CONTROLLING SYSTEM FOR

MULTIFUNCTIONAL DIRECT DRINKING MACHINE BASED ON TOT ..ot 44
Kun Xia ; Hangen Li ; Anghui Chen ; Bangzheng Liu ; Shaohua Li

DC-BIAS OPERATION OF A DOUBLE-STATOR HYBRID FLUX SWITCHING PM MACHINE ..........ccccccou.... 46
Jincheng Yu ; Chunhua Liu

LOW TORQUE RIPPLE CONTROLLER FOR SPINDLE MOTORS........ccoiiiiieieniie et 48

Kun Xia ; Yusong Tang ; Bin Dong ; Jing Lu ; Chao Bi
A EFFICIENT NINE-PHASE PM FLUX-SWITCHING MACHINE WITH HIGH TORQUE

DENSITY AND LOW TORQUE RIPPLE........ciiiiiiiec ettt 50
Yuging Yao ; Chunhua Liu

DESIGN OF AN OUTER-ROTOR NINE-PHASE DUAL-PM VERNIER MACHINE .........cccccoiiiiiiiie 52
Yuging Yao ; Chunhua Liu

MODULAR DESIGN OF AN EFFICENT PERMANENT MAGNET VERNIER MACHINE..........ccccooiiiniiiinn 54

Zaixin Song ; Chunhua Liu ; Hang Zhao
MRAS BASED SENSORLESS CONTROL OF HIGH SPEED PMSMS WITH I-F STARTUP

STRATEGY ittt b ettt b e st ekt a1 e e b e eh b e s bt e E e e b e 4R b e A E e e b e ekt oAb oAb e e h e e b e e Rt e e Ee e R e e e R e e R b e e bt e Rt ekt e nbenbeeneenbeenen 56
Jiawei Sun ; Zedong Zheng ; Yongdong Li
DUAL-SKEW MAGNET IN COGGING TORQUE MINIMIZATION OF YASA MACHINE.........ccccooiviiiiinnn, 57

Lun Jia ; Mingyao Lin ; Wei Le ; Nian Li ; Yong Kong
OPTIMAL DESIGN OF A HYBRID EXCITATION AXIAL FLUX-SWITCHING IN-WHEEL

Xu Zhang ; Wei Zhang ; Feng Yu

OPTIMIZATION OF COOLING DUCTS IN NANOFLUID-FILLED POWER TRANSFORMER

WMVINDINGS ...ttt b ekt e st e e bt e s b e b e e R b e S h £ o1 4o b e eR b e o h e e R e e ek e en b e ebe e s b e eb e e m b e e bt e ke e b e en b e nb e e stesbe e b e nbeenes 61
Yunpeng Zhang ; Siu-Lau Ho ; Weinong Fu

OPTIMIZATION DESIGN OF A NOVEL SYNCHRONOUS RELUCTANCE MOTOR WITH

FREQUENCY DOMAIN FINITE ELEMENT METHOD......cociiiiiii e 63
Zheng Li ; Longfei Xiao ; Chao Bi

EXPERIMENTAL STUDY ON NON-REPETITIVE RUN-OUT MEASUREMENT FOR SPINDLE

LAY I 1 1 T SRR 65
Wang Xinjie ; Feng Ming
SELF-IDENTIFICATION OF KEY PARAMETERS OF SPINDLE MOTOR DRIVES ..o 67

Quan Jiang ; Yusong Tang ; Yanhong Ye ; Kun Xia ; Chao Bi



DOUBLE-PEAKS SUPPRESSION ON FLOW-INDUCED VIBRATION OF THE HEAD-GIMBAL

ASSEMBLY IN HARD DISK DRIVES ... .ottt sttt a ettt e s te e nsaeasteesneaenteessaeanteesneeanneenneeenneenn 69
Yun Yang ; Guoging Zhang ; Hui Li ; Shengnan Shen ; Yuwen Zhu
HEAD 3D MOTION MEASUREMENT BY READ SENSOR.......ooooii ittt 70

Zhimin Yuan ; Chun Lian Ong ; Budi Santoso ; Shiming Ang ; Hongtao Wang

A NOVEL METHOD OF MOTION TRACKING FOR VIRTUAL REALITY USING MAGNETIC

SEINSORS ..ot h et h e E e h bbb R R R e R AR R e R R e R e R e R e R b e Rt R e Rt R e bt e n e ht e renre e 71
Wang Hongtao ; Yuan Zhimin ; Wang Ping ; Budi Santoso ; Ong Chun Lian

DYNAMIC BEHAVIOR OF DIAMOND-LIKE-CARBON (DLC) IMPURITY IN HEAD-DISK

INTERFACE. ...tttk ettt ekt e bt e bt e et b e e R b e o b £ 22 e e ek e 4R b e AR £ e R e e b e 4R b e A h e e R e e b e e R b e e b e eheeebeembenbeebeenbesneentenrean 72
Tan Shu ; Hui Li ; Shengnan Shen

INFLUENCE OF SUBSTRATE ROTATION ON CRYSTAL STRUCTURES AND MAGNETIC

PROPERTIES OF COMNP FILMS BY ROTATING-CATHODE ELECTROPLATING ......ccccoiiiiiiieceecie 73
Chun-Wei Wu ; Chiao-Chi Lin ; Tsung-Shune Chin ; Jen-Yuan James Chang ; Cheng-Kuo Sung ; Sheng-Ching
Wang

HIGH FREQUENCY DYNAMICS OF A HDD IN A STORAGE SERVER: AIRBORNE

VIBRATION TRANSMISSION AND PES SIMULATIONS .......ooiiiieete ettt 74
Takehiko Eguchi ; Kazuhide Ichikawa ; Shigenori Takada ; Miki Takada

READ CHANNEL MODELING AND NEURAL NETWORK BLOCK PREDICTOR FOR TDMR........cccccovvvnienn. 75
Ke Luo ; Shaobing Wang ; Guogiang Xie ; Jincai Chen ; Ping Lu ; Weiming Cheng

ON THE DESIGN OF DC-FREE K-CONSTRAINED LDPC CODES.........ccccooiitiieiiniei et 77
Chi Dinh Nguyen ; Kui Cai ; Bingrui Wang ; Yan Hong

DESIGN AND ANALYSIS OF SPATIALLY COUPLED PROTOGRAPH LDPC CODES FOR

TWO-DIMENSIONAL MAGNETIC RECORDING SYSTEMS ...ttt 79
Zhaojie Yang ; Yi Fang ; Guojun Han ; Lingjun Kong ; Guohua Zhang

MIXED H,/H, DATA-DRIVEN CONTROL DESIGN FOR HARD DISK DRIVES. ......c..ccccooiiiiiiiecie e 81
Omid Bagherieh ; Roberto Horowitz

ACHIEVING MINIMAL REPEATABLE RUNOUT .....ooiiiiiiit ittt sb sttt nnenns 84
Guoxiao Guo ; Duc H. Banh

POLAR CODE DESIGN FOR ULTRA-HIGH DENSITY MAGNETIC RECORDING CHANNELS...........ccccev... 85

Lingjun Kong ; Jianhui Bian ; Sigi Zhang ; Shengmei Zhao ; Yi Fang

ANALYSIS IN MAGNETOCRYSTALLINE ANISOTROPY ENERGY AND INTRINSIC

COERCIVITY FOR BODY-CENTERED CUBIC CRYSTAL LATTICES.......cci et 87
Amrit Panthi ; Bipin Lamichhane

A MAGNETORHEOLOGICAL FLUID YIELD STRESS MEASUREMENT PLATFORM BY

MOVABLE PERMANENT MAGNET ...ttt b ettt an e 91
Ping-Hsun Lee ; Jen-Yuan James Chang

IRIS RECOGNITION AND DATA STORAGE ON CLOUD......cciiiiiiiiiiiriiet it 92
Kaijun Yi ; Qianzhong Deng ; Baoguo Yuan ; Xiuxia Qu ; Junxiong Gao ; Tomas Fernandes

OPTIMIZATION OF A RELUCTANCE RESOLVER........ooiiii ittt bbb 95
Longfei Xiao ; Zheng Li ; Chao Bi

DEVELOPMENT OF A DC INDUCTANCE INTEGRATED WITH CURRENT SENSOR .......ccccccoviiniiiniiiiicnn 97

Jiaxin Chen ; Jing Yang ; Xianru Chen

NOVEL WIEGAND EFFECT-BASED ENERGY HARVESTING DEVICE FOR LINEAR

POSITIONING MEASUREMENT SYSTEM ..ottt sttt 99
Chia-Chieh Chang ; Jen-Yuan James Chang

MAGNETO-HYDRODYNAMICS SIMULATION OF MRF ACTIVATED CLUTCH-BRAKE

USING PERMANENT MAGNETS ...ttt ettt e bbbt h e e b e seesb e e e e ebe e b e s bt e se e et e e nbesbeesneabeannas 100
Emmanuel Binyet ; Jen-Yuan James Chang

FREQUENCY DOMAIN FINITE-ELEMENT ANALYSIS OF VARIABLE RELUCTANCE

RESOLYER ...ttt ettt b e bt skt h e bt e b e e eb e 4R e A b e e b £ e bt e R b e A bt e b e oAbt e R e e eb e oAb e e bt e Rt e e b e e Rt e ke e Re e b e e b et enean 101
Zheng Li ; Longfei Xiao ; Chao Bi

OPTICAL MAGNETIC FIELD SENSOR WITH FIBER MACH-ZEHNDER INTERFEROMETER

AND GALFENOL ROD ..ottt bbb h e b e e a e bt e b e b e eh b bt e b e e bt e hb e bt e be e bt e b e b e nreen 103
Changgiu Yu ; Zhenghong Qian ; Tiejun Zhou ; Yongfeng Wu ; Ying Guo ; Yundong Zhang

RATE-COMPATIBLE PROTOGRAPH LDPC CODES FOR SPIN-TORQUE TRANSFER

MAGNETIC RANDOM ACCESS MEMORY (STT-MRAM).....c.oiiiiiiitie ettt st 108
Xingwei Zhong ; Kui Cai ; Pingping Chen ; Zhen Mei

STABILITY OF SPIN TORQUE OSCILLATORS FOR MAMR: PERSPECTIVES OF

MATERIALS AND DESIGN ...ttt b e bt b et e bt s e e bt e s b e sb e e s e e ekt e sb e nbe e st e ebeenbenbeestesbeaneas 110
Tiejun Zhou ; Changgiu Yu ; Yongming Luo ; Zhenghong Qian



BRAIN INSPIRED COMPUTING DEVICES, CHIPS AND SYSTEM ......oiiiiiiiie s 113
Luping Shi

MINIATURIZATION FOR DUAL-BEAM SUPER-RESOLUTION OPTICAL DATA STORAGE

SYSTEM WITH ULTRA-HIGH CAPACITIES ... oottt sttt bttt sbe et ee 114
Xu Chen ; Binbin Yu ; Jing Wen ; Shiliang Liu ; Dawei Zhang

MEDIA OPTIMIZATION FOR 3D MICROWAVE-ASSISTED MAGNETIC RECORDING VIA

RESPONSE SURFACE METHODOLOGY ....octiiiiiiiiiiiie sttt ne bbb n e ane e neane s 116
Kheong Sann Chan ; Simon Greaves ; Susanto Rahardja

NANO-SIZED LIGHT SPOT GENERATION FOR MAGNETIC RECORDING.......cccoceiiniiieiisieieseeseeieee 118
Haifeng Wang ; Songlin Zhuang

FOUR-READER ARRAY DETECTION FOR TWO-DIMENSIONAL MAGNETIC RECORDING..........c.cc....... 121

Shaobing Wang ; Jincai Chen ; Ke Luo ; Ping Lu ; Weiming Cheng

MOLECULAR DYNAMIC SIMULATION ON COMBUSTION PROCESS OF SILICON-DOPED

AMORPHOUS CARBON FILM FOR HEAT-ASSISTED MAGNETIC RECORDING.......cccccoiviiiiiiiinieiienesiens 123
Qingkang Liu ; Longgiu Li ; Cijun Shuai

DEPOSITION TEMPERATURE AND THICKNESS EFFECT ON THE RESISTIVE SWITCHING

AN I = L@ 1 e I 1V RS 126
Ting Wang ; Lele Cheng ; Chengxu Wang ; Weiming Cheng ; Huajun Sun ; Xiangshui Miao

LOW-FIELD MICROWAVE ABSOPTION AND ITS CORELATION WITH MAGNETIZATION

IN NI-MN-SN HEUSLER ALLOY FILIMS ..o sttt et a e saae et eante e s taeenteesntaenaesnaeenneean 127
Bala I. Adamu ; Rajkumar Modak ; A Srinivasan ; V.V. Srinivasu

Author Index





