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Table 1.GMR @4te] B.n®l AzAdel 24 w5 e1o)= A olv}, granular films¢] 739 242 at.% .
System Temp, MR, % H., Oe Deposition Ref.
Multilayers
[Fe (30) /Cr(9) Jn 42K 46 20,000 MBE 5)

RT 23 14,000
Au(250) /Co{(5) /Au(50) /Co(10) / Au(250) 4.2 K 5.5 5,000 evap 36)
RT 1.3 1,000
Fe (40) /[Co(10) /Cu(9.3) ] /Cu(19) 4.5 80 22,000  dc magn 37)
RT 50 18,000
[Fe(30) /Cr(18) ]y 4K 13 5,000 dc magn 38)
Ru(34) /NigFep (10) /Co(4.4) /[Cu(19) /Co(4.4)/ RT 17 400 dc magn 16)
Ni&lFem (10) /CO (4.4)]19 /RU (14)
[Co(60) /Ag(60)]n 4.2K 42-CPP 500 sputt 39)
42K 10-CIP 500 39)
NiCo (50) /[Cu(8) /NiCo(15) s RT 16 120 dc magn 40)
Granular Films
Fe:wcum 5K 9 5,000 dc magn 18)
CO?()CU:;O RT 25 18)
CosCusn 10K 22 20,000 dc magn 19)
COszUn RT 6 19)
C013Ag57 RT . 17 12,000 dc magn 41)
Discontinuous Multilayers
Ta(100) / Ag(20) /[NiFe (20) /Ag(40) ], /NiFe(20) / RT 5.6 10 dc magn 20)
Ag(20) /Ta(40)
Ta(45) /Ag(22) /NiFe(20)[ Ag(44) /NiFe(20)];/ RT 5 20 dc magn 21),
Ag(22) /Ta(110) 22)
Pseudo Spin-Valves (hard-biased)
[Cu(50) /Co(30) /Cu(50) /NisxFez(30) ] RT 9.9 500 evap 26)
Fe(55) /Cu(73) /Co(60) /Cu(30) RT 3.1 400 evap 27)
NiFe (100) /Cu(50) /Co (50) 42K 20 1,000 rf sputt 42)
Co (50) /NiFe (5) /Cu(50) /Co(5) /NiFe (50) RT 15 rf sputt 28)
Spin-Valves (exchange-biased)
Ta(50) /NiFe (60) /Cu{20) /NiFe (45) /FeMn(70)./ RT 5 10 dc magn 31)
Ta(50)
NiCo (50) /Cu(26) /NiCo(30) /FeMn (70) /Cu(30) RT 2.3 10 31
Ta(100) /NiFe (120) /Cu(27) /NiFe (30) /FeMn(150) RT 2.4 dc /rf magn  43)
NiO(500) /NiFe (10) /Co(10) /Cu(20) /NiFe (50) RT 4 rf magn 44)
CoZrNb(65) /NiFe (35) /CoFe (65) /Cu(25) / RT 7 10 dc magn 45)
CoFe (30) /1rMn(125)
NiO(400) /NiFe (10) /CoFeB (10) /Cu(32) / RT 6 8 dc magn 46)

CoFeB (20) /NiFe(55) /Ta(100)
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MR head technology from the perspective of read sensor evolution was reviewed. AMR sensors have been devel-
oped for last two decades and successfully employed into information storage devices such as disk drives. Develop-
ment of manufacturable GMR sensors is of emerging technological interest because GMR sensors can further meet
the need of ultrahigh recording density. In this review, the mechanisms, materials systems, operating principles of
both AMR and GMR sensors, and the head structures were discussed. Constructing GMR heads with ultrathin
sensor materials and complex topographical structures demands unique fabrication and design challenges. The
commercialization of GMR heads can only be realized by the successful implementations of high performance
materials, advanced thin film processes, and stable head design.



