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Write Head Field Analysis for Areal Density of over 31Mbits/mm? (20Gbits/in?) Recordings
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(a) whole view

upper pole

lower pole

(b) magnified gap region
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Fig.1 Schematic view of a stitched head.
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(a) a model both with upper and lower yoke after back contact
(modelA)DOOOO0O0O0OOOOOOOOOOOOOO

(b) a model with lower yoke, while without upper yoke after back (e) magnified view of gap region (model A, B, C and D)
contact (model B) goooooobooooooooboo 00000000 O0000O0OO00O0O0O00000000000
oooooooooooouoooooooooo
Fig.2 Finite-element mesh used for investigating the necessity of the
elements after back contact. O

| 0 10 31Mbits/mm?(20Ghits/in)0 0 00000000000
Table 1 Major description of a recording write head model for
31Mbits/mm?(20Gbits/in’) recordings. [

gap length: G; 0.25um
track width: Ty, 0.50um
throat height: Gy 1.0um
yoke length: Y variable
upper film thickness 3.0um
lower film thickness 2.5um

(c) a model without upper nor lower yoke after back contact (model C)
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Fig.3 Write field on time for various models (S00MHz, sp=30nm).
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Table 3 Materials and their constants used for calculations.

NigoFeso NiysFess
B [T] 1 1.6
G [S/m] 5x 10° 2x10°
Wi 1000 1000

magnetomotive force [AT]

time [ns]
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Fig.6 Write field on time for various yoke length (yoke length: 12, 20,
40, 50, 60 um). 0
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Fig.8 Write field on time (500MHz, Tw=0,1-0.5},lm, Gl=0.1p.m,
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Fig.9 Write field strength on track width (0.45AT DC, T,=0.1-0.5um,
G=0.1, 0.2um, sp=10, 30nm). 0
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Fig.12 Second write field (0.45AT DC, G=0.1um, T, =0.1um, 0.1um
from stitched edge, at distance of 10 and 30nm from ABS).
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Fig.13 A schematic gap region of FIB trimmed write head.

(a) general view

(b) gap region
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Fig.14 Finite element mesh of FIB trimmed write head used for
calculations. O
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Table 4 Major description of stitched and FIB trimmed heads.

gap length: Gy 0.10pm
track width: Ty, 0.10pm
throat height: Gg 1.0pm
yoke length: Yy 20pum
upper film thickness 4.0um
lower film thickness 3.0um
yoke material NiysFess
pole material Ni,sFess
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Fig.15 Comparison of write fields on time for stitched and FIB

trimmed heads (500MHz, sp=10nm). ]
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Fig.16 Off-the-track field of FIB trimmed head (0.45AT DC).
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of negative shoot (0.45AT DC). ]
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