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Glass Media for High Density Magnetic Recording
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Abstract

Hard disk drive {(HDD) which is the main outer memory device of computer is always required to
improve its performance so aggressively. Moreover, recent demand for HDD is the size of drive
should be smaller but the memory capacity of drive should be higher. Then, it is realy necessary to
achieve higher recording density, now. These progress in HDD will be supported by glass magnetic
disk. The nature of giass have many advantages for these advanced application in HDD against
metal material. Glass disk can achieve lTower flying height to get higher recording density, better
shock resistance and hetter recording characteristics.
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Table 1 Properties of glass substrate

. Sodalime Almino silicate
ITEN Alumi
TEM glass (SLW) glass (N5) Aluminum
Thermal expansion coefiicient
o) i
Tht,rma.l { @50 — 2000 x 1077) 94 91 24
properties - - -
Annealing temperature (C) 542 562
Optieal Refractive Index (g ) 1.52 1.53
properties
Weight loss | % ] - .
{pure water 100°C, 1 hr) 0.050 0.027
Chemical Weight loss [ % ] .
durability (0.01N HNO, 100C, 1 hr ) 0.028 0.010
Weight foss [ % ] -
g . B K .03
(5% NaOH 80, 1 hr ) 0.13 0087
Specific gravity 2.50 2.52 Z.66
Young's modulus [ kg / mm® ] 7004 8510 7240
Mechanical Modulus of rigidity [ ke / mm® } 2870 5230
properties Paissen ratio (.22 .23 (.33
Knoop hardness [ kg / mm® | 540 626 0
Lapping hardness 88 BNIP
Electric Surface resistance [ £ } 6 X 1P I?ﬂfg&)hardness
properties Electric resistivity [ 2 - cm ] 1% 19" ke [ mm?
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AL/NIP disc

Fig. 1 Shock test in drive
Thin Film Head 300G, 35 msec, parked
condition
No damage is observed on Glass disc.

ZOHERPLbAH LI, FTFRALT TR
T AF g PRHESTHEFICY g v 2D
VR T g RO P L RUERIC 2.5 A
FLTFOMEF + A ZONRIL, ST
SNy R ENS L AR o v s -
DB LB EIAHMREY, fE-T, Zofn
om oy ZEMES, BEF R 2 EEEOHEICE

NEW GLASS Vol.8 No.4 1993



BRERICA-TEY, FOERTLFI AL
T FTORFBSEIEN TS,

-ty F T ZEMOBFREEE ATk,
T4l PEETEELS KDL, Fig
BRFN-HTHD, ZHT34 g FIESR
Ny FRAS A Fw L VT -2 B fT,
FERPRAIETEES, ey b (754
Feow PludExvyhon@Sas o U ORlT
A bz, by FABEEAOKOEERS
([FhTit 2 di# Glide height ¥ LTwb) #8
NRELNT, 812" EhaTwh, Hian
254 FAFLTOITITL Fand P2 o7
EFTRTFLTETWAEY, O R, THE
ERb LIS, FIRAAF L TOES 5%B36
N2 52 LW RETH D,

AL, ABSLRETFTLSFA4 Fod b H

Parking shock

Crperationai shock
el plass  —wew metal

e glass  —4— metal

1000 T 28
3 S 0m a1000
: / :
: /
£l L
B8 A% - / p
4 /
E wop ; -
< 4
ot
; e __,.,,.4/ _____________ =
‘g B W oo g
B a0 1 i

100 200 300

kit
shoek level (g's}
Fig. 2 Generated errors vs shock level in drive
Plastic responge (dark) versus elastic
strong  scHd responce (open) to head
tmpact caused by shock

(ay textured Al/NiP

ZVETIL 4 PICBLTE, 25 LR
AROBE « FHEFHITOGT S 5 BT A5
MBI TARCTH Y, MEFRCEEE s OREY
ORI SO iR b Tk H e M
b,

Fig. 4k, FFIAAFATETHIATALTD
EValb-—bardRlzunThai, B
3, T4 RZ VESOEENS R N0 —T R
LTwd, #7AA7T4T70WE, T3 47
T & R F 2 A F » (BEEAEEHES
T OEE) FRL TR v LRKL, =
vl =7 bSO A U E (T AR
DEFEERE 2 > TR Y2 b —
arERTIENbRE,

Fig. B {3, KBIEMD/ { X2ARZ FF LT
i, IITERRNE AT THIBEHE TS

8.1 T T
g

I & ]
B

w5 005 -l
=

. F p
wao—-ou—a-—o—&-ﬂd%—o—o—o-ﬂo—wj
2 .

FEUNE JOUE TORPIE TPV OURR VUSRS SRV TURURE RUR SRR SN SR S |

n
Radiusimm}

Fig. 3 Glide height of glass dise

(b)) glass
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Fig. 4 Maoduration envelopes
39 kici, 4.5 MHz, 230 ips
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(a) CoNiCr

(h) CoCrTa

Fig. & R/W noise spectrum
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Fig. & Stiction coefficient vs C835 cycles on glass
dise { 1) thin Alm head, 23C, 56%RH
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