< qF=5> Journal of Korean Magnetics Society, Volume 3, Number 3, September 1993

#XP7| c&30] 71§ A X7[H S4of| 4420} njxje &

477] o229 A2 F1Eehlrel sl i 7% o A S4e 3
Reee ok B2 g 3ol oo mAshelon) AnnY ety Fob o) AFE insity L ohaEA
7z zapstoleh abegtare] Fobol ulel waH & Pastlon sxolua vl 42 el AsbelAl ekok
oh clygel Hobe Abet 29 e HAF 2mslo} ThUAsh ebgah A8h3% Bastel A7 24e] WokE
zelalgiAlek A 71 %270k QA R AA A7l ob2hel WSkE AHGS B ]2 ANFAT Aol 8
2 o8ke v XA ergiet w3k o xze) AS)waol e 2 2ada] ekgkeh.

.4 2 L54E AUstol 8o glx 7, 8)

A2 Az Ao 2
neto-Optical Disk) & 1%
= aAA Z“E_%]ZL7|E,]

2 Zr}8la g

ol uldto] F& 75 (
#lo] 2ol 715 = Ao o3 3l
7] 2A 8ol oA,
At Al olv] AHg-shE] 3 =
t] A~ 3 PC(Polycarbonate) 7] 2kl o] 4%+

Az g

27 Yz Az

327] vl 22 (Mag- EbAlo] Aba 34—9“"*0 ‘”73‘6] Alekshsr gloud Tof gl

A3 3}t AbdAFslell A g 7 bl e B2 A XEE Aok sk Aol

A7 gm A 2 AR FAloll AFH 2] HA] Bl ame] dF ok 4 Al

ol Fxp7| t] 23 7] 29] 45 7| 2ol Aol gl A= tlaz ] A2y Belsl A Abst

oF 100]4), ¥l o] 54,
=} ojalzkel ] A%,
Nedg Au% Bohel Al 3 e
AL 347
ol.o

Feloll o8l o] Foix] v 2z el Al mA| AbL 7} Fx}7) ]
239 Bl vl astell @ Aot T3 vlujgt
AAo|d), webx £ dFelE 27| 7| Fnte] 4
3 vl Aas Fof Yol vhahe) Alagtekg W)

=¥ A7 FA7] Haae EEWe] Abs ke o

g -

814" ToFeCotet2

Asle] 2717 Bato 2= AHg-3t A 54 V554E 2Abet 2o Al wast
I Ark ThAlY Adutete A7 Hez P44 30| 1At ghet,

PA 7 F2 wAHE spA 2 glel A (Magnetic Do-

main) & 27|15 wle]ago|sa] dHA T4 3low . dEuy

(1), A A= gl dle] A } (780 nm) o3 & o)

A vl g2 Kerrsld zbs (oF 0.37) 5 vepd 5 FA7] Hlazt PCrIaslel 4372w ew obgat

3t 7154l 5] E Bef Frh
apz|ak of2fgl ¢
F 4 The 4A Ashsl= AL 7

ol DCol| B2 ssieedo] ols) 4nbstaict PC/
SIN(IIOO A) /TbmﬁFeh ;CO;;(]CI’M)(ZJ A) /S -N
(400 A) /Al(600 A). Si-Nupute]

S5t A7) BAelE e, 85

3 AL of

e

w2 Fzlo|ubdat wxlE o] Mk Pl tlaze] Al 2.06, WL oF 7x10° dyne /cm? 2 & Silicone}
x5 2247 AAE 2 4 U2, 3). o]eF A o] &3t wkAAvea] ol sl Adutalodct
TR g B 8lshr] A A7) 7| Eahe] WPl A4 Fot TbFeCoCr 7| &ubate] Aubs] Abro] S &8-S ks
HA4E Arlsirivi(4g, 6), =8 ZabEal 247 7]Eate] 2 zAAaE o] gélod (.5 sccmoll A 2.0 sccmb=] &



— 230 —

AP o 7)Eute] AvEy AAA S AFFAEAY)
(Residual gas analyzer) 2 o] &3lo] Al49] 758 &
#Astglorm AL B ETRE AlaEto e AEAUS Th
FeCoCrutul wxe] A4 3kek-g- SIMS (Secondary ion
mass spectrometry) ¢t AES(Auger electron spec-
troscopy) & o] &3te] 23819l o AkagEbol Wi 2}
714 A o] W= 2 %A 8244 (Vibrating sample
magnetometer), E3ZAAl (Torque magnetome-
ter), Kerro| A& o]-&3le] zALeldrt. Absghafol] wt
2 gazg Azx Hahks AdEE 85 %, 80 colA
A slgict. F217) T~z 715542 4.93 MHz¢]
Fabg, 7.5 m /9] Adx 27 o)A aHAEkdet

m. dEds s oF

1. &the| B710f| WE AHE{RIHEC| Hat

7] &nte] AutA] 4bso] M7k 0.5—2.0 sccm 7|
o]Fo] For Akt H7lol v AHEHHPA WY 7}
27152 RGA=Z 2A4351ch =& 1ol viehyd vlel 7o)

10
plasma on
: AX(36)
1 '
{ H
5 '.l H20(17) .
SRR § (R — <
& \ during sputtering v
02(32) ‘~,..-.._..._____...,“..----.-.--"-n-"
0.01
0 1 2 3 4 5 6 7 8 (min)

Fig. 1. Insitu-profile of residual gases during sput-
tering : oxygen partial pressure before sput-
tering is 1.0x107* torr.

2749 Aae 2AHY AL} A L5 £msglon

wpehil o] 2esiglo et s o

o :]

% F(2F 1078 torr) ol M 23 ela-& A2
Wl 4h9] @l ZFrhshal bt AL Ehel Abas) of
33 Thet S4E Aoz ATH] Uof Fhas 243
=z 2

X

z=

o1-2-& AlAlRle}, A4 o] 23| Frl3lol| ule} &
e Aol ofe vElA oz Frlslgon o7 2¢
A wio} o] AsE|H ALY AbsBte] oF 9x107°
torr(1.0 sccm) | A= A~ e|E <5 7} &= sHA] 7h4 35}
£l ol& epAlY AtEr} AlztE]o] A9 e &go] 4
37 Al#elr] wllgog AP A A5 e A
gk-g viehdic

g 2}718+3] 2] Volume 3, Number 3, September 1993

-
o

o
o

o
o

o
o

Relative dep.rate
(=]
P

0
5x108 2x10-7 5x10°5 9105 oyq04

Oxygen partial pressure (torr)

Fig. 2. Change in deposition rate of TbFeCoCr thin
film with oxygen partial pressure,
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Fig. 3. SIMS profile in TbFeCoCr thin films
sputtered with different oxygen partial
pressures.
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Fig. 4. Change in AES profiles of TbFeCoCr films
with oxygen partial pressures.
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Fig. 5. Change in magnetic coercivity of TbFeCoCr
thin films with oxygen partial pressures,
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Fig. 6. Change in torque curves of TbFeCoCr thin
films with oxygen partial pressure : (a) 5.0
x107% torr, (b) 1.5x107¢ torr, and (c) 2.1
x107* torr.,
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Fig. 7. Temperature dependence of coercivity and
magnetization for TbFeCoCr films sp-
uttered with different oxygen partial
pressures,
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Fig. 8. Recording power sensitivity for disks sp-
uttered under different oxygen partial
pressures.
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Fig. 9. Recording bias field sensitivity for disks
sputtered under different oxygen partial
pressures.
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Fig. 10. Change in coercivity of TbhFeCoCr thin
films sputtered under different oxygen par-
tial pressure with aging time.
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The effects of differential partial pressures of oxygen during sputtering on the magnetic and recording
characteristics of magneto-optical disks were investigated. Different flows of oxygen were deliberately introduced into
the sputtering chamber to have a variety of partial pressures of oxygen during sputtering. A residual gas analyzer
was employed to monitor the oxygen peak before, during, and after sputtering and to estimate the reacted oxygen
amount. Most of the oxygen introduced into the chamaber was reacted during sputtering, As the partial pressure of
oxygen increased, the oxygen content of the TbFeCoCr film increased also. The oxygen appeared to be bound as
Tb-O, effectively decreasing the magnetically active Tb content of the film. The coercivity decreased but the
squareness of the Kerr hysteresis loops was still excellent. The perpendicular anisotropy was not sigrificantly affected
by oxygen amount. The carrier-to-noise ratio, including the write power sensitivity and bias field sensitivity did not
change too much with oxygen content in the film, The disks sputtered with oxygen showed better bias field sensi-
tivity with lower write power threshold than the disk sputtered without oxygen, due to high demagnetization during
domain formation. No significant degradation of coercivity for the disk sputtered oxygen was observed during an

accelerated aging test,



