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Introduction

Three-dimensional (3D) high-density storage memory, like racetrack memory, stores digital bits in a
domain wall (DW) series and transfers them through nanowires via current-induced DW motion [1]. High
anisotropy material like CoPt alloy is suitable for application in recording media. In this study high aspect ratio,
CoPt alloy nanowires were synthesized by the electrodeposition process. Single-layered Co-rich alloy
(CosoPt20) nanowires and multilayered CoPt alloy [(CogoPt20/Co30Pt70)n] nanowires had prepared to investigate
for the 3D magnetic memory application.
Experimental Procedure

CoPt nanowires were synthesized by potential controlled electrodeposition process using the
polycarbonate membrane template (PT). The PT had an average of 100 nm diameter pores with 1% porosity.
Using spurring process, one side of the PT was covered with Cu thin layer (400 nm) for the electric connection.
The electrodeposition solution contained 0.5 M H3BOs3, 0.1 M CoSOs4.7H>0, and 0.0001 M Pt (NH3)2(NO>)..
The solution pH was adjusted to 5.2 with a rotation of 200 rpm at 40 °C. Three electrode deposition technique
was applied using Hokuto Denko electrochemical measurement equipment. Single-layered Co-rich alloy
(CosoPt20) nanowires were prepared by applying -1000 mV vs Ag/AgCl (sat. KCl) as reference electrode with
Pt mesh counter electrode. Multilayered nanowires with alternative Co-rich (CosoPt0) and Pt-rich (Co3zoPt70)
alloys were prepared by applying -1000 mV and -100 mV vs Ag/AgCl (sat. KCl), respectively.
Result and Discussion

The single-layered  CosoPtzo  nanowires  with
approximately 27 um in length and 100 nm in diameter are shown
in the field emission scanning electron microscopy (FE-SEM)
image (Fig. 1a). The multilayered nanowires with dark (CosoPt20)
and bright layers (CosoPt7) proved the successful formation of the
alternative composition of CoPt alloy (Fig. 2b). Each layer's
thickness is approximately 100 nm. Both types of nanowires were
formed without any void which is essential for the storage
application. The magnetization (M) versus field (H) curves ‘ 2|
measured with a vibrating sample magnetometer (VSM) was used ~~ wwedoom © 7T o,
to check the magnetic anisotropy. The easy axis for both samples Fig&- 1. FE-SEM of (a) Co-rich alloy and (b)
was perpendicular to the nanowires, which was opposite to the CoPt multilayered alloy nanowires. M-H
shape anisotropy, implying that large magnetocrystalline Curves for (c) Co-rich alloy and (d) CoPt
anisotropy exists. However, in CoPt multilayered nanowires (Fig. Multilayered alloy nanowires.
2d), the easy axis nearly becomes parallel to the nanowires and coercivity is higher than the single-layered
nanowires (Fig. 2c). CoPt multilayered nanowires had magnetic saturation of 1320 emu cm™. Magnetic

properties improvement in multilayered CoPt alloy nanowires creates new prospects for memory applications.

Acknowledgement: This work was supported by JST, CREST (Grant Number JPMJCR21C1), Japan.
Reference
(1) Y. M. Hung, T. Li, R. Hisatomi, Y. Shiota, T. Moriyama, and T. Ono, J. Magn. Soc. Jpn., 45, 6-11 (2021).




27aC — 4 FAT Rl AR PN EAE (2023)

BEICLSTHIT 7 L— MRIERL SN - cOthl.x/a\(f:
J 7 FRR oA & R EE O FE RS AR A

OZRHB7- 1, RS 7 2, ARREuZ 23, /NEpEDS 4) igfkeZs !, (LEE !
(B RFEAH,2RK /- 74 7,3 BK B T 4 5URABAT)
Elucidation of correlation between structure and magnetic properties in Co,Pti.. alloy nanowires
in nanoporous template fabricated by electrodeposition
Natsuko Oguchi!, Mikiko Saito®, Takayuki Homma®*,
Teruo Ono’, Mutsuhiro Shima!, and Keisuke Yamada'
(1Gifu Univ,, 2Res. Org. for Nano and Life Innovation, Waseda Univ., 3Dept. of Applied Chemistry,
Waseda Univ., 49ICR Kyoto Univ.)

(S e, mdEME - S8 - RS 2 BT 58 LD =R A E ) 7310 ZAOBE R HIF ST
WHI BRI TV D HE G, BT/ MRS TR Vg E X E DR STl Y, kT o
WEREZ EIRICEE S5 2 & TR A T DM TH 5, BT/ MIFROMELE L CHE L TV 29EIZ Co-Pt
BENZET B TND, Co-Pt AT, MK L CREMIEEN 72 0 | ZHUCEWBEREFENE(L T 5
BThrHE, MEZE 27 Co-Pt E&DBKFFEDO—>2 L LT, MKREFHEE)VPENLT D BY, =KL
AE Y OREEY Vg & BEIXE 21X, Co-Pt BB DMAITIKAE LTI BUN S WE IR EW K B E A DED
CLETRAEYTNAANEBITEDLZENFE IV D> TDHN, RIFFE TR, ZRTHR A T U 2R
TS MR OEREZ B LT, #1012, HEHIED Co-Pt && 7/ ik 2 ER L. £ DF / Mg OfS
potlIE, RESURRME. MR, (RO AT 2 L2 A E LT,

[EEBAE] Co-Pt 54T/ MEEHT, AU —Ax— b UOT 7 L — N OMILIZESEE AV CER
L7z, BilBtOERIGE & U CRARKIREL &L EEBM A B S, J/ MR ORG ShEIE & O <RI
% XRD KON VSM Z W THIE L72 RO T/ MR I 7> 7L — b7 nn A Z 2K - TS H,
Si A BB S D Z & THRY L7z, BUBH OOl IS M ORELR L 13 SEM & O EDX % W THRIIE L7z,

[#EH & B ] Fig 1(l2id, ERL L7- CorsPts 7/ HIFROD SEM Hif4 27~ 3, & S A% 10.2 pm O BVER T
X7z, Fig. 1R K EA BN L2 mEE O & EA BN 23-1000 &£-900 mV [vs. Ag/AgCl]
TR U 72 MR 1T 35 T fee (111) CoPt 23 imBicin) L 7o it i A & 235 DAL Tz, BAS AR IR (Co: Pt=25: 2,25 :
4 [mM)]) & EE A& FEAL(-1000 mV~-700 mV [vs. Ag/AgCl) &2 b & 5 Z & T Fig. 1(e)IZRT L D IR LD B 72
% Co-Pt 7/ MM Z A9 2 Z L N T & 72, VSM DOfERMN & @B s 2SR S L7277 Ml M =R 07

MICAE S A S ORERNG DAL, S & MKEFEICHERN H D Z E RS,

: 100 : ; . .

(b) W CoPt fcc(lll) 25:4 mM © L .
K7 CoPt fcc(200) % v 700mv|  Sogq .
- N e © r B
s = F : °
8, v -soomv| -2 60} ) o -
2 Q g .
% -900 mV/| g 40L i
E cu g i ®25:2mm
-1000 mV O 20+ (c) @ 25:4mM 7
1 l I l |I 0 n L . | " | n L .
40 50 -1100 -1000 -900 -800 -700 -600

Diffraction Angle 20 [deg.] mV vs. Ag/AgCl
Fig.1 (a) SEM image of Co7sPt2s nanowire. (b) XRD patterns of Co-Pt alloy nanowires at various the deposition potential. (c)

Variation of Co composition as a function of the deposition potential.
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Fig. 1 Process flow of hot cathode RF sputtering.
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