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Bea /b, TMR B4R, W 75 BEAIG. T Kk B v R A
(1) I V. - 2245 CoFeB FUAR AR M 45 ik . MgO Gk [
(TR« Mn 554 J& 147 HIORRH i B P 40 ) <5 3L
rHOGS T B R A I AT USRS MTY 1) TMR I S
AN BRI R AN [R) 1) A 7 A S AR 4. 5 HL A7 DRSS
CLZAE W] TMR 14246 5& Fl CoFeB ¥ 45 fi AR B b
s 10) PRI AR AR AH D AR 1270, {ELA5AE 755 1 A2 14 7 R TMR
18125 B VR KR FE RTINS TR) A5 4k, L9/ N R K (1)
ILA— B, H W RS AR A 0 75 T TMR 1)
Ak, HeAb, Liou % B3 2438 T4E 7 T (58S F
XF MTY SEAT K, AR SR h AT IR K,
g5 LR W, IX PR R I v oK 7 A4S MTT 1
fECAI: P .

52 TMR 5 GMR f& 88 1Y P& MR35 e

521 #Hak#EK

Jander %5 N [27) ) Fi e il 5 AR TE 3o o) 1 e B i
2k (SDT) A% J&& 2% 1 MR HF 5¢ GMR A% 3 28 1) [ N
. P e T =R AT CPAT
T AR SR AR AR k. R I 5 vk A B AT
PR RHT « SFAT D BRCHT RN 0 5 A 2%, 38 1o 5 i P
N AS AR ALK e AR A AR 7 HEAVE T SDT )
JRETG. IXFE, BB GMR 2344 1) TAE B3 1 H IR
T 32y R 1 B A2 AR W 37, S i T8 ek SN A b v 1) 4K
I B R SE PR I RS 1 B . Bk ER,
Jander %5 271 §IF W 1 i N 3 24 A8 AR w3, AT
PLIEE) ] GMR TAEMZE H Y, [F) 0 a] BLRE
FRIRAS 1/ f W 3P ATT YR  A FE it o oxo) A ek 25 Mg
AR RE T 8.
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1077 =
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107°} — EHi
— EEHHIK

WA LR R /(T /Hz'?)

o | —— FATH =
0771 —— ROBBS A o
107 107* 107! 10° 10* 10°
$i% [Hz

8 JURMTIHARIS 1/ f WP (K152

522 miBRER

Edelstein %5 1312 i 34 MEMS T 2:%14¢ 7 i
RAE B SRIFIT I R AIE GMR AL RS 1K 1/ f T s
AbATTAE GMR A B2 R 195 1) 1) 6 R SR 4R 45, 30
o 34 B E G TR TR A g b OB SR A I R B B
T 300 2R A 4% 5= B, AT R A 2 P 40 it /. GMIR
% I REIA R /N, I8 B U R 3 AR 1) H 1,
W 9 TR, SI2u0 2 WA, 0 IoT fd 0 50 A 2 4 X P 2
K GMR I TAEREA ST LK GMR 1484t
(11 1/ f W P KPR 102,
523 MAMHAHAH LT F R R F SRR

FESZE HIE I H B GMR AT T2
Z AV - SRR A P 7 A B ) % T e 3
PEIE 2 (0BG 5 17) S 1, S0 B Bl T 1) ) 45 ) R
O AT, A SR R R B T8 3 3 FH 3 22 1) A Ak
JZ2, BRFER/INI WS, LA 1/ f WS, s
X GMR i 5 3% G A 3R AT AR AR T 82 K B T g 44
A HEAE JELF 7 AR AR NS Bl LAY Bk RN 7, B A%
) S P, 0 e PR PR R AR e v, PRAIG 1/
i 1353915 GMIR A 86 s 4 A 1) 230 3 F RR 3R 4T
R AL, LA A i R A g 15,2738 431 g 4
oo RO RN A% 2 IS LB ARG PR o T8
TH/EFRT GMR A% 2% AH T C 1 i SR AR A A ot A
0 % A gk /N AR AT 7 )R, T A e R
3B KT AR i BELAR S s 1/ f g 75 vl (R
21/ f WY

(>

WOTE

9 MEMS il g 8%

6 % it

TMR J GMR A% 25 BA REFH AR 3K, YA
Wi AR . B R 37y 8 BE vy i R P A A o8

PEL AT 1/ f WS A7AEAE S TMR 5 GMR 1%
IR IAE IR TCIE 5 A AMR AR IS AE B —1R

ViR o PRI AR IS AR SO AT T A AR K TMR
5 GMR R385 1) 1/ f W5 AH OCHE ST, BRI
RUJF IR TMR AR IS 1/ f Wk o i AN 71, B
BT . BRI RS . T 1/ f e L AR
FEAEYE 1/ f We s, JReh th T B AP E 20 B ) o
#5030, JB i Virtual NanoLab 5% T Fe/MgO/Fe
B MTI (REBRAR A2, 25 R, PR AL T 5 AR
fliTHI TMR 22462, 735 8 98.1% Y5 10324.55%,
i3k Mathematica 75373 #fr 7 AN [F] MgO J& 5 %)
LIS B 2, 25 AR, MgO J5 B i 3% In 2 f 1%
AT 5 FEO /N A S Ik 4 gt R B A S s (1) g
MRX R, K I E AR B0 PR B 37 AT L0 (1)
SRR, Ok g R A W A1 T AR E RGBT R
FEE BRI R 55 2 A5 A R T W s 45 R A e, T P
G 7 HHEE 1/ f W R ia A ik — PR
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Abstract

The low-frequency noise is the most important influence on the low frequency resolution and sensitivity in tunnel junction mag-
netoresistance(TMR) sensors and giant magnetoresistance (GMR) sensor for the large noise power density. In this paper, We describe
the 1/f noise characteristics, sources, theoretical models, testing methods and noise reduction measures for TMR sensors and GMR
sensors, and the detailed physical model of 1/ f noise in the tunnel junction magnetoresistive sensor is explained. By nano-simulation
software Virtual NanoLab, Fe/MgO/Fe magnetic tunnel junctions (MTJs) with different thicknesses of MgO layer are studied. Their
tunneling probabilities and TMR change rates are simulated and calculated, the conservative and the optimistic estimates of the Change
rate of TMR are 98.1 % and 10324.55%.While the influence of MgO thickness on noise is studied through the MTJ model. To study
the noise dependance on external magnetic field, an magnetic shielding equipment for noise measurement is set up, and the tests show

that the noise in the magnetic shielding environment is significantly reduced.

Keywords: MTJ, 1/ f noise, flux-concentration
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