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Modulation Noise in Particulate Magnetic Tapes

Masaaki NISHIKAWA, Akio KIRIHARA and Mitsuo HANO

Abstract

The properties of medium noise in magnetic recording are usually evaluated by using various different
terms ; namely, bulk erased noise, AC-biased noise, DC-magnetized noise and recorded signal noise.
These evaluated medium noise, however, can be arranged by combining two elemental components. One
is the random component which is originated from the rerecording phenomenon of bulk erased noise and
the other is the modulated component resulted from bulky irregularities of the medium. The purpose of
this paper is to present several data about the later component, the modulation noise, and to investigate
the origins of this noise component.

Modulation noise is not included in bulk erased noise or AC-biased noise but is included in DC
-magnetized noise and recorded signal noise. In DC-magnetized noise, the modulation noise component
yields a peculiar transformation of its noise spectrum in the lower frequency region ; on the other hand,
it produces a side band spectrum skirt beside the signal in the recorded signal noise spectrum. The
magnitude of modulation noise takes a maximam at the unsaturated region of a medium and then it
gradually decreases with increasing magnetizing level. The roughness of the medium surface and the
clustering of magnetic perticles in the coating layer are considered to be the origins of moduration
noise , however, as for recent magnetic tapes, the later term seems to be the main origin of the

modulation noise.
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Table 1 Parameters of tested tapes.

tape coating thickness | coercivity |remanent induction half resolution
6 [(um) H. [(Oe) B (G) frequ. fio (kHz)
A 8.1 290 1000 6.0
B 4.4 270 960 8.4
C 12.5 330 1500 5.0
D 11.5 510 1600 5.0
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ig. 1  Micrographs of tested tape surfaces.

Fig. 2 Two elemental components constituting DC-magnetized noise.
@ : random noise component,

@ : modulated noise component
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Fig. 3 DC-magnetized noise spectra of tested tapes.
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Fig.4 Recorded signal noise spectra of tested tapes.
signal write level K = 1 ,signal frequency f,=f,
T ‘ T T
K
----05 . . . .
B | : Table 2 Comparison between modulation noises
' and the appearance of tape surfaces.
- order of the
tape modulation noige | APPearance of tape surface
7 A small roughness . moderate
/ // B small roughness : rough
s
/ . : C large roughness : fine~moderate
1
5 10 15 20 D very large small depressed defects are
Noise Frequency fn (kHz) interspersed on basically
fine surface.

Fig.5 Variation of the modulation noise skirt as
a function of signal write level K, where
the tested tape is TAPE-A.

R LA A e e



94 (424) PENOIER - AR BRAE - PR OER

L7zbon k) IcBbild), 2d I oD EHME:

FoEmEdblsLTwbeHziohs, Larl,
D& D BRIRD DG & B 7 FEN e REH S T
B3 %, TAPE-B DO ZIIMICH U TH SIS WIC
Lahrb o3, FREESTRIL L VWEEICB LTS,
#i2 TAPE-C DREM S 3R L ) 27 D/ Ew
EHICRZ N, ERAERSFIZCHBECBL TS,

I kI, KEOBMIKED BE IR
DORNE—BRIZHETDIF B2 &3 TEL W, TAPE-D
D & L NVRIG O TR 2 o A IS FE ISR SRR
DFERE & 7% - T 245, FEI ARG COMmM S 135
EDOHRAT —7 12T AR EFMEDTERN LI
BFELL A ->Tuwin, TALOEKRIZOWTIE, &
FHHEETOERITL L A EAOBE B ICE L TE
UCW 3B NEHOMIERFO 7 7 X5 » 7IH
bEHEZHND,

Fig. 3 T/RL7: &9 1S, FHMERT 3EAOB LY
NNV KL TEIL, —fRICE K< 1 Df#EEDH 2
HTERKREL-Db, K DBiE L LICHLT 5,
SHIEZFRAZY Y ZTEFATIRRD L S ICHMTE
. Thbb, HEPICHFELTNE7 7 X8 —I213,
RIS 7 3D =KL L DMREL TS
LEZBIENTEDL, KNI WHEKTIE, BiAD
R UARTE (3 EINEE R 7 s < 2RO £ 8o
THICGKEDZ ZTH Y, TOREL L THE B
T3, KF+H3ItKRELS L ben—Fr77R5—3%
WA 2R HImMICHZ 5 $ 5102 ), Ekeks
LT &N B—LBALKBISE Y 26, KFAEESE
FIUCONTEADT 5,

5. 90U

BRI BT 2 ARES (IR HIETIm S 1L
Twdh, ZR5HIIHETOREEEL LA T OO
MY, Thbb, SAZHEREILERINS S
U LR L RO L 7 e A — SRR L 7
T, B5IfE ) BTRET 2ETFMRES I L - THK
ENTwaE, JITIECHTEEN S b, FRHCEHENE
HEZOWTHOT =2 2n oML, F-20%

Vol.40 No.2 (1990)

AR & RRET L7,

EHMREE T, A0 DC LM & 55 0 akmr i
TIA IR, FOKREJIEEROBILL VR E DG
FEICE > TRA B, BLL <AV TIE—RICER
DREFNK THEA 278 L, BEAE TERIRD T 5 7,
BRI L - TILBRABIC BT L h B2 Nik5 D
DLRHEND, BFAMESORERERR L LTIE, #4E
DEEIRED BT L BN D7 7 X5 )
CIHHZ HNDD, BIHEOBEEEFENER, C
nig, RO fIEHE LT, 2N ERTD
HHLE TR 2|0 EBERS ORDIIRT2 LW
LOWENZ LGB -T2, BoEDOBAT —7 TIE%E
FHMEDOER L LABER FOI7FR2 ) 72
brLrcHEzons,

SEH

(1) P8)IIER, WRBHE, PEFRK  EHEAT —7
2B 2 EAMEE OTEE, 55w C- 11, 1990- 1
T E.

(2) E. D. Daniel : A preliminary analysis of sur-
face-induced tape noise, IEEE Trans. Comm.
Electro., 83, 3, pp.250-253 (1964-5).

(3) SREPAE, MNIE  HFEHES IR T 2
7 — 7 HEIRIE F M O, 5% C, J63-C, 8,
pp 478-485(1980-8).

(4) BT E AT —70XFAKE, E¥wC
J68-C,3, pp. 194-201(1985-3).

(5) WAL KESR  BHET 1+ X 7Kk —H
FETN, E58Ek. MR78-15(1978-10).
(6) VErT W, IEABHED RS R & T — TR
ok T 2D — & 7 v, &7 H W,

MR74-23(1974-10).

(7) YT 3, FBER . T -7 OEGR LS D —
TT7, fE¥EH, MR75-20(1975-10).

(8) L. Thurlings, Statistical analysis of signal and
noise in magnetic recording, IEEE Trans.
Magn., MAG-16. 3, pp.507-513(1980-5).

(CFRCICH10H13H)



