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The Characteristics of Unsaturated Digital Magnetic Recording

Masakazu TAGUCHI and Masaaki NISHIKAWA

Abstract

This paper describes the recording characteristics, including the performances of recording density and
over-write erase ratio, in unsaturated digital magnetic recording. The effects of the medium thickness &
and the gap length gw of a write head are particularly noticed.

The experimental results can be summarized as follows:

(1) In general, half amplitude density Ds, increases with decreasing write level K;however, an irregula-
rity resulted from the gap effect of a write head appears in excessively decreased regions of K (K<0.5).
(2) The dependency of Dso on § becomes less with decreasing K. The value of Dso in which the same value

of read output is obtained is approximately independent of the medium thickness & in the range of K= 1.
The dependency of Ds, on gw is relatively small.

{3) In general, over-write erase ratio decreases with decreasing K. The value of over-write erase ratio
is hardly related to the §/gw ratio; however, if the value of 8/gw becoms as small as 0.5, for example,

over-write erase ratio becomes improved.

1. £x0& 2. RRkik

T4 Y VBRGS0 B A — Sk e L
Ty GOS8kl N B ER O K FIRIIC & B RBIRINZ 7 4
U8 WA OME R 175 1. REHIF SR L ALA
FAZ Mo SBEL B BENE A7 0 U Cac SR e FR I A6 |4
Bl ECHSN TS, UhLadkkdEm Fiz
U, 4 —=/3= 54 IO B O KEED
U H 720, gy FF vy 78R EL TS Read Read
NBEEIHED BT B H R 24 U220 L TR LS Head S
HEL, IThHDRRERE 2 BAMRRNECh -_\
FTHpaasRTOREIEEZ 0. 72 TKRRET Lowpass 18\1212(1:;;2?
B, BHARUNCERN y FOEH/ ST 4= 910 Bk e
BRI 754 ¥ % VB ACSEERME & S ER A IEIE < R
L. RBRIBREO KI5 COREL L 5 Fig. 1
H25Z&5HMIGRL 5.

Write Write
Head Amp

Oscillator

100Q

Synchro-
scope

“4—— g 5cm/s Tape

Block diagram of experimental circuit.

AREERIIH O 2B S & Fig, 1125+ . 22822l

FELZDWT, ORI, 4 v o L— vk E

el T T ERIRSHICHT v 7 THIEL, i8N FABET
* ok EH TR 5. TOFRLERT » 7OW NI ICETN R s n -

IWLTA¥E TR RS



90 (90 ) M1 Fe-- - P8I IEPA

100 BRI 42> v vao2a— 72k 0HlE L

ASFEFIRIE I wa BIE L 2. FERERRICOWT, # K—— 1/Dw —
7 T, P ERIAED O S BN TIEHI L 2 1/];
F AR EBRRD T/ A ZDEENEFIH5720 " -
S R R A R IE L 5 KRS T — AN >t
O—/X2 74 V% E2FEHAL .
BECR 1T HEREI 1S, HHERO6. 35mmild ) 4 — 7> 1) — Write current
LTy R kT T 9. 5em /s CHEHIL 7. jogkik
AR R O ECsE - T3tE N v RODGEIL % Table 1 M UF, ’|\
Table 2 127 F . GebkILARUELE, KR 5/ T Wso
PR R 7. % BIIEE, B X R L PR O BEI W50 >
B 72 USRI AR TR T 72 l¢
Tablel Magnetic characteristics of experi-
mental madium. Read amplitude
Tape A B C
Fig. 2 Waveform of write current and read
Type 3M-290 | 3M-S800 | TDK-T555 amplitude.
Tape thickness(gm), 17.1 46.2 35.0
Coating thickness & (um 4.4 8.1 13.0 3.2 DTS
Retentivity Br(Gavss) 960 985 1100 R & b 0 KRR ) SER L B T R
Coercive force He (Oe)| 265 285 320 AT ADRAKTS 5. T Tl IwhZHALL
Br/ He 3.62 3.45 3.44 4 3 Dwh, BKES KONy F¥ v TEagwk/ (T
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Table 2 Characteristics of experimental heads. . Fig. 3R £ 5 1R A MO BT Eo
Write head a b c DHAEE/ 2 52 5 Dwh PIHGLEREE Do LERL T
Gap length gw (um) 2.03 4.28 8.1 w7
PS current* (mA) 4.0 5.5 9.0 & A
Impedance (Q) 71 75 86
Core material Ni-Zn ferrite Eo
Read head gap length 2.0um (Permalloy)

% PS current: Pole tip saturation current
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Table3 Saturation current Is and saturation

voltage Es for various combinations of
heads and medium.

Write a b ¢
head
Tape gw=2.03um{gw=4,28um| gw=81 um
A Is (mA) 2.4 2.6 3.6
8=4,4ym| Es(mV) 21.5 21.0 21.5
B Is (mA) 3.4 3.4 4.0
8=8.1um| Es(mV) 26.0 27.0 26.0
C Is (mA) 4.0 3.6 4.0
0=13.0um| Es(mV) 30.0 32.0 31.0
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Fig. 4 Read amplitude E versus write
current Iw for Tape A (§=4.4ym) at
Half write density Ds;,==4.0FR/mm.
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Fig. 5 Half width W, versus Equalizing
rate K for Tape A (§=8.1um).
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Fig. 6 Half write density Ds, versus Equaliz
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gf

Eo

Eo/2

Fig. 7 A definition Half write density Dj,
with the head gap effect.

4.2.2 R—-B4BEHIESNBD0DHB
MOLHE WO Esld, RO i KRB A4 Briz &
bARESKITET 22D SN TO R, S iost
DT, BrylJEE I LT 252 7384, |7
—HEEEAPE SN Z DDA T L CED L 5%

Vol.37No.1 (1986)

T R -

it

AR 2R T 0 AR L THBILENSH L. 2O,
5Fig. 6 DUEEAETHE FIZS B RgIE L 4 7o o
FL2EDAFig. 8 TH A, Fig. 81207, E=21
SmVe pld 7 — T AHBIHIY 2855 O il 1 (Table
3BW) T, Zoiks AT —TAkYEHVT—~ 7B
CUHABMTH A, £/ E=26.0Ve pli 7 — 7 Bl
M3 2BEOHEBET, O », 7—7BLY
VT — 7 CIERENTH S, 2L T E=18.0mVs »
DUEE, 77— 7 A, B, C: kM TH 5. Fig.
8 A Sl — I A3 &) % Dsold,  ARAIA B b
TEBrAHELVIRYSUIMEHA S FIRF G LS 22 &
s gwhk B2 EEEUEMSHEmARL 2.

w
=
o

w

=}

=
T

[
[
=
T
]
!
1
!
!
1]
i
v
14

~~

e e
E=21.5mVpp N'Umvw
E=26.0mVpp N \\ ~\\\\ PS
\\\ Nu \"\\\L
NN ~

Half write density D50 (FR/mm)

100
F ~ S N
C AN S~ N
- s
~\PS
504 gw=8. 1lum head /T(\
= ® Tape A §=4.4 um PS ™\
30+ A Tape B 6=8.1 um
®m Tape C §=13.0um
20+
1 | N T W | 1 L (-
0.1 0.2 0.3 0.5 1.0 2.0 3.0 5.0

Equalizing rate K

Fig. 8 Half write density D;, giving the
same read amplitude E versus kqualiz-
ing rate K for 8.1 #m gap head.
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Fig. 9 Half write density D,, versus write
current Iw for 8.1um gap head.
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Fig. 10 Half write density Ds, versus Equaliz-
ing rate K for Tape B (§=8.1um).
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