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Present State and Future Prospects of High-Density Floppy Disks
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Division, Fuji Photo Film Co,, Ltd.

The capacity of floppy disks has been rapidly in-
creasing over the last few years. Zip disks realized a
capacity of 100 MB, which is 70 times that of conven-
tional 2HD floppy disks. HiFD increased this to 200
MB, while providing downward compatibility with 2
HD floppy disks. The development of thin-layer metal
particulate media greatly contributed to the achieve-
ment of such high capacities. Head-media interface
technology and servo tracking were also indispensable
factors in the capacity increases. The recording den-
sity of floppy disks has increased by 10 times in 7
years, and future progress is expected. High-capacity
floppy disks are now recognized as having promise
comparable with that of hard disks and optical disks.
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Table 1 Specifications of 3.5-inch floppy disks

I Unit

MF2HD | MF2ED | MF2TD | MF2SD | Floptical ZiP LS120 UHC HiFD
IMain developers Sony [Toshiba| NEC NEC Insite lomega Matsushita [Mitsumi| Sony/Fuji
Kotobuk i Photo Film
Outer diameter mm 85.8 85.8 85.8 85.8 85.8 93.5 85.8 85.8 85.8
ICapacity (unformatted) MB 2.0 4.0 13.3 28.0 25.7 152 240
Capacity (formatted) MB 1.44 2.88 10. 2 21 20.8 100 120 130 200
Media type — |CoZtE| Ba- Metal | Metal Ba- Thin layer Thin layer
Bitsk ferrite ferrite metal metal
Linear density kbpi | 17.4 35 36. 6 52.5 24 45.2 44. 8 60 72-91
Track density tpi 135 135 432 542 1245 2118 2490 2700 2822
Track pitch pum| 187.5 | 187.5 58.9 46.9 20. 4 12.0 10. 2 9
Areal density Mbpi?|l 2.3 4.7 15. 8 28.5 29.9 96 12 162 Max. 257
Rotational speed rpm 300 300 360 600 720 2945 720 3600 3600
Data transfer rate MB/s | 0.0625| 0.125 | 0.16 0. 56 0.2 1.4 0.4/0.66 |2.7/3.8 Max. 3. 6
Head type — |Ferrite|Ferrite] MIG MiG Ferrite MIG MIG MiG NIG
Servo tracking — - - Sector | Sector Optical Sector Optical Sector Sector
Data encode —_ MFM MFM MFM 2-7RLL 1-7RLL 1-8RLL 1-7RLL 1-7RLL PRML
(16-17 code)
ECC — — - O O O o] O O O
Compatibility with 2HD | — O O O O O X O O O
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Table 2 Correlation between digital recording
performance and media design :

O, good effect; /\, small or no effect; X, bad
effect.

Low — High - P50 | Noise | Overwrite
frequency | frequency

output output
Larger O O-A X X A
magretization '
Higher A - O O A X
coercivity
Thinrer X Optimm O (@] O
magretic layer
Smoother O-A O Oo{ O O-A
surface
Smal ler A A A O A
megretic particles
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Fig. 1 Typical air-bearing surface of a Zip drive.
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Table 3 Properties of magnetic particles used

for floppy disks

FD 2D 2D

28D Floptical

(capacity) 2w 4w (2t ¥B) (2t W)
Particle Comodified Ba— Metal Ba—

iron oxide | ferrite ferrite
He (kA/m) 60 60 120 60
Ms (emv/g) 70-75 60 135 60
Size (um) 0.6 0.05 0.2 0.05
Layer 1.0 2.5 2.0 0.6

thickness (um)

Fig. 2 Cross-sectional photograph of ATOMM-

DISK.
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Fig. 8 Typical structure of ATOMM-DISK.
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* High conductivity —_
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% Good coating quality

High output
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Good overwrite
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Good durability

Prevention of dusts

Fig. 4 Advantages of ATOMM-DISK.
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Fig. 5 Comparison of typical layer structures of particulate media.
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Fig. 6 Surface smoothness of ATOMM-DISK.
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Fig. 7 Isolated pulse wave forms.
ATOMM-DISK (A): H.=120kA/m, 6=0.32 um;
ATOMM-DISK (B): H.=159kA/m, §=0.22 ym.
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Fig. 8 Recording density of ATOMM-DISK.
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Fig. 9 Overwrite characteristics of ATOMM-
DISK. High frequency, 6 MHz; low frequency, 1.5
MHz.
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Fig. 10 Signal-to-noise ratio of ATOMM-DISK.
ATOMM-DISK (A): H.=120 kA/m, KF£& 0.2 um;
ATOMM-DISK (B): H.=159 kA/m, I¥E 0.1 um.
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Fig. 11 Progress in the recording density of
floppy disks.
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