
can produce significant changes in resistance: 

even when exposed to the very small : Read Write 

magnetic fields of the bit transitions written Current 4 write Current 

on a disk at densities greater than 1G-bit/in.’. | Current 

It is this evolutionary progress in head Shield 2 

development that is expected to drive (sic) / 

the move towards areal densities MR 

significantly exceeding 1G-bit/in.’. Senor S44, V4 f , / 

It should also assure that future IBM disk (/ < 

drive products will continue to enjoy : Shield 1 Mi Lf 
: \ & 

industry leading capacities. 

Hot Disking 
A recording head serves two functions in a 
hard disk drive: it writes data onto a disk as 
well as reading the data back. Until recently, 
all recording heads used electrical induction 
for both reading and writing. To write, an 

electrical current sent through a coil induced: Bou element Write Recording 

a magnetic field within the head that was Element Medium 

projected through a small gap onto a 
spinning disk. To read, the process was 
reversed: the magnetic fields on the disk 
were picked up by the gap, inducing a 
current in the head’s coil. This reading 

process becomes much more difficult as Sentuet 
the size of the data bit shrinks because it 
produces an ever weaker induced current. 
Also, as the same coil and gap are used for 
both writing and reading, inevitable design 
compromises further limit the inductive 
head’s overall performance. 

The leap in disk drive technology came 

in 1991, with the MR reading sensor, made Pinned 

of several thin layers of a magnetic material aa al 

which changes its electrical resistance in a 
magnetic field. The MR sensor, which is only 
some 300 angstroms thick overall or 3,000 
times thinner than a human hair, is placed 
within or near the gap of the write element: 

and provides a much stronger signal when _:_ | Figure 1. The magnetic recording process, and giant MR/spin valve head performance. 

reading data at comparable densities and 

data rates. The inductive coil and gap could 

Magnetisation Magnetoresistive Inductive 

MnFe 

Free Layer 

now be optimised solely for writing. ? polycrystalline multilayers also showed the —: surface, thus increasing the data capacity 

GMR occurs in multi-layer structures of : spectacular GMR effect. A research effort : of the disk drive, or relaxing other design 

even thinner films (5-100 angstroms each) : was then instigated to find structures that : constraints to increase performance, such as 

and was discovered in France in 1988, in : would exhibit GMR in external magnetic : faster data rate (by spinning the disk faster) 

perfect crystal samples exposed to very high: fields weak enough to be useful in a : or ruggedness and reliability (by flying the 

magnetic fields (20,000 oersted, which is : recording head. That research lead to : head farther from the disk). In fact, much 

40,000 times the Earth’s magnetic field and today’s spin valve designs. : of the data density increases stem from a 

1,000 times that used in disk drives). : Stronger signals given out by spin valve : six-fold decrease in the magnetic bit track 

Research at Almaden opened the door for : heads based on GMR technology provide : width from 3 to 0-5um that the spin valve 

affordable applications in 1989, when it was: disk drive designers with the option of : design permits, along with necessary 

shown that more easily made sputtered, : packing more bits into a given area of disk! improvements in other critical areas. HMA 
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The PIC related web site should be 

addressed as http: //www.man.ac.uk/ ToouFLJiok  10kLd 100uF 

~mbhstdj/piclinks.htm1. 
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Sound-to-Light Unit Page 50 

The circuit diagram shows TR1 to TR3 C4 

connected to the 12-15V DC rail, they 100nF 

should cross at these points and not 8 Le ee 
be joined, see amended drawing (right). C4 = LM324 

The layout on the PCB is correct. VR1 = 78L08 = 720409, Q6004 or equivalent 
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