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The Magnetic Recording 
Channels

Partial Response Maximum 
Likelihood

Magnetic Storage Read/Write System
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Magnetic Recording Channel (MRC)

• Flux reversal instead of the absolute field
– Easy to Measure
– Easy Synchronization
– Field Separation

Read Waveform/Readback pulse

∆ = T50/Tb
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Traditional Peak Detection

Frequency Modulation
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1: Reverse the flux
0: Don’t reverse the flux
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Modified Frequency Modulation (MFM)
Miller code
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RLL (2, 7)

(Small difference with the textbook)
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RLL (2, 7)
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Storage Density vs. time
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Hard Disk Evolution

Partial Response Maximum Likelihood

Viterbi
Algorithm

Combined effect

Xd(f): Partial response signal
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Partial Response vs. MRC
∆ ∆

PR1: 1+D
PR4: 1-D2

EPR4: 1+D-D2-D3

Maximum Likelihood Sequence Detection

• pdf of received signal

yN: received sequence
BN: transmitted sequence
IN: bit (or PAM) sequence
C: Noise covariance



8

PRML (duobinary PR1 signal)
• Metric

Ignore noise correlation:

• Viterbi Algorithm

PRML (PR4 signal)
Modified duobinary (homework)

• PR4: 1-D2


