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ESD
* Immunity of a hard disk drive

Signal Integrity
« EMI analysis of enclosure
* Cross talk in a disk drive
e Signal transfer
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ESD Testing of Hard Disk Drives HITACH
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System ESD Immunity testing: IEC 61000-4-2 standard ESD gun

Use 3D EM modeling and measurements to understand
« Common-mode current flow on outside
e Conducted current flow inside and through recording head
* Orientation: PCB down (fails at 8kV) vs. PCB up (passes to >30kV)
» Design changes that could improve ESD immunity
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Preamplifier Types HITACH
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Impedance imbalance

Single-ended preamp
* One input to head is connected to inside of enclosure
* Results in impedance imbalance across current-sensitive recording head

Differential preamp
» Higher common-mode rejection
» Balanced impedance across head

Common-mode ESD current converted to harmful differential-mode current at
impedance imbalance across head
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Metal Enclosure with Device Inside Inspire the Next

Representing preamp input with lumped elements
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3D EM Model: E-field and Surface Current IEJ;';‘%S’QL

Animation of surface
Electric Field in a cut plane at 3.2 ns current on box

Surface current largest 1118
on larger left plate
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3D EM model helps to visualize fields and current flow  Animation of surface

« strongest E- and H-fields between bottom of box and ground plane current on plates and
» PCB down: strong fields induce current flow on exterior plates and then into box inside
* PCB up: PCB not exposed to strong fields
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Comparison: Measurement, SPICE and CST

* Metal box with one plate
* Surface mount components inside
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