Semiconductor Final CheatSheet (chapter5-7)
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\mmumzmg the reverse-bias current and the power losses under forward bias
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5.5.5 varactor diode

ohmic loss: For lightly doped, long diodes, resistivity of each neutral region is so high
that voltage drops outside the depletion region cannot be neglected. The effects are
complicated by the fact that the voltage drop depends on the current.
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gate-induced drain leakage

drain-induced barrier lowering before tunnelling, Ip 1

punch-through DIBL — DS leakage/breakdown, uncontrolled by G

gate oxide breakdown

hot-electron Ve 1, gm 4

self-aligned for gate: gate as the mask for implantation of S/D
LOCal Oxidation on Si: nitride mask on gate oxide, wet oxidation, thick field oxide

high k: gate oxide
low k: field oxide (isolation)

control Vp: gate electrode, C;, ion implantation (enhancement/depletion)

For n-type, enhancement mode: ‘normally off’ with zero gate voltage, Vi > 0
depletion mode: ‘normally on’ with zero gate voltage, Vo < 0

Lightly Doped Drain: only needed for n-channel (hot carrier; holes on valence band, low
mobility)
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reduce recombination: small n doping & short base width
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Early effect B-C junction extends into B, W, |, Ic = %(VCE +Va)

current crowding at emitter edges; smaller W, lighter doping in B

Kirk effect

high injection of A™ into E, W, 1,7, 1, Ic | at high
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