DC Pavameders From T-V

Static models of diodes involve the following: P SR
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For HW #4 from the MUR3040PT diode data book for

practice obtain all three values: R., = 0.015, Rag = 40 m£, and
Vor =0.94 V.
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Static characteristics do not tell the full story of any device. Like
people the dynamic characteristics may reveal new and
unexpected behavior. For example, the V,, for the diode above
does have a brief voltage overshoot when driven by a constant
current source to turn it on. This needs to be accounted for in any
dynamic model of diode operation as the dynamic I-V is unique.




Paralleling diodes

Attempts to parallel diodes, and share the
current so that i, = i, = i/2, generally don't . .
work. h I3

Reason: thermal instability caused by
temperature dependence of the diode

equation. v W Y

Increased temperature leads to increased
current, or reduced voltage. = -

One diode will hog the current.
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measures are required: "

« Select matched devices

- Package on common thermal substrate
+ Build external circuitry that forces the currents to balance
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4.2.1. Power diodes
PN Siructure

A power diode, under reverse-biased conditions: "
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Diode in OFF state:
reversed-biased, blocking voltage
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Depletion region, reverse-
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+ No stored minority charge: ¢ =0

« Depletion region blocks applied

reverse voltage; charge i in

capacitance of depl
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Forward-biased power diode
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Forward-biased power diode
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Charge-controlled behavior of the diode

The diode equatiop”

q(r) = Qy e

Charge control

hﬁa q(t.
Ty
With:
’=1/(26 mV) at 300 K
= minority carrier lifetime

(above equations don't
include current that
charges depletion region

capacitance)
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In equilibrium: dg/dt =0, and hence
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