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Following Lecture 2 (see knowledge base entry) which gave an overview of power
semiconductor devices and Lecture 3 (see knowledge base entry) which covered
MOSFETs and IGBTs, this lecture covers thyristors and is the final lecture on
devices.
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In 1956, Bell Labs published a historical paper on the PNPN transistor, and then
in 1958, GE commercially introduced the silicon-controlled rectifier (SCR) into the
marketplace [Bos20, p. 50].

SCR ushers power electronics into the modern era [Trz16].

Some authors treat SCR and thyristor as synony- Anode(A)
mous [Ras14], but the mainstream practice is to

treat the SCR as a member of the family of four-layer " pe
(PNPN, see Figure 1) three-terminal (anode, cathode ™" PP
and gate) devices called the thyristors [Harll, p. 7]. base Jq .
Conventional thyristors are semi-controlled switches Jy

p-base p
that can be turned on by a gate current but cannot
be turned off via the gate. n-emitter /3 n'

After switching from a forward-blocking state into ’ ’
the forward-conducting state, the gate signal can be Cathode (K) Gate (G)
removed and the thyristor will remain in its forward-

conduction mode — this property is known as latch- Figure 1: Basic cross section
ing [Ras18, p. 491. of a thyristor [Ras18, FIG.

3.1].
Lack of gate-controlled turn-off capability means
conventional thyristors only turn off when the cur-
rent i1s quenched [Ras14, Ch. 9].

In contrast to the linear relation that exists between load and control currents in a
transistor, thyristors are bistable: they can operate in either a blocking mode with
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