POWER TRANSISTORS

Heat is a mgor concern
T, = Collector-base junction temperature
0 Most power is dissipated here
0 Vg usuadly larger than Ve
Every transistor has a Tyvax

Consider transistor operating in open air at am ambient temperature Ta:

Ty - Ta= quPo

g => thermal resistance between junction and air {°C/W}
Po=> power dissipation of transistor

Temperature difference <> voltage difference

Thermal resistance <> electrical resistance
Power dissipation <> current
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Example: From a data sheet, a particular transistor can safely dissipate a maximum of 40W at an

ambient temperature of 25°C. Tyuax = 150°C, how much power can we dissipate in a case where
Ta=50°C?

Heat Sinks:

Qsa = Qic * Ocs +  (Qsa )\ -
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POWER TRANSISTORS

Example: A particular transistor can dissipate a maximum of 40W at a case temperature (Tc) = 25°C.
Tamax = 150°C. What is Pomax a Ta = 50°C, given the following heat sink?

qcs= 1°C/W
Osa = 4°C/W
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IC issues:
Area=$$
o BJTsare smal

0 MOSFETsare VERY small
0 Resistorsare LARGE ( typically < 10kohm)
o0 Capsare LARGE (typically < 20pF)
Driving on-chip loads: usually MOSFET gates => small capacitive |oads



POWER TRANSISTORS

Common CMOS Op-Amp:
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POWER TRANSISTORS

What isA? Let lgs= lg7=25mA, [Va| = 25V, kn’'=20mA/V2, ky'=10mA/V2, [Vy| = 1V, WIL = 10 for dl
devices.

What is the purpose of Cc?




