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Abrupt Junction
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Graded Base-Emitter Junction
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Current Gain




HBT Opportunities
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Minority electrons in base
Goal: Increase I,
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Goal: Decrease I,
=> Decrease n; increase E.

AE; = 1.8eV — 1.42eV = 380meV
kgT =~ 25meV
8380/25 — 815'5 ~ 4X106

=> Opportunity for alternative thinking!


http://upload.wikimedia.org/wikipedia/commons/1/13/NPN_BJT_Basic_Operation_(Active).svg
http://upload.wikimedia.org/wikipedia/commons/1/13/NPN_BJT_Basic_Operation_(Active).svg

Advantages of HBT: Inverted Base Doping
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=> Opportunity for alternative thinking!
Thin base desired for speed and gain, but thin base was a problem (&arly, Punch Through)
Increasing base doping was not an option since it lowered Sp.

Now this Is possible! => Very heavily doped base
=> prevent Punch Through, reduce Early effect, and to lower R,

Moderately doped Emitter (lower C,; g¢)

“inverted base doping” N,z >> N
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