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Mark Lundstrom, “Heterostructure Fundamentals,” Purdue University, 1995. 
Herbert Kroemer, “Heterostructure bipolar transistors and integrated circuits,” Proc. IEEE , 70, pp. 13-25, 1982.
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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
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Putting the Terms Together
How does the HBT Help?
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Current

KI

Base transit time reduced
Graded base with built in field
Can increase base doping NB

Increased NC
=> Increased depletion
=> Reduced CBC

Can increase collector doping 
NC  base doping is higher now 
no junction loss (Kirk) high IK

Can decrease WB
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Epitaxial Layer Design (II)

DHBT:  Abrupt InP emitter, InGaAs base, InAlGaAs C/B grades

InP technology typical, to match to fiber optic lasers
InGaAs high doping contact Si is doping in III-V
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Epitaxial Layer Design (III)
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HBT Summary

1) The use of a wide bandgap emitter has two benefits:
-allows heavy base doping
-allows moderate emitter doping

2)   The use of a wide bandgap collector has benefits:
-symmetrical device
-reduced charge storage in saturation
-reduced collector offset voltage
-higher  collector breakdown voltage

3)   Bandgap engineering  has potential benefits:
-heterojunction launching ramps
-compositionally graded bases
-elimination of band spikes

4)   HBTs have the potential for THz cutoff frequencies. 
However, it has yield issues and heating and contact R problems. 
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