/ Chapter 8 Bipolar Junction Transistors \
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8.1 Introduction to the BJT
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/ Common-Emitter Configuration \
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/ 8.2 Collector Current
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8.2 Collector Current
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8.3 Base Current \
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/ 8.3 Base Current
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8.4 Current Gain
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/ EXAMPLE: Current Gain \

A BJT has I, =1 mA and I; = 10 u4. What are I, B and a?

Solution
]E:]C_I_]B: -+ —
Pr=1. I,= =
op,=1, I, = =

We can confirm
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8.4.1 Emitter Bandgap Narrowing
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8.4.2 Narrow-Bandgap (SiGe) Base
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/ EXAMPLE: Emitter Bandgap Narrowing and SiGe Base\

Assume Dy = 3Dy, W, = 3Wy, Ny = 10'% cm?, and nz° = n?. What is
B for (@) N.= 10" cm™, (b) N, = 10°° cm™ and (c) N, = 10°° cm™
and a SiGe base with AE ; = 60 meV ?

(@) At Ny = 10" em™, AE p ~ 50 meV,

— AEgE kT _ — —
B, = D)Wy Ngn, - o
F
DW, Ngng, N

(b) At Ny = 10°" em™, AE ; ~ 95 meV
g = 1 Br =

Q nl’B:”,-eAEgB kT:”ie = N br = /
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8.4.3 Poly-Silicon Emitter
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6.5 Base-Width Modulation by Collector Voltage\
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6.5 Base-Width Modulation by Collector Voltage\
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6.5 Base-Width Modulation by Collector Voltage\
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8.6 Ebers-Moll Model \
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/ 8.6 Ebers-Moll Model \
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8.6 Ebers-Moll Model
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/ 8.7 Transit Time and Charge Storage
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/ 8.7.1 Base Charge Storage and Base Transit Time \
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/ EXAMPLE: Base Transit Time \

What is T if Wy = 70 nm and Dy = 10 cm?/s?

Answer:
W, X .
TFB — — — X —
D, X

2.5 ps is a very short time. Since light speed is
3x10°% m/s, light travels only 1.5 mm in 5 ps.

\_ /
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/ 8.7.3 Emitter-to-Collector Transit Time and Kirk Effect \
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Base Widening at Large I
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/ 8.8 Small-Signal Model
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8.8 Small-Signal Model
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/ EXAMPLE: Small-Signal Model Parameters \

A BJT is biased at [ = I mA and V. = 3 V. =90, 7.=3 ps,
and T =300K. Find (a) g,, (b)r,, (c)C,.

Solution:
(a) & =1c kT ¢ =——= ——= (milli siemens)
(b) 1,=pr g, =—= Q

(c)

\ C =1,8, = X X X O‘emtofarad)/
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/ 8.9 Cutoff Frequency \
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/ BJT Structure for Minimum Parasitics and High Speed\
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8.10 Charge Control Model
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/ EXAMPLE : Find I %) for a Step () \
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Visualization of Q (¥ \
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/ 8.11 Model for Large-Signal Circuit S imulation\
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/ 8.11 Model for Large-Signal Circuit S imulation\
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8.12 Chapter Summary
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8.12 Chapter Summary
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8.12 Chapter Summary
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8.12 Chapter Summary
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