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High Frequency Distortion in BJTs
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Distortion Due to Diffusion Capacitor

Cy 1s a non-linear diffusion capacitor

Cp=C,-C,,
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C, (difiusion cap)  Cje Is emitter -base depletion capacitor
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If f; of a BJT 1s constant with I, then we have no high frequency
distortion in the device for current drive and Cp>>C,
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Kirk Effect
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Governing Differential Eq.
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BJT Series Expansion
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BJT Series Expansion (cont)
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Memoryless Terms

Non-linear differential equation for v, vs. i; where
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Memory Terms

In (**), put
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Second Order Memory

Second Order:
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Third Order Memory

Third Order:
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IM, in BJT at High Frequency
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IM3 in BJT at High Frequency

3\ 1 LI
M 2% P

Again ‘A1 (]'a)1 }[1 = ‘Al (fwz )]2 =
2

a, a,

3 |Aboyjo—jo) oo 3.3 24 3.4
4|4, (o, )4 (oo, ) 4 (7‘02) 47 g 47 3a

IM, =

IM, =

1
a =——|Ty +

C.
R + CMORL

g,V
C. V.

1 ]2eT CRLl_l_l 1

R, |R°I Y " 2n\n v’

a, =—
L =90




Example: 2 GHz LNA Front End
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LNA Example (cont)
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LNA with Emitter Degen
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High-Frequency Nonlinearity
Analysis of Common-Emitter and
Differential-Pair Transconductance Stages
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= Analysis of BJT
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Fig. 2. Differential-pair transconductance stage.



KCL Equations
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Fig. 4. Model of common-emitter transconductance stage.
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IM3 Calculation
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Bias

Typical Example

Bond Wire: L, L,
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Fig. 6. Input IP3 versus bias current.

significant errors. The two RF sinusoidal signals used are at
900 and 910 MHz, respectively. The component values used
are: 7p = 10.5ps,Cje = 1.17pF, 3 =73,L. = 2.4nH, L; =
3.5nH,C; = 20pF,and R; = 150€2.
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