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A Study on 1/f Noise Characteristics of the Base Spreading
Resistance for BJT
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Abstract

l/f noise component due to base spreading resistance ry, of bipolar junction transistors fabricated by

BiCMOS process is experimentally analyzed. The analysis of equivalent noise circuit for common collector shows
that output //f noise value is purely generated from 7, when g;,l— 7w~ Rp is closely to zero. From the eq.
S,,bb~Kf IbA’/f , we find that A =2, Kf25><10_9. And Hooge constant ¢ values are in the order of
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Table 1. Nomenclature.
Symbol Definition
ks Boltzmann's costant
T device temperature
rob Base spreading resitance
q electron charge
re emitter bulk resistance
B collector/base current gain
7z forward base-emitter resistance
I dc base current
Ic dc collector current
SII/,/M 1/f noise source due to base resista.nce(A‘/Hz)
SII/,{ 1/f noise source due to emitter resistance(A*/Hz)
Y4 base-emitter flicker noise source(A*/Hz)
Slrbb Slrc
C
u
B ~t C
) ™ L
S]bl/f LT C['l gmvbe T, () S]C
Slre T
E

328 1L AE B4E AT SPICE £33 F7132
Fig. 1. SPICE small-signal equivalent circuit for noise

analysis.
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Fig. 2. Equivalent input noise.
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Table 2. Geometric description of npn BJTs fabricated
by BiCMOS process and Base spreading resistance

re. (at low current).

¥ 1E-1B-1C : finger number

Device Descﬁption =A% o] u|&
Name (unit=gm’) TP e1EAR L B
Emitter Area=1x3,
#1 2150 i
1E-1B-1C
Emitter Area=1x6,
#2 1070 12
1E-1B-1C
Emitter Area=1x24,
#3 310 1/8
1E-1B-1C
Emitter Area=1x3,
#4 610 1/4
1E-2B-1C
Emitter Area=1x6,
#5 350 1/8
1E-2B-1C
Emitter Area=1x24,
#6 90 1/32
1E-2B-1C
Emitter Area=1x3,
#7 330 1/6
2E-3B-1C
Emitter Area=1x24,
#8 40 1/48
2E-3B-1C
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