HIGH-FREQUENCY HYBRID-r TRANSISTOR CUTOFF FREQUENCY CALCULATIONS
FOR TWO DIFFERENT COLLECTOR CURRENTS: [CE configuration, +15v Vcc; 2N3904]

Equation

Example 1 — 1 mA bias

Example 2 — 10 mA bias

gn = 40‘1(;‘

40x1mA= 40 mmho

40x10mA=400 mmho

Bo = hs from spec sheet

Approx. 120 @ 1 mA

Approx. 160 @ 10 mA

e =P+ 8m

120/40 x 10°= 3000 Q

160/0.4 =400 Q

Ix

estimate; = 25Q

estimate; = 25Q

LF Gain: 4, =—-g,R;

-300 [R.= 7.5K]

-300 [R.= 750Q)]

C,=Cq [from spec sheet]

1.8pFatVey=-7.0v

1.8 pFatVe=-7.0 v

fr from spec sheet 300 MHz 300 MHz
=21.2pF — 1.8pF ~ 20pF 212pF
C - g _C, p p p p
24,

CT = C;r +(ngL + I)C/l

Not good above ~ 150 MHz!

=20pF + 301 x 1.8pF = 562 pF

=212pF + 301x1.8pF =754 pF

Ve 1 _ 1 _ 1
v R 75 . — 75 .
Vs 541+ jaR!C 414 jwT5x562pF | 41+ joT5%x 754 pF
p IO 3000 7 PR a0 b
[Equation is from HF cutoff paper;
Rs,= Rs + rx] deB = 3.8 MHz f3d5=3.3 MHz
If we shunt the input resistance B 1 B 1
(retry /1 C1) with a 51Q resistance: :i+1+ja)75><562pF ji_+1+ja)75><754pF
f3dB =7.6 MHz f3dB=5-9 MHz




