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Example 1 : Vee=53-33=2V>02
+10

@ 099 X 1 = 0,99 mA *

v }Operate in Active mode ]

4.7 kQ2

0 10 — 0.99 x 4.7 =[53 V| (@)

+4V

04— 07 =33V

V

+
m j
_Vag-07V_37V-07V _

lo=—"F;—=—Tomm = 0¥
IQ=BDCIQ=(IM)(3NIIA)=3OIIIA
Verg=Vee - logRe =10 V- (30 mAY220 2) =34 V

37V

#1c=0, Al Vce = 10V

59 Q-point FEH (Vcea ~ I 4 lca)



Waveform Distortion:

() Transistor is driven into saturation because the Q-point is (b} Tranststor is driven into cutoff because the Q-point 1s
too close to saturatzon for the given input signal. too close to cutoff for the given imput signal.

o

V(TQ
(c) Trunsistor 1s dnven indo both saturstion and cutoff because the
input signal s o large.

5-10 Q-point FE:(a) # Q-point SUEATE > LB B HER IR H (B 53 4 V)
i) > (b) # Q-point BEEAME » DABH E HER SR H (R e D) - () E st A
AR Rl HERSR R (B #e U4 [6]



Example 1: Determine the Q-point and find the maximum peak value of the base
current for linear operation. Assume Bpc = 200.

Rc
330 Q)

5-11(A) {IE 1 [6]

I (mA)

_~ ldeal saturation

”~

60.6 &

30.6

- Ideal cutoff

> Ve (V)

03 20

5-11(B) Q-point & [6]



Solution:

The Q-point is defined by /. and V;
Veg—Vee 10V =07V
=22 - =198uA =1
. R, 47KQ = dag
I = By Iy =(200)(19814) = 39.6mA = I,
Vog = Voo — IoRo = 20V —13.07
=6.93V =V,

C c
*]qcu:ofr) =0
!C(m) — 1o =60.6-39.6 = 21mA

Iep ~ Ioyeuomr) = 39-6— 0 =39.6mA

- Q-point is in closer to saturation than the cutoff

. 21mA is the maximum peak variation (Ic(mx)) of the collector curent

7 _ Iqu) _ 21mA
* b peak) ﬁDC 200

=105uA i
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DU By 25C945 22835 (datasheet)

ELECTRICAL CHARACTERISTICS (Ta=25 °C)

SYMBOL CHARACTERISTIC MIN, TYP. MAX. UNIT TEST CONDITIONS
hEEY DC Current Gain 50 185 VCe=6.0V, Ig=0.1 mA
N hEE2 DC Currant Gain 90 200 600 VGe=6.0 V, Ig=1.0mA
NF Noise Figure 08 15 48 VeE=B.0V, Ic=0.1 mA, RG=2.0 k2, 1=1.0 kHz
v Gain Bandwidth Product 150 250 450 MH: VCg*B.0V, Ig=-10mA
Con Collector to Base Capacitance 30 40 pF Vep*6.0 V. Ig=0,1=1.0 MHz
cso Collector Cutott Current 100 nA Vcp=B0V,ig=0
IEgo Emitter Cutott Current 100 nA Veg=50V,ic"0
Vee Base to Emitter Voltags 055 062 085 v Vgg=60V,Ic=10mA
VCE(sat) Collector Saturation Voltage 0.1% 03 v Ig=100 mA, tg=10 mA
VBE(sat) Base Saturation Voltage 0.86 10 v Ic®100mA, Ig=10mA
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