BJT transistors
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Steps to analyze ransistor circuit

1 DC Analysis  Set ac sources to zero, solve for DC
quantities, Ic and Vce.

2 Determine ac quantities from DC parameters
Find gm, r=. and ro.

3 AC Analysis
Set DC sources to zero, replace transistor by hybrid-r
model, find ac quantities, Rin, Rout, Av, and@ﬁl T
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It =1mA Vec=10V-1c8K =10-1(8) = 2V
Is ~ /B = 0.01mA gm = Ic/Vr=1mA/25mV = 40 mA/V
Vs =0-1810K=-0.1V r- = Vr/ Is = 25mV/.01mA = 2.5K

VE=VB-VBE=-0.1-0.7=-0.8V




ac equiv%nt circuit
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Neglecting Ro
vbe = (Ro||Rpi)/ [(Ro||Rypi) Vout = -(gmvbe) | | (Re | |RL)
+Rs]vi Av=vVout/vi= - 80
Vbe = 0.5Vi

Vout = -(ngbe)l |(Ro| |Rc | |RL)
Vout = =154 Vbe
Av= Vout/Vi =="77




Graphicanalysis
)

Input circuit
B-E voltage loop

Vss = IBRB +VBE

Is = (VBB - VBE)/R3B




Graphical constr%tion of Is and VBE

in A Load line Is = (VB - VBE)/RB
Slope = "R |

If Vee= 0,15 = Vis/Rs

lpp====77777 |\ If Is= 0, Vse = Ves
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LLoad line

Output circuit
C-E voltage loop

Vce = IcRe +Vee

Ic = (Vee - Vee)/Re




Graphical constrtion of Ic and VcE

ik Hnel Ic = (Vce - Vee)/Re
Vee/Re
If Vce = 0,Ic = Vee/Re

If Ic=0,Vce = Vec
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