Lect. 11: BJT Circuits at DC

B=100, Vge on=0.7V, Vg gor =0.3V.
+15 V Design the circuit so that 1.=2mA and V=5V in the active region.

(1) Whatis R.?

Re Vv
g (2) What is Ig? W) Re=——-=5kQ

2
(3) What is V? @ le=lg+lc=77+2=202mA
= (4) What is R¢? (3) Ve =—0.7v
. . . (4R = Ve=C1 ;8 ke
Ry (5) Is it in active region? 2.02
l (5) Ve =5-(-0.7)=5.7>V¢ .,

IS5V

Electronic Circuits 1 (09/2) Prof. Woo-Young Choi



Lect. 11: BJT Circuits at DC

V. =4-V,_=4-07=33V

Using Vae o=0.7V, B = 100,V e ..=0.2V _0 3.
g VBE,ON p CE,sat |E=VE 0233=1mA
R. 3.3
+10 V
1. V=72
i = l.=al,
R = 4.7 kQ =7
3 2. 1.=7 LB _100 oo
| B+1 101
L( 3. le=" . =0.99x1=0.99 mA
e 4. V=7
Re=33K0 3 c V. =10-I.R. =10-0.99x4.7 ~5.3V
= 5. I4="
(a) |B= IE _ 1 ~OOlmA
B+1 101

Electronic Circuits 1 (09/2) Prof. Woo-Young Choi



Lect. 11: BJT Circuits at DC

_ Vg =+6—-Vg, =6-0.7=53V
Using Vg on=0.7V, B = 100,V 4,=0.2V

|E=5§=16mA
+10 V 3.3
i V. =10-4.7x1,=10-752=2.48V
47 KO 1. V=7 V. =2.48-5.3=-2.82 (not possible)
+6V
A
—C 2. V=7
V.~Ve + Vi, =53+02=455V
§3.3 k) 3. Ig="
= =055 (96 ma
i 4.7

l,=1_—1.=16-0.96=0.64 mA

B
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Lect. 11: BJT Circuits at DC

+ 10V o
1. Ve=1

Re=47k0 2.V =7
3. Ig, lg, 12=7

Transistor is cut-off!
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Lect. 11: BJT Circuits at DC

Vi=4+10V

V =-10V

(a)
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V.=V, =07V

C _ V-V, _10-07

. =4.65 mA
R

E

=al_ =0.99x4.65=4.6 mA

IC

V.=V +I.R,
=-10+4.6x1=-54V

|, =—e 25 _505ma
B+1 101

Vee =0.7-(-5.4) > V¢
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Lect. 11: BJT Circuits at DC

Re, 15 50
Rs, + Ra, 100+ 50
Ras = (Rg; // Rg,) =(100//50) = 33.3 kQ2

Vg =415 =45V

=100
+15V 1 1.=2 Vis = IgRgg + Ve I Re
. E - IE
V =r) =
o C B B+1
L:)?;Iks_l ) I, = Vee — Vee
Re +[Rgg /(B +1)]
Ry = I, = °=07 __ _1o9ma
50 kQ Ry = 3+(33.3/101)

I, =al. =1.28 MA
-7 V. =+15-1.R. =15-1.28x5=8.6 V

(a)
= 1.29 =0.0128 mA
101

IB

Vg =Vge + IR Ve =V Vg
=0.7+1.29x3=457V =457-0.7=3.87V
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Lect. 11: BJT Circuits at DC

Ignoring I,

+15V
A T V01=+15_ IClRC1
’jR” = 3 kO =15—1.28X5=+8.6 V
| Rei = 5 kO L
ng = 100 k€ if :
' )}
T e ke Ve, =V, + Vg o =8.6+0.7=4+9.3V
. QE-.(T ’ i -
15-V -9,
| §Rr--3 =27 kQ I, = 15 E2 — 15-9.3 =2.85 mA
§Rm = 50 kQ gRE i Re, 2
- = = |, =—e2 284008 ma
(a) ﬂZ +1 101
=100
1. VC,1=?
2. 15, =7
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Lect. 11: BJT Circuits at DC

Considering I ,,

Does V4 go up or down?
+15V

i } CurrentinR_, =1, — I, =1.28-0.028 =1.252 mA
5 Re = 2 k)
$ky-w0ka T jw ,. V., =15-5x1.252=8.74V (Before, 8.6V)
0>
0, Ve T , Vg, =8.7440.7=9.44V
. w,
15-9.44
§ Res = 2.7 kQ I, = > 2.78mA
g Ry> = 50 k() § Ry = 3kQ )78
B2,new = m = 00275 mA (Before, 0.028mA)

B=100

1.V =2

2.1, =?
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