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DC Equivalent Circuit

+V..

7 7 ) Assume Transistor Operates in Forward Active Region ;
+ ¥For
Vo= sk Lcct 22) - —4 =3300I, + 0.7 + 76(4000 ), —12
SkQ + 10k
4y I, =23.8ud4 | I.=75I,=1.78 m4
Vep=5KQ =" 127 =4y
Sk€2+10k€2 V.

-z =12 60001, — 40001, —(-12)=6.11¥

Rgp = R|R, = 5kQl0KQ2=3.33 kO Vaz=0.7 Vae= 0.7- 6.11=-5.41¥

Assumption is Correct

Q —point : (1.78 mA4. 6.11F)
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DC Equivalent Circuit

Veo =9Vﬂ=6.80V
62kC2+ 20KC2

Ry = 62kQ20kQ =15.1k0Q

Assume Transistor Operates in Forward Active Region ;

9= 3900(136)I; + 0.7 + 151005 + 6.80
I, =275 ud | 1. =135I; =371 ju |

I, =1361,=374 u4

Vye =9—39001, —130001. =2.72 V
Ves=0.7  ¥3=07-272=-2.02V7

Assumption is Correct

Q —point : (371 pd. 2.72 %)
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DC Equivalent Circuit

82k02
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v, =157— M2 _ 4 osp
‘ 1IMQ +2.7MQ

Ryp = 1MQJ2.7 MQ = 730kQ

Assume Transistor Operates in Saturation Region ;
0.25md
2

2

I, = 0.125mA(3.05 - 270001 ) — I, =82.2 4

Vs =15 -820001, —27000I, = 6.04¥V
Ves— Vi =084V VD,5> (Vos—Vrv)

Assumption is Correct

Q—pomt : (82.2 ud. 6.04 V)



DC Eqguivalent Circuit

i 1kQ +(7'p |62kQ|20k2) | Vi

v, [ 207KQ) )
A=-2x 2 = —| i S (0.0365)(11.5k0Q2)=-314
v, v, \1kQ+2.97kQ)

13.64
(a) e ko
Veg =—9 +———— 18 =461V
62K+ 20kC2
1302
62 k0 Cs Rzp=20kQ|62kQ2=15.1kQ
R, C |
‘ | + Assume Transistor Operates in Forward Active Region ;
| < 100k Ry ¥, —4.61-0.7—(-9)
1k0 C, _ = =06.76u4
1 15 1k +136(3.9KQ2)
) I, =135I; =913u4
- o ) Vee =9 —130001 — 39001 — (-9)=2.54V
390kD
Vee=0.7 Vo= 0.7-2.54=-184V
v Assumption is Correct
~VEE
AC Equivalent Circuit with BJT replaced by Small Signal Model
E;
1k0) + +
v \
; 62k0 10%0 ' V., g Y%, Ty 13k0 100kQ <~ Ra 1,
135
g, =40I. =0.03658 | r, =—=3.70kQ | 1,=
g:'l‘.l
1, (I'E”GEI(QHEORQ) 1,
= = - g, (13kQ|[100kQ2)
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DC Equivalent Circuit
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- 62k0 13k0 100kQ<” Ry ¥,

62kQ
Vep =18V ———— =136V
= 62kQ) + 20k
Ry, = 62kQ|20kQ=15.1kQ

Assume Transistor Operates in Forward Active Region;
18=3900(136); + 0.7+ 151001, +13.6 ¥
I; =6.76 4 | I. = 1351; = 9134

Vic = 18 — 39001, —130001, =2.54V

Vgg:ﬂ? PEBZDT_25—1-=—18—1-V

Assumption is Correct
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100kQ < Rz 1V,

g, =401, =0.0365S | r, =1 37000 | 7=
g:'ﬂ
. I'r || 62k 20k Y,
e (7 ) ~ = - g, (13k[100kQ2)
vy 1k£‘2+(?'n||62k£‘2|\20kﬂ) Ve
4= e, o 129K g o365)11.5kQ)=—314
VoY, \1kQ+2.97kQ)
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