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5.1

{2} Since VBE =08 V,the BE junctionis
torward biased.

V(B =VCE+VER

=04+ {-68)=-04 ¥
Thus, the CB junction 1s foraard biased,
Therafore, the transistor 1% in the saturation
TeIdn.
(0
VEE = VR +VCE

S-144+21=07V
The ER junction iz forward biased.
VLB = 1.4 ¥, the CB junction js reverse
biased, ’
Therefors, the transistor is in the active
region. _
ey Vop =109 ¥ fora pnp transistor
umplizs that the CB junction is forwanrd
hiased,
VBE=V¥BC - VCE

=-09-04=-13 ¥
The BE junction is forward biased.
Therefore, the transiskor 15 in (he saturation
region.
() With VaE=-1.2 V, the BE junction is
reverse biased. Vg = 00.6: the CB junction
is reverse iased. Therefore, the transistor is
in the cot-off region.
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5.3
(3) IE=ICc+Ip=1mA+20pA =102 mA
YE=100DIE=102 ¥
YRO=3000Ic=5V - %
YCB = 20 - VRC-VEE -VE
=20-5-07-102=1328V
The B junction is reserse-brased.
Therefore, the transistor is operaling in the
active regnon.
() IE =22 mA+03 mA=35 ma
YE=215V
YRC=16Y
Ve =20-16-08-3.5=30mV
The CB junction is forward-biaged.
Therefore, the transistor is eperating in the
saturation regicm,
() [E=3mA+ 1.5mA=45mA
YE=45V
VRC=225V
YVCB=20-223-085-45=-T85V
The CE jurction is forward-biased.
Therefore, the transistor ks operating in the
Sgturation region.
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8.4
(a) Imthe pop transistor, VRE =- 0.6 V-
the EB junction 15 forward biased.
YCR=YCE- VBE

A-d06=-34 Y
The CB junction is revarze biazed.
Therefore, the tranastor i3 n the gctive
Tegion.
(b} Forthe npn transistor, VOB =0.7 'V
the CB junciton 1s reverse biased.
¥BRE =VEC +VCE

=-Q7+02=-05 V¥V
The BE junction 15 reverse biased.
Therefore, the trangistor is in eut-off region,
{c} For the npn trangistor, VYRR =07 Y,
the BE junction is forward biased,
VYEC=VBE-VrE =07 03=04 ¥
The CB junction 15 forward hiased.
Tharefore, the transistor is in the samuration
TEFIon.
{d) iInthe pop trannstor, VR =-0.6 V!
the CB junction i3 reverse biased,
YBE=VEC +V(E

e06-54=-43 V
The EB function is forward biased.
Therefore, the transistor is in the active
regIgn,
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3.5
F,= =065 and the BE junction is forward
hiased.
= Vg ~Vee 1208
" R R20E
I =, = 130m4
Writing KL around the right-hand side of
the eircuit:
Vo =¥pg — TR —41 y + 1 )R
= 12 = {1 30pc (2 2R — (139 + Q0 35mAC TN
= 7560
Ve =V +1p =06+ 7004 = B264F
Vop = Ve = active region
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{3} From KVL:
=30+ I (750N + Fop, = 0
30-07 -

= — =397 -
T 250k w4

For = gy = 390714

oy = 30— (3007 mA)(6. 2400} = S7T70F
po =l = ST

by Agmin, from EKVL:

5778 +¥ g + 1, (AT = 0

573719-07
IEE = T = ]..Uﬂlﬂi-‘i

100
Ir:“: = I&'E [%] = 103 M(ﬁ) = lﬂ‘I"m-i

Also,
30+ £, 20k + 47K} +V o, =0
Vo = 30 (10T )20k +4.74) = 3574F
And,
;o230
b 200k
5 1y 2= 30 = (L0700 204) = B.603F
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39

Applying KVL o the right-hand side of the
cireait,
oy HI Ry AV =0 -

¥ R, 10k
Singg Bowl, [, = _ =4974d

Applying KVL to the left-hand side;
Veg o Ry =¥, =0
Fow = Von — L F

= 200 — {497 4 pe A { 208D

= 10.05"

= 4974 4

3.20
Agsume ¥Esat =02 ¥, the current IC ¢an

he found as

- -V
IE.E-I"-"CC REEESM 48 mA

Ic _ A
Therefore, IE='ﬁ— = 0096 mA =00 L

Assuming Vy = VEBsat = 4.6 WV, we have
vap=IREB T YBEsit = 1.56 ¥
That 15 Ve = 1.56 ¥
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