6.61
B = 100

(a) R, = 100 kQ — - R, is large assume active

mode.

100

100, _ 100, (mA

101 £ = o1 Ve (MA)

Loop (1)

5—YE % 100-07-Vyx1 =0
101

V=216V

VB= VE + 0.7 = 2.86 \Y%

vr=5—|x%’v5= 286 V

Thus the BJT is in active mode as assumed.

(b) R, = 10 k() - assume saturation

_ 5= (Vg+07)

I

B RB
5—(Vg+02)

IC = —

1
Ig = T‘= Ip+ 1,

43-V
aVe= 2 _YEyag— vV
E ]0 E
10Ve + Vg + 10V, = 43 +48
Ve=249V

Ve =249+02 = 269V
Vg=Ve+07 =319V

Check : /o = 2 "12-69 = 231 mA

I, = 22319 _ 0181 mA

10
Ic 2.31
- = =— = 1276<1
Ig 0.181 6=<100

Hence, we are in saturation as assumed!
(c) R, = 1 kQ - expect saturation, use circuit in (b)
_S5—(Vg+0.7) _ 43—V,

- Ry T
_5—-(Vg+02) 48-V,
a 1 ST

Ig =Ip+1. = Vg

43 -V +48 -V, = V,

Ve=3V

Vp=37V

Ve=32V

Check Iz = 43 -3 = 1.3 mA

Ic=48-3 = 18mA

Ip

Ie

l—‘=%‘= 1.4< 100

~
=
—

.. Saturation as assumed



6.70

(a)
+5V

20 kQ 10 kQ

Q,

1 kQ

1o = 5-07 _ 43
E" T+20/B+1) 12
= 3.58 mA

which would make V< Vg

. Saturated Vi = 02V

Vg _5-07-V, 5-02-V,
1 kQ 20 kQ 10 kQ
=23V, =139
5 Ve = 0604V
B Ic _48-Vy 20
forced = 7 10 43-V,

_ 042 _ 5.
0.185

Assume saturated

I, - 5-V,

1 kQ
;o= Ve 07+5
8 10 kQ
;.= Ve—02
C 1 kQ

1 10 1

=21V, =477 or Vp = 227V

Vg = Ve—07=157V

Ve = Vg—02=207V

[Check Vg = 5 — 1 V](0.657 + 2.07) = 2.27 V]

1.87
0.343

S5—Ve_ (Vg=0N+5  Vy—02

Brorced = =545

(c)

+5V

Assume Q3 & Q, Saturated
V,=V,-07V
Vy=V,-02V
V,=V,—-09V
Vs = V,-07V
L =1+ 13+ 14— 15
s 2
I, = - L
N 10
=5—V2= Vz—0.7+V2—0.2+V2—0.9
10 10 10 10
5-(v,-07)
[ 30 }

=13V, = 26.1 mA

(d)

+5V '
10kQ 30kQ
5 _ =
_V mA u mA
10 Y 10
10 kQ 10 kQ $ 10k
<>
>
v v v
10 mA 10 mA Y 10mA




V,~20V
Li+1,—1s _0.17
forced = 214" 75 _ 017 _ 5
B; forced 7, 0.13
/ 0.123
forced= —3 _ = 3~
By forced= 4 = 51T —0.123
Teg > Tgy

(c) Using * Giant Node Approximation”
=¥V, ,5=V_ v,v,Vv

10 30 10 10 10
20 -3V + 5-V =9V

13V=20
V=154V
Hence /~; = 0.115 mA
Ig; = 0.154 mA
However, for Q, - without approximation
Ies = 5-(V,—-0.7)

30
Iy, = V,—09

10

Hence for [y < I,
weneed V,>21V

and as by* Propagrating V5" shown below, Q,

cannot operate properly

The “Giant Node Approximation™ does simply
“Scale up” with V' a V¢ but unfortunately it

does not “Scale down” when Ve > V710

(say)

To fix problem : either
(a) raise V.

(b) raise R,

(c) Using *“ Propagate V, method”

+5V

40 kQ

Iy 20

V,-0.7
4

V,-09
10kQ

_ 5—(V,-07)

ov

5-Vy 51—V, _V,-07 V,-02,V,-09

10 40 10 10
20-4V,+57 -V, =12V, - 72

10

=17V, =329

=2V,=194V

Iz = 0.124 mA Igy = 0.104 mA

Iz = 0306 mA Icy = 0.094 mA

Ic; = 0.182 mA Igy = 0.01 mA

B, -forced = ((% B4 -forced = %L:f
=147 =94

Note: using “Giant Node” method
S-V,5-V_3V

10 40 10
17V =25

=V, = 147 (30% difference)



