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Ex.1) Vo =122V

The little open circles are niing
connections, in this case to
unseen power supplies.

Vgg- 0.7V
If: [3:100 IB - IB =0.86"mA IC:BIB IC =86°mA
R
B VeV oe- Rl V=34V
PQIZVC-IC PQ=292.4'mW
VBB—07V
If: B:=200 IB = IB=0.86'mA ICI:BJB IC=172'mA
R
B VeV oe- Rl V=52V
must be in saturation: V=02V
A\ -V
I ::M I~=118"mA
C R C
C

Since saturation can depend on B, You usually assume a small § when designing a circuit that should
saturate (a switching circuit).

same BZZOO PQ:VCIC PQ =584.8 ' mW

Saturation also depends on R and V.

What is the largest value that Rg could be and still keep the transistor in saturation?

\% - 02V 1
_vce . ' Csat . 5V-07V _
Legat = R [ Cgat =236 mA Ig = Ig=12-mA R Bmax = o =4-kQ
C B B
EX.2) Ve =10V
Vg =6V Vg =53V R =50-Q
\%
=2
Pqo=" Ip=-F Iy = 106°mA
E R E
VB 6V Vip=? E
Ig
IB = IB =0.5-mA
p+1
REZSO'Q
Almost independent of B, if B is big enough.
Po=(Vec- VE/TE P =0.498-W
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Ex.3) Let's assumeasmall . p:=10 Let's assume saturation and find the Rg necessary.
-
Q=" R =150
\%
Ve=? _C .
C ICsat"Ri Logat=132°A
Ic =7 C
1
1p - o Ig =132'mA
R i=15Q p
VB
R B - R B= 146°Q
- — Ig
PQ =02V PQ=34°mW
Ex.4) Vg s 15V
R C =30-Q
R, =500-Q
By =25
o—0 ™
‘, o —=
Vgg =5V Rp =4k
B1=T*
Switch open - Switch closed
I =0 \Y% =0V 5V_0.7V .
Blo Blo TBle ™" Igj.=1.08'mA
V g = 0.7V B
assume Q, is in saturation V. :=0.2-V
Ipyy = Iy, = 28.6*mA _Vee Ve .
B2o R, B2o lcle = 1oy =29.6°mA
. . 2
TR20 =TB20 TRo =28.6°mA .
B1Igic=86mA I, is controlled by R,
Lcoo “B21B20o Lo =715"mA |
Vo =V Rl \4 6.45°V B2 el ¥B2em0
C20- CC C*C2o C20~ ™ Iy =0 Icoe =0 = Ipce
Q, must be in saturation: Vo “02V When the switch is open, current flows in
1 _ Vee Vo 1 — 4933 'mA through the load resistor, Rc, When it is
C2o0- R ¢ C20 =77 closed, no current flows though the load.
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This is an example of logical "inversion".



