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Example 1

« Determine the following for the fixed-bias
configuration shown in the figure.

Ve |Q—|2b (a) IBQ and ICQ‘
1 (b) Veeo-
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(e) Determine the

0 saturation
IR

_/ currentl oo,
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Solution Example 2
_Vec—Ver _ 12V-07V _, .
(@ I, =S =g~ T8 kA . leen_ the _
Ie, = Blg, = (50)(47.08 pA) = 2.35 mA following load line N

(b) Ve, = Vee — IcRe and the defined Q' )

= 2V - @35mAK2.2 K point, determine the *

=683V

() Vg=Vae =07V
Ve="Ver =683V
(d) Using double-subscript notation yields
Veo=Vg— Ve=07V —683V
=-613V

with the negative sign revealing that the junction is reversed-biased. as it should be
for linear amplification.

o

required values of
Ve, Re, andR; for

o

. . 20pA
a fixed-bias .
. . 10pA
configuration. ) _
Ip=0pA
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20

Vee

(@) 1o, = % - % —545mA
Solution 2 Example 3
* From the figure « For the following emitter bias network,
determine: 20y
=Vee=20V = —_—
Ver IVC( 0V at 7/c = 0 mA (a) |B- r :
_ Vee —0v
Ie= Re at Veg =0V (b)|c_ . mg %:m
i 0 uk
_Vee _ OV (¢) Ve i i I..“. "
Re=—= =2kQ | .
Ic 10 mA (d) VC- ] N F ==
Vee = Vee V ’
et (€) Ve !
-B —
roo Yoo Ves _0V=07V __ o M) Ve. gn = ur
2= 25pA (9) Vec-
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Solution 3...

; s o Vee=Ve ___20V-07V
@ 2T Re+ (B+ DRs 430 KQ + (G1)(1 k)
193V
= = 40.1 pA
451 kO B
() Ic = Blg
= (50)(40.1 pA)
=2.01 mA
(c) Veg = Vee = Ic(Re + Rg)
=20V — (201 mA)2kQ +1kOD)=20V—-6.03V
=1397V

(d) Ve=Vec—IcRe
=20V - (20l mA)2 k) =20V - 402V
=1598V

...Solution 3

@) Ve=Ve—Vee
=1598V —-1397V
=201V

or Vg=IRe=IRg
= (2.01 mA)(1 k)
=201V

® Va=Vap+ Vx
=07V+201V
=271V

(@ Vae=Vg—TVc

=271V —-1598V
= —13.27V (reverse-biased as required)

Example 4 Example 5
» Determine the saturation current for the » Determine the .
network of Example 3 dc bias voltage :
+ Solution: ] Vce and the %..-m
. 2w currentl for the -“*mﬁ eh] o
|.l.-k§.§ 10 ut N |+ {_
Ve o Ik following o -
fee = Rot R — s voltage-divider I 4( Ver BNED
__ 20V _20V - network w'.u§ b |
AXErlEl 3k §n= configuration. i;é =R seul
= 6.67 mA - - - Jr
9 10|
Solution 5 Example 6
" I(:IER;Q)G 9 k) Ver = Voo — Ic(Re + Rp) ° Repea’t the -:?: ‘
== =355k . W ——
39k + 3.9 kQ =22V — (0.85 mA)(10 kQ + 1.5k€) exact analySIS
5 oo of Example 5 if $ i
2 =12 7 . WAL 1 g
_Gok@mY) [ is reduced to l—]{l—
39K +39K0 70 d 1wpF N
_ Em— Ve ! an —t T 4': Ver =l
5= R+ B+ URe compare =
2V-07V 13V : i |
T355kQ + (141)(15 kQ) _ 3.55kQ + 211.5 kQ solutions for wmg 1 £5L-;al
=605 ud lC andVCE .
Ic= Bls Q N = B l

= (140)(6.05 pA)
=0.85mA




Solution 6

R = 3.55 kQ. Em=2V * The results clearly
B Vi show the relative
Ip=a = o o insensitivity of the
R, + (B + 1R,
™+ (B + DRg circuit to the
_ 2V-07V _ 13V change ing
355kQ + (TD(1.5 k) 3.55 k) + 106.5 kO Even thouglBis
=1181 pA drastically cut in
Ter=pl half, from 140 to
¢ 70, the levels of
= (70)(11:81 pA) lcgandVgeq are
=0.83 mA essentially the
Ve, = Vee — IR + Re) same
=22V —(0.83 mA)10 kQ + 1.5 kQ) 5 P Ve W)
e ! Cre
=1246V 140 085 JERS)

70 0583 1246

Example 7

* Determine the quiescent levelslgf andVegq
for the following network.

v

250kQ

10 uF

Solution 7
e Vec — Ve

Rp + B(Rc + Rp)
_ I0V-=-07V
T 250 K0 + (00)@d 7 KQ + 12 KQ)
_ 93V _ 93V

250 kQ + 531 kQ 781 kO
= 1191 pA

Ic, = Bls = (90)(11.91 pA)

= 1.07 mA

Ver, = Vee — Ic(Re + Re)
=10V — (1.07 mA)4.7 KQ + 1.2 kQ)
=10V —-631V
=369V

Example 8

« For the following network:
(a) Determind oo andV¢eq.
(b) FindVg, V¢, Vg, andVgc.

=20V
R @47
Ry L0
&80 L) C

—p L
| +

Solution 8

T Vee — Vae
=
Rp + BRe
_ 20V—-07V _ 193¥W
7680 kQ + (120)(4.7 k) 1.244 MQ
=15.51 uA
Ic, = Blp = (120)(15.51 pA)
= 1.86 mA

Vg=Var =07V
Ve=Ver=1126V
V=0V
Vec=Vs— V=07V —1126V
=-10.56 V

VCEL, = Vee — IcRe
=20V — (1.86 mA)(4.7 kQ)
=11.26V

Example 9

» DetermineV, andVg for the following network




Solution 9

—IgRp — Ve + Vg =0 Ic=Blp
7, — Yer = Var = (45)(83 uA)
Rg =3.735mA
Vo= —IcRe
=2V -07V = —(3.735 mA)(1.2 k@)
100 ke — 448V
_ 83V Va— —IsRs
100 k€ = —(83 pA)(100 k)
=HRA =-83V

Example 10

The following emitter-
bias configuration has
the following
specifications:

—c JH Y

leq =Y2l st
lcer = 8MA,
Ve =28V
V=18V, and
p=110
DetermineR., R, andRg.

Solution 10
IC(‘:%IC;=[:4111A p I, 4mA o
By = = 36.3
Ve, Vee—Ve g 110
RC_E_T Iy, = Yec = Ve
_BV-ISV L0010 Y Rp+(B+LRe
4 md RBAF(ﬂJrURE:%
Vee . B,
Ie = _ Vee =V
=" Re+ Rz RB*%*IBAFURE
Vec _ 28V < g ——
Re+Rp=—= =35k0 _BV-07V _ :
CT M T I, SmA = edeaa ~ (LUDAKY
Rep=35kQ —R¢ S T
=35k0—25kQ 36.36 pA
=1kQ = 639.8 k()

Examplell

 DetermineR; andR. for the following
transistor inverter ifog,; = 10 mA

Vee=10V

Solution 11...

At saturation:

Veo
I =
= R,
and 10 mA = A0V
c
10V
that Re= =1k0O
so that T
At saturation:
_lew _10mA

L=pg==—g—=40pA

Choosing Iz = 60 pA to ensure saturation and using

¥, =07V

Is =
B RB

...Solution 11

V;—07V _ 10V-07V

i i = = =155k
we obtain Rp 5 50 A 155 kQ
Choose Rg = 150 k(). which is a standard value. Then

V;— 07V 100V—-07V
== — =62 £
Ie Rs ok S RA
fcm
and Ig =62 pA> = =40 pA
Bac

Therefore, use Rg = 150 k€2 and Ro = 1 k().




Example 12

» Based on the readings e
provided in the
following network,
determine whether the
network is operating

g i ks
glF!‘ [ ¥}
—a

Solution 12

The 20V at the collector immediately reveals that J- = 0 mA. due to an open circuit
or a nonoperating transistor. The level of Vg, = 19.85 V also reveals that the transis-
tor is “off™ since the difference of Ve — Vg, = 0.15 V is less than that required to
turn “on” the transistor and provide some voltage for Vg. In fact, if we assume a short
circuit condition from base to emitter. we obtain the following current through Rg:
Vee

Jp =———=
A Re+ Re

which matches that obtained from

properly and, if not, the =10 oo e 1985V oo
* R 250 kQ }

probable cause. ) o

If the network were operating properly. the base cutrent should be

k2 1= Vee — Vee _ 20V—07V _ 193V — 427 A
BT Rp+(B+ DRg _ 250kQ + (101)Q2 kQ)  452KkQ S
The result. therefore. is that the transistor is in a damaged state. with a short-circuit
condition between base and emitter.
25 26
Example 13 Solution 13...
Testing the condition
» Determine BRe= 108
VCE for the results in (120)(1.1 kQ) = 10(10 kQ)
. 132 kQ = 100 kQ (sarisfied)

following .

Solving for V5. we have
voItage- y._ RoVee _ (0KOY=18V) oo
divider bias BT Ri+R  47kKQ+10kQ -

- H Note the similarity in format of the equation with the resulting negative voltage for
configuration Vo ’ = = i
Applying Kirchhoff’s voltage law around the base—emitter loop yields
V= Vo~ V=0
and Ve=Vp— Vae
Substituting values. we obtain
Ve=—3.16V—(=0.7V)
=-316V+07V
27 =-246V 28

...Solution 13

Note in the equation above that the standard single- and double-subscript notation is
employed. For an zpn transistor the equation ¥z = ¥ — ¥Fzg would be exactly the
same. The only difference surfaces when the values are substituted.

The current
Ve 246V

Y=
Iz Ry 11k

224 mA

For the collector—emitter loop:

—IgRe + Vep — IcRe + Vee =0
Substituting /g = I and gathering terms. we have

Veg = —Vee + Id(Re + Rg)
Substituting values gives
Vep= —18V + (224 mA)2.4 kQ + 1.1 k)

=-18V+784V

=-10.16 V




