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Tep= A0 Of’: 85wk
o= 2027 1.8l A
Ller= g—faz.@ = .53 mA

'IR\/:[a'}QZu /5 2 U mA

Te = Io/(’;\ 11,//;0 oowA) Vg)= @*39«007;-&@10\\/
Vel= Vai+01= 169V, Ri=(12- ~W69)/33UE 1.7 WL
ke \/ccq (2 I’ﬁ%?tb -439E 2.5V >>00 V=714,
Veez=(12-1.34336) - (1 39-0T)E QU 5 0.1V = pA.
Cb)WWMmMW peeads mrhua
/umm ‘Ui«ww»&ﬁ d»&w& Thun,
Vq-%\s QSV/’LEZ d(Leg 0 )2~ %MA Ipa,-
|5 La= B lank ; Ri= (12- rréﬂ)/ztwmrzmw%m
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231 YV)’MA(]M‘]' AW\LQWQ-;,-,}ZA)M Cheh .

* 5 Tenoury o) A, Tz, we hane , g kVL
0% LTy VezeVe) =V +012 5+0T= 5,7V, s
Ty (125110 = 0.6 3mA . kel

} . Ver [ Va-0.7
oo I3=DR¥ly > 0.5 o S

Lo Ve Na=45V = :rc,%:;:aagm;\.
1 I =0.6%2-035= 0.28 mA.
Veer= 51-35=2.2V >700 V 3 #A, gy = 59~ (.5-00)=
LAV >700N =2 pb. Thus, Q= 8, 0.35mA, 2.2V); Bz =

Qz (028mA, 2.9YV),

&) 'z With Ry ek of tho avan, I

00
51

10

T 07 VR =Ty = ntw small ) so e
G Vi )
——’\l\r\rﬂ**ja Ve, 3:;12, ¢ (Hpq Sk
;}l 10 4
gj_l_:_ OJ_T oo | opeunt 7, = soct

1% wspdion, ez = 071+0.1 2
D8V > 0.1V =202 Eh.

0 = et Vo= Vg 1=V, kel
31335%}”{2*1& e T2+Ty, o

17- W _ (&=01)-5 | (/e-0.)-07 /T
ek = .}W—l-a_-——.;w\/xvé.lé V.,

TBI‘JJL:(("“,%‘W)“E = 0,048 mA; Ty Ih:(é.lb—IO{.)l)'D."i

=05% mhA. To=Tp2=Ter fre. Mawmunfs 2 =100,
I oot Tes < 0.555/100 = 5.3bmA =7 Pradt < 595 f4id
7 00 =7 Q) =Sed. W} =& (<5-3§/7A) O] V);M
Bz 0t (0.535mA) 0.3 V).
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232 [ Ty A MY Use L) Vet ) Obm's fawr

Vee = RuTez+Veca(@s) + €5T2  (Ru+ks) Icz +Vece (€05) =
522280 100 2 Droz 6.2 mA.

Ve2= 12692 = 6572V 5 VB2 =672 =0.7 6,027V = Vey -
Toe=612/190= é?,ﬁ/wA

Ta=05-6.027)/30 +6?.é77x2p“7=0.%5§/u1\. Assume &= EA,
Tr1=0.3663 /loo= %.66uA

Ve = Vi—RiTa = 5-110 X 5.66x16 ~ % bob V
Vg1 = U b-0T=3.9V

Jer 2 dec) =0.2TmA
5=%.9/0.57=105L

Veer= boz1~3.9 > 0.2 ¥ Q= FA,
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> | Comidin Q, M S wssume FA. KWL, IL,CL)_Q '
- 5o
L ho+101 =18

Vgi= 5- 10%2.23:16° > LISV Ve = hios'y

To= 1007 7.1%=0.22% mA

N, = 15 -30%0.21%7 83| V

Neg = 831-4.05 27 0,22 Q= FA. EWQM Chot:

Agayme B=Fp. T, - 1528307 .,
30+zo| X2

Ver= 8.31430x39.6x)p = 9,5V

Ve2= .54 7=10.27V

z Te2 2Tz =0 Iep= 290 mA
Vea=123.962 4V, Vewr = 102-U >70.2 =2 Q= A

=2.72% MA

= 5‘7.6/4/4
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2341 6) 5v T vr> Ve Ver(eo) 25-0.6 = 4-ul the
BST 4w culoff. Lowvuif 1
hedow WUV dnineoThe BIT wi FA:
Wy=Tee-VeB -Rr I R

_ _ /UO ¢_ Vo [KC

0 e
b =5 0026 n —2 2 THeE T 00"
/[-0 Vr=9- q.)g.b— 0.026 fm CW’Z’%).
e Ny The BDS wo ruached mkon Uy=

Vee- Vet ot ) = 5-0 1= & V.
%m{fv\’% 5- Y-—Oo%%(c’%&ﬂ):?.éZ&V.
b)z=5- g Oo%,éu(w'zxu) 5.044V

¢ d’VI___ dto IZd’lf
€ 4 ~00% 5, 1 G )

- 6{, -8%0 < @ Ll
2' ~0.0% FA= Uy O?DSQQ/%-HV 8 VA
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2.35

@)Y KVLY V= Re g+ Vot =Rs (fp +%é) + e =
Rpier (1 Rs/Rse) Vae «

W= 1 (522) o +(1+12) 0026 51,

02k ZXG ">
..!Ub ;-—-’UK
Nt = +0.078 fm ==

OV, 5’ ?';4—00‘78/(}45 L2 ) 25421732 2473V

"'IZ

(%W aw/w@ W 2Vsg 's .

| d oxig’? d o
)E[qr 10 *d’lfi U (s 5-"Vo ( gt du) 7

/a, __in5- ’D& .

@«Jo zsv A=-T, éZV/V Mhuwu& A=-9.06VA,

loductd 9’54%5 o Roe, which
WMZSQ’: (fmdmn;(w wth Re.
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2.36 5\/

(O g Ng= 5-Nes- Re (184 25 Kgs) 5
RF) =5~ Kg ‘r= "
5~ Kip - ( )"5’5‘59"5 "8 Box0
o425 (10101
) :sz 252 5- 10925 - (1103
E xOOZL,@n—g—l%é— = e 5 W,

(b) r=5- 0 go= 80 = = 3x0oté pn Vo [(107%1071%), o
U = S-éﬂfo—- 0.078 A (0% 00). Dfferomtiak wet U :

1 dvn l quf
g él’!fr, 0.078[ ToRge ™ © ]
_ ] dao _ 0.078 do _ ’ .
= g’ﬁ' o dt 7 v 0.078/o—1/&
- v [
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237 & [V WY Ar =V - Vg - RB(’LB* 7&5)

% =i Ra Lz - (1+ R /Rep) g
= 5-lp'Ap - 2R, " v
‘s g Mo _ Vo _ Mo
(}D) ‘6 -LC/(%F’ RefBe ~ Oxlp x| 75 I5x10"
,
L Wt 042'20,  — 2x0024 fn sz%z—)
SNp=5 -2 «0 052.m(0" )
Wpy= 5-——--0052,/&4(0 x2)= 3547 V

4&215—?-5, - 0:052/@%(]0”)@):; 296V

m= (B-D)((3.506-3.56T)= AV)/(- 6 ImV)E ~16.4 V/V,
€ eV |
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238 | ) 15V VT < 5043

s e cane O z o0, [V, mA M.
W 0O = =Co.
Nr=0.6V = Q,= EDC,
0¢Wp < 5-02=4.8Y2 @, =FA.
o =4.5V > at'-”'EQS)M

WVr=48+0+ FsLp

= L 48
> §+]0x 100 |

(V) =55V,
Vr > 5.55V>0 =5k
p=5-01= 4.9V,

£os

() W= 2.5V = Vg =2 (25407 10522\ = 2345 Y.

2.39 @/)

A|B|Qu| Qp| v
L {L |Cojcol| H
L{# [Co |sah| L
hHiL {Ssh|G | L
H{H [Seklsob | L

£) Briminy> (20 (5:28)
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2.40 (R} (

Al BlAx| Q) Y
L (L |Cofo [H
LH Co \Co (H
1L |co oo [H
(H | A Pt lsal | L
5-2(0.) g_(o &+O.))"T
O ooy [Z2EE]/[FEGE 1= 07

lo

bro> [ 2000 , s*-[o.a-ro‘n) /[5*0"&],“

241

B
St

Tl Tlwm

€,
Co
e

I I Il B = B

&
Sk
o
o
o

=~ xlr*]r- >

242

CRR

Co
o

Kp
St
@©
St
e

T 10w

A
L
L
H
H
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2.43

(@) Ro=(5-1.5- D)0 = 0.34 W (wee 330 2).
Ip= (5-15-00)/07% 103 mA

Tp(mim) = 10.3/5D = .20 bow A

R < 6-08)/0.204 =20m

&) sV B=lzoV = =St = (ED 9.

2 v o BoH-bY=> Q= (0 =7 LED 1 danh.
Drysmaces, Tk Serma

. ) |
h? on the BT 04/ / l) ) M.
! Ri=10M ) Ry =%%02,
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= : |
S‘W\ A= %""%5“/
nYc.=Rc(t--—) E/r/l/vmmwtwgfl& v

’L( Qé) (\tw*g'“ Yo ﬁ? lo) V(we, %5*&? \D

LA No +[¢ . Jopt
e = L e ~<o+w,+(\re/m)rtc WWSW%“%

amd R %&?D/(%) ("r!'l’m{&d:

~ Neo+flc |+ Re Ao
Rey e o+ Re/(P) =Ne 1%4@@;—:){0]

b)<e= 1,%?%2" 260, Xo= €2 100 W

" [+ lo/1oo
fez 2% I+ 10/] 101 <100 = z2sa.

©) Ke—>Ne =265,

RC/ Yo - - =
(@) Re e i @oﬂ)ﬂ =Ne (()m) =Ny=2.CWL.
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2.45

&)
T

N

o
Yﬁ{ ?%M’U’ { élzg
QZ«A}' 3
(.!]_:—/l)‘c %M’U-'{' 7@/() ”'%M)' /U-C .
|3 ﬂ?r://!?(//%

- RF‘*CRC//V@) ﬂ«F U WF*(PC//%)

- _(U.i Ko
t: %F [1 Qe+ (chf {o) (' puler )]1)’

| Re¥ (Rt - + § Wﬁc//?o)J
:fo/[m )’ 92;4'((2(//%
a5 L /H”%l‘( CVC//T_)

ft "}( //\'o
._— - ( F‘\’"%f\(.: RC//TO) K‘/ /?P*{Pé//ra
= Tf’f «F*([Z /A‘o }W(RC//"’

b) vr=lo0 (2e/)=2.6 W e !co/} ook, Bw=1/(265)

O+('\//190) _ _
i ?“‘//14-(/00)!0*/34, 7.6/0.1817 254 12,
© €r-20 and Re w0 3 BTT a1 deodlo - W&B\i
amd Rz ‘(ﬂ//[Hh\b]-?“‘(’T{\é;‘:\te—Zé_a,.

) K> 7 R > Xrffo=\T .
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2.46

(a) Ssm :

oF o T

KCL /L :EI:]/‘R-" ‘Y’%mfu_ﬂ‘l' "lr VD ﬂ’_.

» B J\L RS ?(mﬁr’/%“ _ Po
oe %'\r.,r RPHWV' RE o V- R»:-i-ﬁr(v" Thw,

R +‘(rr

Y Rot\ ) _/Q: Re +im
1= YollRc | RF-MMQY - &//Rc)// (3"‘" B
IR A Ro-‘""//&//(m ot

(b) Ye# 2651 No= (00 K2 fj= | 7/1"//(2@-}—,0—;)- ha.
© Rp-—o, Rc-?w)? Ro= o/ fe 2o (BIT =aiodle).
(al) Wu% The bame ot ac M V>0 M&Vn‘?o

54(') m%bﬂum) (,= ((F//{o//@(
o]ty ibtege v, Rl

R+ (ﬂ'&// \"k’jﬂr
U "T @ A=l .+ZRz//m)
I R't,/[‘ﬂf)+\

R\‘k m’b//‘ﬁf
R (vlz//m) [l2+(ls’/ﬂo)3c03 {&000_
=2 T m (Relhe)  \* (Shoye/ee | 1z T = [49.2
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248 | @ P;?( ﬁ;,sr.d\'m) R = GZ.HZL)//RB. V%g E‘Z‘(ﬁh)/

§: = (Ea R | + (Pm) f(e:l

O ..

With the. switch. chroed , e 4ot The cronit et the Lft.
i i Furm., in 2 widmdan to Thet wtThe gl
Pavided e b x> Rl omd Rz Rolf e . Apliyina,
@MW}.MMIMWV%'ILCL EKVL,

_ -Ur o Cle
-—R-; ‘f%wl'!fﬂ = —*é-'—o—-" . M/ ’D"n" Ru L. E’MJM%'U.”/

hi= Ru+ (H‘%WR:&) Ryy.

© twm= 1(2%2), X = Z.6hR For case (2) vt get

Ri= o+ (2.b ¢ lorxto) =19.6 WL (2 mi+R2). Fou

care (b) Mgt Ru= 10//2.6 = 2.06 kX, Ry = 10/lho =5WY;
Qo= 206+ (1+ 222205 = 469 WL (12 gaixRy). Thio 45

MWW@)( WM%‘QTTM\ Mumq e
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2.49

(6= (2/9)1= 6V, Ve={/2)1= 3V fig=Re=3h=

R [’7? 1o 'TM Te=QmA) /oo = 29/4#4

Tmpese FR,= 10157 OM/‘«' Assumin UeB(m)= 07V,
XLQMT'/B L (fo 0T)=53V, G =(9-53)0.2= | 12.5kR

(e 18U amd. By = & ‘5/(0@4002) 2 kn_,

() Reg= J3 [t =10.2 W2, Vag = 4x24/(18¥24) = 5.1 V

Te Vew —Vep -Veslow
[68/AF + Ke

Q-5 -07_
T fwmindl) * 55706 1,5 .97 A

9-5.4(095) - 0T A
o (’éx(’)% 50+l'5(0.?59 “om

14 (1.05) - 0.7
K OO%X 05)/%' +1.5(1,05)

(£032 =+ 15% pesidlom At Ic).

> | e
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2.50

@) Tg= ZmA/I0 = ZO//!A =IRy
\ Re=031/0.02= 35W2 (e 36 k)
b e ZEL 525 (e 33 k)

2 ZV 02
. 5-2
\ .J,ZMP‘ RC 240, l4-- l.‘f"lb?. (M-tl-glt’l)‘

(b) V& Vee+ R (IB+ Voe

Ve = 07+33(Tp+ 0.7/36)= |34 V4 (%%L/L)J:B :

_5Ne 0T\. 5-1.34-33T . _ 0.
Te* e (Ie'*ac) Ic 8- %

= 7u7-1%31g = 242 '2%135/[5-,: %m&(gﬂre,

__2m2

H'ImAﬂtwk No@(ml' pesueet ) Vee =Ve-

(eI by £ 280Y, 149Y, [TV oll mtan o
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2.51 Y 13:3/50 :Zo/wﬁ )Dgl: LHO/W’('/ R,:O."I/D,oq =
- TSWL(Use (8 D). Ty = Ty v D=
4Pz b0k flg=f011- ~(3)1/0.04

,%’?M/ Y910, In = Ter
= 54+ 0.06=% 06 m# ) Ke=

[—% - (e)1/3.06-098 W (e )

) Vo= -0 -Ra (3 &L )=-07-39 (¢ 4 ) >
Vee=0-V¢ = 22174 39IB. T¢ = Lry-TLg,, o+

o=V 0\ _ 6-2217T-291 _~_ 01
IC“”Z_(S' (IB+ €|> ] .LB ’8 )L{L

= 931~ bole =317k - 2 3e = T 978/ (1 42))

_ 374 5Ty
LC( ) 7 0 /15 = ZHb ) Lfmow)= [+io/150 =210

kS Teua)= i 7’7‘* = %03 mA- Cawqmgﬂgj
Ve (max)z 2,21 wﬂ(zqa /75) 549V,
VECCAWMBT’ 2.949 \/) V?C(W) = 2.1 V
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22 | @0 Tep= Ty =(5-0NAD= 1.0 mA

(6) Tep= Teq exp (e /i) = 10-04p (2/26)= 1.080 maA
&) Ty = Teg ep (105 /26) = 1 46T mA

@) Vee =100 - 2x10= 68OV

Ie = (g—aeg)/43 =(32/4 3),MA

ICZ" 1%3 QX(’ ’ZK)O/Z@ O.%éwA,

@) New e st frone, T(Q) > T(82) ouch Thal
T(0))-T(0)= Lo = 574 °C.

22 Loy = (5-00/0.% = LOmA

©) Ter= 0oz (wA0) <22, Bythe pule of Hhumb,
Vpez= T00-60 HI8H8 = T00- 2t 2> A =24 iV

R= AV, [Tg= za/o U=60 S

L) DV = o +(8=T8 V) = 18/005= 156052,
@713\/@'@6%\/)% (|ow/lz’5) = 5hsm\ = 5‘45/0 123
= U3 Q.
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@)V -—(ZW% L____,G’ZS]L_)P/SIO“ Z 68U mV

Ve2 =002 fin LBt =Veez + STapt sduithlhe,= 0,0V

—

oy, = 0026 Ain LEE4=06 — 0,634 /

Ix1g7'®

_’Ul. = (/) 0~@8Lf"0fc(?3é—;0b
%2 0.02 Mn T 620/

Tnake fanthon | omd sd noith Vog2 = 626 mV.
Tep=(0.684—0.626)/107 2 EE MA.

(6) With Vee =6V, Tt=(C-0.689) flo= 05316,
(l@Lg\'LUJ%lé/Z: 0,%5“’8/‘ W%Wt
Veez 65U-1%=0.666 V/‘ Vec=0.666+10x0.25% <
29U\ Roilsnate AN /MM

V2= 0,026 fin Q4E=HEL = Vo= Gr0al/ 2

Tev= (0:666-04620) 07 = b b Whidy Tz fos
disped 5 1y 5 amiliilovolnt Ty oo dpofed
do 58 jirte ok . NE Vo o Tey iyl

ey MM%S Tt
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2> (%) ts= 2fk= Vgg=T00 m V@ L= lwA.
Vec Te1= 0.5 mA = Veg) =700-15 - 682V

Ry i_ Tep=Tmh = VeE2 = T00+I8 =718 mV

5 R=[I8-68DS= T2 1.

0= 6-0m8)/0.5= 8.564 W
BTty lwp = Vog= Toom)/, Ve=T2 x1=T2wiT:
Veez=T00+12= 12wV = (700#&)8),,4\/;73*{2 XPOAPE
otk Thus, ehile Ty o donled e, e B
doned Jowntomsy!

23] @) R=(2-56)/%= 2.1 ki (me 200k,
2= (5:6-0T)/2 =2.US WL (mee 2.4 ).

Ym= 2(26=1/(130) ) X =loox)1%= L%'dl)' Yo= 75“" Y7 hR..
Re=Yo [ 1+4m (Ra/ftn)] = 31 [ 14 (240 1300)/ 151 € 2.5 ma.
(5) An mvortarne am Vi deortanty Voe anced Ty dbersassey
Toe The W @ MAIO/AT{—_.-.- - "2"§IT<T6? -
- 0 AV, A i vape s |AVeg| mmwm Jrottn

Vz amd Vee acwulm»&%

M= o M| = b | ol | = 6 | AT = |V

Mg | Meel
blo= ZE AVZ Maf“ tanlzuﬁfsos (?sfé @*’0‘9"’ (At

. ATo
e = k/V
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2.57
Vee

(0\@\/ S Ké ! OVZ/

M W 11

A%Mmmw%WQQ%wm@%zamtﬂmdww%@ﬁm

Ao I __ |
AVL - Rc No D ‘f'g’m (R{// {I’OJ

0'%%)8“" 26 /\(TT« 0’00%,/2«/?5'/‘72
g@mA/l/

A-La S
AT ?XIO% A’

Anmmmmdy%QMﬂwwwzé@mmﬁﬁfﬁt
_ AVZ _DVec

~ -Mf_ﬁ,_, 7 ~ QVC(. .
2 s ) At
A\/cc

A%/AT@)*AI@Z' AVCC ({Mn, 2. 6M&> "o

Rl e = AL
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2.58

0-01
0) %8 = S3rioigz - 7 T LOTTmA,

Vg = %3x1%2x102= 0,24] V
Vg :VB + \’EB[M) = O.ZQMO“] :a,qq' \V4
VC: —W0+ 4% [.097= -4 842V,

fme L = o =355k o= 55 AL

Re= %/3‘55’- B L /4.7//%‘.5: 42601
% _ 32 (_ uzgo) 12
Use  03t3.2 L 2357 azeﬂz

(b) Vg = Vg1, =0.%1 Vi e bV ) ot

= 0.24) V—r(ﬁf 57 ml) ot |
Ve = Vet = -4 2V - 121 (Sl ) towt
= ~BRUZV H(0.605 V) o (we -180)
Ve = O+(0 @05\/) Oo')(wl,'—l%()’)
Vg = 0,941V + 0,

AR
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2.59

= &) o %rﬂh)“g eV
N ’J‘Cé Re=36//51= 21k

2lQ
T ’mzfoﬂ _
s ” = 120 2t ISin [ & mA
S\ 0 S =
kL fm Ig_ma A= Z'WZ G= 43ln

SV Rt ol 278225M, Re= i3 = 2460,
(U'o/UL«—amﬂo.——-Z Ho/0,01855 — |33 V//.

@)'291 Ye,*f?}a];/@) +;) [¥. 91‘—21000/]9 60 Q.
»‘/ <l6ox107) L |MF. Use Co=10 4%

2O TVymA W] VL 10=3.4T24 68 Tg /121407 2>
Ye= 2.08mp FTc=2.07mhk 74m=1/(12.6 D \rz
150, oz LB WYy Re/fo=39)08=3.6 KL

) EF'P(fe(,//Ya) 68+3b  ~
el i o 52

2 el | ) =36 [+ HE2 = was e

fte Vo kel

{ L il ¥ fm L fC//';ﬂ /S'VM/U—L (?C//o

—&—

= (717’: «M)’U_C = Vo (‘;J(}—* ﬁ%o) = W%LJVO

3 =~ (g o) ()=~ G - e ) (68001 200) 201 i
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2.61 @) Te=Tpirs= | mA } e opTe = 099 M{A)
Tp= ’_(‘_:E/(";Fﬂ‘) -:»,(!/[0]) M,)c/‘ VC :VBE*RFIB :‘.O"_(-HOO/ID(
2 1TV o= 09/0.99 = ol WL, §un= 0.99/26 1/(26 52),

— .
N £ "n%{n ;%ﬂx \lo%'\z. N =Ny

KCLs Bte o an 4 T s 0 ()= er S =%
= -t (1) (1~ 517 ) = - G2 00/ (- )

=-(91% V/V.

(b) fon dowhle, To 2x044/2L ok Xo habon o 0.5 R,
From (_@ ﬂtMﬂ.ﬂAﬁM M Dol ¢ -%m (KF/{fFo),gf
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